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SYSTEMS AND METHODS FOR HAPTIC CONFIRMATION OF COMMANDS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of co-pending U.S. Patent Application No.
12/612,230, entitled “System and Methods for Haptic Confirmation of Commands,” filed
November 4, 2009, which is hereby incorporated by reference in its entirety.
FIELD OF THE INVENTION
[0002] The present invention generally relates to haptic feedback and more particularly
to haptic confirmation of commands.
BACKGROUND
[0003] Commands to electronic devices have typically been issued by pressing a button
or flipping a switch. However, voice and other types of commands are becoming more prevalent
in user interfaces, such as the voice-commanded dialing of cell phones. In such systems, a user
may speak a command into a microphone to dial a friend’s phone number, and the user may hear
a beep or see a light flash to indicate that the phone is dialing the number. But if the cell phone’s
speaker is already being used, such as because the phone is playing a song, the cell phone may
interrupt the music to play the beep, or, if sounds have been muted, it may not provide an
acknowledgement to the user at all. Thus, it may be desirable to provide other mechanisms for
providing responses to the user.
SUMMARY
[0004] Embodiments of the present invention provide systems and methods for haptic
confirmation of voice commands. For example, in one embodiment, a method for haptic

confirmation of commands comprises receiving speech information from a microphone,
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recognizing the speech information and determining a command associated with the speech
information, and if the speech information is recognized and the command is determined,
generating a first actuator signal configured to cause an actuator to output a first haptic effect,
and transmitting the first actuator signal to the actuator. Otherwise, generating a second actuator
signal configured to cause the actuator to output a second haptic effect, and transmitting the
second actuator signal to the actuator. Another embodiment comprises a computer-readable
mediﬁm comprising program code for executing such a method.

[0005]  These illustrative embodiments are mentioned not to limit or define the invention, but
to provide examples to aid understanding thereof. Illustrative embodiments are discussed in the
Detailed Description, and further description of the invention is provided therein. Advantages
offered by various embodiments of this invention may be further understood by examining this

specification.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] These and other features, aspects, and advantages of the present invention are
better understood when the following Detailed Description is read with reference to the
accompanying figures, wherein:
[0007] Figures 1-4 show block diagrams of systems for haptic confirmation of
commands according to embodiments of the present invention;
[0008] Figure 5 shows a flow diagram of a computer-implemented method for haptic
confirmation of commands according to one embodiment of the present invention;
[0009] Figure 6 shows a block diagram of a system for haptic confirmation of commands

according to embodiments of the present invention; and
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[0010] Figure 7 shows a flow diagram of a computer-implemented method for haptic
confirmation of commands according to one embodiment of the present invention.

DETAILED DESCRIPTION
[0011] Embodiments of the present invention provide systems and methods for haptic
confirmation of commands. For example, in one embodiment, a user may speak a command into
a microphone on a cellular telephone, such as “call home.” The phone attempts to recognize the
spoken command, and if it is successful, it generates a haptic effect to provide a tactile indication
to the user that the spoken command was recognized and that the phone will perform the
requested function. The phone may then attempt to make a phone call to a telephone number
corresponding to “home.” However, if the phone does not recognize the command, it generates a
second haptic effect to provide a tactile indication to the user that the spoken command was not
recognized and that no function would be executed.
[0012] In another embodiment, a first user and a second user may be in communication
with each other using wireless communication devices, such as radios. Each user has a headset
with a microphone and a radio in communication with the microphone. The headset also
includes an actuator for outputting haptic effects. The first user may issue a verbal command to
the second user over the radio. The second user may be unable to provide a verbal response to
the first user. For example, the second user may be located in a combat zone near enemy
combatants. The second user may respond to the verbal command by pressing a button or series
of buttons on his head set or on the radio to cause a haptic message to be transmitted to the first
user. The first user’s radio may receive the haptic message, and transmit a signal to the actuator

in the first user’s headset to cause the actuator to output a haptic effect to the first user.
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Hlustrative System for Haptic Confirmation of Commands
[0013] Referring now to the figures in which like numbers refer to like elements
throughout the several drawings, Figure 1 shows a block diagram of a system for haptic
confirmation of commands according to one embodiment of the present invention. In the
embodiment shown in Figure 1, the system comprises a device 100 having a housing 105. The
device further comprises a processor 110, a memory 115, an actuator 130, and a microphone
135, each of which is disposed in, or coupled to, the housing 105. In the embodiment shown in
Figure 1, the device 100 is a cell phone and the housing 105 is configured to be grasped by a
user, who can speak into the microphone 135. In some embodiments, the device 100 may be a
headset comprising a housing 105, a processor 110, a memory 115, an actuator 130, and a
microphone 135. In some embodiments, the device 100 may comprise a system having a
plurality of devices. For example, Figure 2, which will be discussed in greater detail below,
comprises two devices 110, 150 in communication with each other.
[0014] Referring again to the embodiment shown in Figure 1, the processor 110 isin
communication with the memory 115, actuator 130, and microphone 135. The microphone 135
encodes speech information received from the user into one or more microphone signals that are
transmitted to the processor 110. The processor 110 receives the microphone signals and
executes voice recognition software stored in memory 115 to attempt to recognize the speech
information encoded within the received microphone signals. If the processor 110 is able to
recognize the speech information, it executes software stored in memory 115 that attempts to
identify a command associated with the recognized speech information. If the processor 110
identifies a command associated with the recognized speech information, it generates a first

actuator signal configured to cause the actuator to output a first haptic effect. The first haptic
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effect is configured to indicate to the user that the voice command was recognized. The
processor 110 then transmits the first actuator signal to the actuator 130, which outputs the first
haptic effect based on the first actuator signal.

[0015] However, if the speech information is not recognized, or if a command
corresponding to the speech information is not found, the processor 110 generates a second
actuator signal configured to cause the actuator 130 to output a second haptic effect. The
processor 110 then transmits the second actuator signal to the actuator 130, which outputs the
second haptic effect based on the second actuator signal. The second haptic effect is configured
to indicate that the speech information was not recognized, or that a corresponding command
was not found. In one embodiment, however, different haptic effects may be output for a failure
to recognize the speech informatioﬁ or failure to find a command corresponding to the
recognized speech information. Note that the identifiers “first” and “second” are used here to
differentiate between different signals and effects, rather than a sequence of particular signals or
effects. For example, if the bvoice command is not recognized, only the second actuator signal is
generated and transmitted to the actuator; the first signal, indicating that the voice command was
recognized, is not generated or transmitted to the actuator.

[0016] The embodiment in Figure 1 can comprise any of a number of devices, such asa
handheld device, a wearable device, a vehicle (e.g. a car, a wheelchair, etc.), a non-portable
device (e.g. a desktop computer), or other devices capable of receiving voice commands,
processing them, and generating haptic effects.

[0017] For example, in one embodiment, the device 100 comprises a personal digital
assistant (PDA). In such an embodiment, a user may speak a voice command into the

microphone 135 to cause the PDA to perform a function. For example, the user may instruct the
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PDA to add an appointment to the calendar for Tuesday at 3pm. The processor 110 attempts to
recognize the voice command and if the processor 110 recognizes the voice command, the
processor 110 then generates an actuator signal and transmits the actuator signal to the actuator
to cause the actuator to output a haptic effect to indicate that the voice command was recognized.
Alternatively, if the voice command was not recognized, the processor 110 may generate a
second actuator signal and transmit the second actuator signal to the actuator to cause the
actuator to output a haptic effect to indicate that the voice command was not recognized.

[0018] In a similar embodiment, the processor 110 may partially recognize the command.
For example, the processor 110 may recognize that the speech command was to add an
appointment to the calendar, but may not have recognized the time of the appointment. In such
an embodiment, the processor 110 may generate a third actuator signal and transmit the third
actuator signal to the actuator to cause the actuator to output a haptic effect to indicate that the
voice command was partially recognized. In such an embodiment, the haptic effect may indicate
not only that the command was partially recognized, but which part of the command was not
recognized. For example, if the date was not recognized, the device may output a fourth haptic
effect, while if the time was not recognized, the device may output a fifth haptic effect. Using
haptic signaling, a user may be apprised of difficulties understanding the spoken command
without needing to resort to viewing a display to determine the source of the problem.

[0019] In a similar embodiment, the processor 110 may generate actuator signals as parts
of a speech command are received and recognized or not recognized. For example, in one
embodiment, a user may say “add appointment to calendar for Tuesday, September 2 at 3pm.”
The processor may recognize “add appointment to calendar” and generate a first actuator signal

to cause the actuator to output a first haptic effect to indicate that a portion of the command was
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recognized. The first haptic effect is then output very shortly after the user has said “add
appointment to calendar” to indicate to the user that this portion of the speech command was
recognized. Another haptic effect may then be output after the date is recognized or not
recognized, and a third haptic effect may then be output after the time is recognized or not
recognized. The user may then re-state the unrecognized portion of the command. Haptic
effects that are output corresponding to parts of a speech command may indicate to the user
which portion of the command needs to be repeated rather than requiring the user to restate the
entire command.

[0020] Still further haptic effects may be output to a user in response to a voice
command. For example, in the embodiments described above in which a user attempts to add an
appointment to a calendar on a PDA, additional haptic effects may be used. For example, if the
processor 110 recognizes the command, but determines that the commanded date and time would
present a conflict with an appointment already stored in the calendar, the processor 110 may
generate an actuator signal to cause the actuator to output a haptic effect to indicate that the
command was recognized, but that a potential conflict exists. In a similar embodiment, if the
processor 110 recognizes the command, but determines that the commanded date and time are
adjacent to an existing appointment, the processor 110 may generate an actuator signal to cause
the actuator to output a haptic effect to indicate that the command was recognized, but that the
desired date and time is adjacent to an existing appointment. In such an embodiment, the haptic
effect indicating a potential conflict is different than the haptic effect indicating that the
appointment time is adjacent to another appointment.

[0021] As described above, some embodiments of the present invention may attempt to

recognize speech information as it is received, such as in real-time. However, even in some
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embodiments that do not attempt to recognize speech information as it is received, it may be
advantageous to perform other functions when speech information is received. For example, in
one embodiment, a device 100 receives speech information from the microphone and attempts to
recognize the speech information as it is received. As the device 100 begins to recognize the
speech information, it may recognize a word or phrase that corresponds to a command. For
example, if the user says “call home,” the device 100 may recognize the word “call” and
determine that it corresponds to a command to start a phone call. This may indicate to the device
that the user is issuing a voice command, and the device may prepare to output a haptic effect
before receiving the entire command. For example, the device 100 may warm up an amplifier
(not shown) that supplies current to the actuator 130 in anticipation of generating haptic effect.
The device 100 may select one or more potential haptic effects that may be output, depending on
what additional speech information may be received. In one embodiment in which the device
100 does not attempt to recognize speech information as it is received, the device 100 may begin
to warm-up an amplifier when it detects that it is receiving speech information. Such an
embodiment may determine that speech information is being received and the speech
information may comprise a voice command. Thus, it may be advantageous for the device 100
to warm-up the amplifier while it is receiving the speech information to ensure a haptic effect
may be output shortly after a voice command has been recognized or not recognized.

[0022] In addition to handheld embodiments, other devices may provide haptic
confirmation of voice commands. For example, in one embodiment, the device 100 comprises a
desktop computer. A user may issue a command to cause the computer 100 to perform a
function that takes an extended period of time to complete, such as to execute a software build.

If the processor 110 recognizes the command, it may generate a first actuator signal configured
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to cause the actuator 130 to output a haptic effect to the user, such as through an actuator 130
embedded within a keyboard or mouse (not shown) coupled to the computer 100. Then, as the
processor 110 executes the function, it may periodically transmit a second actuator signal to the
actuator 130 within the keyboard or mouse to indicate that the function is still executing. Such a
haptic effect may be a low magnitude vibration designed to provide unobtrusive status
information to the user. In another embodiment, the vibration may initially be unobtrusive, but
may get stronger as the function gets nearer to completion. For example, the magnitude of the
vibration may increase, or the frequency may increase or decrease. When the processor 110
completes the function, it may generate and transmit a third actuator signal to the actuator 130
within the keyboard or mouse to indicate that the function has completed. Alternatively, if an
error occurs during execution of the function, such as a build error, a haptic effect may be output
to indicate that the function terminated unsuccessfully. Such an embodiment may be useful in
contexts where a user begins a function on a device 100 and allows the function to execute in the
background, but the device 100 is able to keep the user apprised of the status of the function. For
example, a user may issue a voice command to his cell phone to initiate a download of an
application from a remote server over a cellular network. The user may then put the cell phone
back in his pocket, initiate a phone call, or perform some other task. However, the cell phone
may still be able to provide haptic status of the download to the user, such as percentage of the
download completed, a problem with the download, or a haptic indication when the download
has completed.

[0023] Referring now to Figure 2, Figure 2 shows a block diagram of a system 200 for
haptic confirmation of commands according to one embodiment of the present invention. The

system 200 shown in Figure 2 comprises a first device 100 and a second device 150 where each
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device 100, 150 is in communication with the other device using connection 170. The first
device 100 comprises the components described with respect to Figure 1. The second device
comprises a processor 160 in communication with a memory 165. The processor 110 in the first
device 140 is in communication with the processor 160 in the second device 150. For example,
in one embodiment, the two processors 110, 160 communicate over a wireless connection, such
as via Bluetooth. In some embodiments, the wireless connection may comprise an infrared link,
an RF link, a Wifi link, or other wireless connection. In another embodiment, the two processors
110, 160 are in communication over a wired connection, such as a serial or parallel connection or
Ethernet connection. Using the connection 170, processor 110 is able to transmit signals to and
receive signals from processor 160, though in some embodiments the connection 170 may be a
one-way connection.

[0024] For example, in one embodiment, device 100 comprises a Bluetooth headset and
device 150 comprises a cell phone. In such an embodiment, The microphone 135 encodes
speech information received from the user into one or more microphone signals that are
transmitted to the processor >1 10. The processor 110 in the headset then causes the microphone
signals to be transmitted to the processor 160 in the cell phone. Processor 160 then executes
voice recognition software stored in memory 165 to attempt to recognize the speech information
encoded within the received microphone signals. If the processor 160 is able to recognize the
speech information, it executes software stored in memory 165 that attempts to identify a
command associated with the recognized speech information. If the processor 160 identifies a
command associated with the recognized speech information, it generates a first actuator signal
configured to cause the actuator to output a first haptic effect. The processor 160 transmits the

first actuator signal to processor 110, which then transmits the first actuator signal to the actuator
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130, In some embodiments, the processor 110 transmits a signal to the actuator to cause the
actuator to power-up in preparation for outputting a haptic effect. In another embodiment,
processor 160 transmits the first actuator signal to the actuator 130.

[0025] However, if the speech information or a corresponding command is not
recognized, the processor 160 generates a second actuator signal configured to cause the actuator
130 to output a second haptic effect. The processor 160 transmits the second actuator signal to
processor 110, which then transmits the second actuator signal to the actuator 130. In another
embodiment, processor 160 transmits the second actuator signal to the actuator 130. After
receiving the second actuator signal, the actuator 130 outputs a second haptic effect based on the
second actuator signal.

[0026] In some embodiments, processor 160 may transmit high level actuator signals to
processor 110. Processor 110 may then generate a low-level actuator signal based on the high-
level actuator signal. Processor 110 may then transmit the low-level actuator signal to the
actuator 130 to cause the actuator 130 to output a haptic effect. More detailed descriptions of
high-level and low-level actuator signals may be found in U.S. Patent No. 5,734,373, entitled
“Method and Apparatus for Controlling Force Feedback Interface Systems Utilizing a Host
Computer,” filed December 1, 1995 and issued March 31, 1998, the entirety of which is
incorporated herein by reference.

[0027] Referring again to Figure 2, one embodiment of the present invention may
provide haptic effects that emulate the command determined by the processor 110, 160 or the
function performed by the processor 110, 160. For example, in one embodiment, the first device
100 comprises an earbud and the second device 150 comprises a cell phone. In such an

embodiment, a user may issue a voice command, such as “call home.” The processor 110
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transmits the speech information received from the microphone 135 to the processor 160 in the
second device 150. The processor 160 recognizes the voice command and generates a series of
haptic effects corresponding to each number dialed and each ring of the phone being called.
Actuator signals corresponding to the haptic effects are transmitted to the processor 110 in the
first device 100, which outputs the haptic effects, such as at a time corresponding to each button
press and each ring.

[0028] In other embodiments, a haptic command may be received from a processor
associated with a remote device. For example, Figure 3 shows a block diagram of a system 300
for haptic confirmation of commands according to one embodiment of the present invention. In
the embodiment shown in Figure 3, a system 300 for haptic confirmation of commands
comprises a haptically-enabled medical alert device 100 in communication with a
communications device 150. The communications device is in communication with a remote
system 170. In this embodiment, the medical alert device 100 is in communication with the
communication device 150 using an RF link, such as an RF link using standard cordless phone
frequencies. The medical alert device 100 is configured to be worn by a user, such as around the
user’s neck or wrist. The medical alert device 100 can be used by the user to indicate a medical
emergency, such as a fall or heart attack. For example, the user may speak into a microphone on
the device, such as by saying “help” or by pressing a button and speaking a command, such as
“help” or “emergency.” In the embodiment shown in Figure 3, the processor 110 in the medical
alert device 100 then transmits one or more signals to the processor 160 in the communications
device 150. The communications device 150 then initiates a connection to the remote system

170 and transmits one or more signals to the remote system 170 indicating that the user has

12

IMMR-ITC2_0018373

APPLE INC.
Ex. 1112 - Page 16



IMM328.C1 (51851/849050)
PATENT APPLICATION

signaled a medical emergency. In such an embodiment, the remote system 170 may be
monitored by a dispatcher who can dispatch an ambulance or other services to aid the user.
[0029] During the transmission of messages between the medical alert device 100, the
communication device 150, and the remote system 170, additional haptic effects may be
generated and output. For example, in the embodiment shown, the communication device 150
may send a message to the medical alert device 100 that causes the medical alert device 100 to
output a haptic effect to indicate that an emergency call has been initiated. After the call has
been answered, the communication device 150 may cause a second haptic effect to be output to
indicate that the call was answered. Alternatively, or in addition, the dispatcher may cause a
signal to be transmitted across the network 380 to the processor 160 in the communications
device 150. For example, the dispatcher can provide haptic signals to the user to indicate that
their request was received and that help is on the way. The processor 160 may then transmit a
high-level actuator signal to the processor 110 in the medical alert device to cause a haptic effect
to be output. The processor 110 in the medical alert device may then generate a low-level
actuator signal based on the received signal from the processor 160 and transmit the actuator
signal to the actuator to cause a haptic effect to be output. For example, the dispatcher may
transmit a long vibration to indicate that the request was received, followed later by additional
vibrations to indicate that an ambulance has been dispatched. The dispatcher may periodically
transmit such haptic signals to indicate that he is still paying attention to the user and their
request is being responded to. Such an embodiment may be advantageous for a person who has
difficulty hearing or seeing. It may also provide assurance to the user that their request for help

has been received and that the dispatcher is still handling their needs.
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[0030] Referring now to Figure 4, Figure 4 shows a block diagram of a system 400 for
haptic confirmation of commands according to one embodiment of the present invention. The
system 400 shown in Figure 4 comprises two devices 410, 412 in communication with each other
via network 480. Device 410 comprises a device 100 as shown in Figure 1. Device 425 also
comprises a processor 430, a memory 115, a microphone 435, and an actuator 440 as described
with respect to Figure 1. However, each device 410, 412 also comprises a network interface 315.
Each network interface 315 is in communication with its respective processor 110, 430 and is
configured to communicate with network 480, thus enabling the devices 410,412 to
communicate with each other over network 480. In such an embodiment, device 410 is capable
of receiving a voice command from its microphone 435 and transmitting the voice command to
device 412. For example, in one embodiment, the speech information received from the
microphone 135 may be transmitted over the network 480 so that a user of device 412 can hear
the voice command, such as via a speaker (not shown). The user may confirm that the command
was recognized by pressing a button on device 425 to send a signal indicating an
acknowledgment that the voice command was received. Device 410 may receive the signal, and
processor 110 may generate an actuator signal and transmit the actuator signal to the actuator to
cause the actuator to output a haptic effecf to the user. In some embodiments, the user may
respond by providing a haptic indication that the command was not received, or that the
command was garbled or unintelligible. In one such embodiment, the user may also provide a
haptic indication to request a re-transmission of the message.

[0031] In another embodiment, a user may respond to a received voice command by
providing haptic inputs, such as by pressing a button or tapping on a touch-sensitive device.

Each of the haptic inputs may be correlated to a response, which may be converted to a spoken -
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command and transmitted to a recipient. For example, a soldier may tap a response to a
command into a touch-sensitive input device coupled to a communication device, such as device
412, in a sequence to indicate that the command was received and that the soldier will comply.
The device 412 may then transmit the tactile response to another device, such as device 410,
which then converts the tactile response into an audible signal, such as a spoken message. In
such an embodiment, the tactile response may correspond to a pre-recorded message or to pre-
determined text that may be converted to speech by the device 412. Such an embodiment, would
allow for a silent acknowledgement by a user that results in a spoken reply to the recipient.
[0032] The system shown in Figure 4 may also be advantageously used by multiple users
to perform coordinated tasks or procedures. For example, in one embodiment, devices 410 and
412 may comprise computers in different locations within a bank. Each computer 410, 412 is in
communication with a security system that controls access to a bank vault. Users at the two
computers may need to perform functions, or provide authentication to open the bank vault. For
example, a user at the first computer 410 may be required to speak a command, such as a word
or phrase, to verify authorization to open the vault. After the command is recognized, a haptic
confirmation may be sent to a second user at the second computer 412 to indicate that they need
to speak a command, such as another word or phrase, to complete authentication to open the
vault. If the second user’s command is recognized, a haptic confirmation may be output at each
of the two devices 410, 412 to indicate to the users that the command was successful. Atsuch a
time, the lock on the bank vault may be disengaged.

[0033] However, if one of the commands was not recognized, one or both users may
receive a haptic indication that the authentication failed. In one embodiment, the user whose

command failed may be given a second opportunity to provide authentication. In such an
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embodiment, a haptic effect indicating that the authentication failed but that the command may
be retried may be output to one or both users. However, if the authentication has finally failed
such that no retries are available, a different haptic effect rhay be output to one or both users to
indicate that authentication failed.

[0034] Still further embodiments including different or more complicated sequences of
events may be used. In such embodiments, haptic effects may be output to one or more users to
indicate that action on their part is necessary to complete the sequence. For example, in one
embodiment, multiple mechanics may be repairing a large machine. In such a scenario, each
user may wear a device, such as device 410 or 412. As users complete portions of the repair or
need assistance, they may transmit commands to trigger haptic effects on other users’ devices
410, 412. By doing so, the next user may be notified that a task is complete or that they need to
perform some action to continue the repair process. The recipient of the haptic effect may
provide a haptic confirmation back to the sender of the command to indicate that the recipient
will take the necessary action or some other indication.

[0035] Referring now to Figure 5, Figure 5 shows a flow diagram of a computer-
implemented method 500 for haptic confirmation of voice commands according to one
embodiment of the present invention. The method 500 shown in Figure 5 will be discussed with
reference to the device 100 shown in Figure 1.

[0036] The method 500 begins in block 510 when a processor 100 receives speech
information. For example, the processor 110 may receive speech information encoded in a
microphone signal from a microphone 135 or it may receive the speech information from another
processor, such as over a Bluetooth connection. After receiving speech information, the method

proceeds to block 520.
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[0037] At block 520, after receiving the speech information, the processor 100 then
executes speech recognition software to recognize the speech information. If the processor
recognizes the speech information, it attempts to determine a command associated with the
speech information. If the processor 110 determines a command associated with the speech
information, the method proceeds to step 530. However, if the processor is unable to recognize
the speech information, or is unable to determine a command associated with the speech
information, the method proceeds to block 522.

[0038] In block 522, the processor 110 generates a second actuator signal configured to
cause an actuator to output a second haptic effect. The second haptic effect is configured to
indicate to the user that the speech information was not recognized, or that no command
corresponding to the speech information was found. The processor 110 then transmits the
actuator signal to the actuator 130 as shown in block 524.

[0039] In block 530, the processor 110 generates a first actuator signal configured to
cause an actuator to output a first haptic effect. The first haptic effect is configured to indicate to
the user that the speech information was recognized and that a command corresponding to the
speech information was found. The processor 110 then transmits the actuator signal to the
actuator 130 as shown in block 532. After transmitting the first actuator signal to the actuator
130, the method proceeds to block 534.

[0040] In block 534, the processor 110 determines whether additional speech information
is available. For example, as described above, the processor 110 may attempt to recognize parts
of the speech information as it is received and then provide haptic effects to indicate that parts of
the speech information were recognized. For example, a user may attempt to add an event to

calendar, and the processor may perform steps 510-532 or steps 510-524 for each component of
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the event, such as the date, time, and location of the event. If additional speech information is
available to be received, the method returns to step 510 to receive the additional speech
information. However, if no additional speech information is received, the method 500 proceeds
to step 536.

[0041] At block 536, the processor 110 executes a function associated with the
recognized speech information and the command. For example, if the speech information
comprised “call home” and the determined command to dial a phone number associated with a
contact called “home,” the processor would then execute a dialing function to dial the number
associated with “home.” After the function has begun, thé method proceeds to block 540 which
is a test condition for a loop based on whether the function has completed or not.

[0042] In block 540, the processor 110 determines whether the function has completed or
not. If the function has not completed, the method proceeds to step 542 to output a haptic effect
to indicate that the function is still executing. However, if the function has completed, the
method proceeds to step 550, where another haptic effect is output to indicate that the function
has completed.

[0043] Blocks 542 through 546 are steps to output a haptic effect to indicate that a
function is still executing. In block 542, the processor 110 generates an actuator signal
corresponding to a haptic effect that indicates that the function is still executing. In one
embodiment, the processor 110 may generate the same actuator signal regardless of how many
times the haptic effect has been output. For example, if the function requires ten minutes to
complete and a haptic effect is output every 30 seconds, the processor may generate the same
actuator signal each time the haptic effect is output. Thus, a user would feel the same haptic

effect about every 30 seconds. However, in some embodiments, different haptic effects may be
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output depending on the status of the function. For example, in one embodiment, the processor
110 may generate different actuator signals each time the method returns to block 542. In such
an embodiment, the processor 110 may generate actuator signals to generate increasingly
stronger haptic effects for each iteration through blocks 542-546. In one embodiment, the
processor 110 may generate a different actuator signal if the function is still executing, but
encounters an error. In such an embodiment, the processor 110 may generate an actuator signal
associated with a haptic effect that indicates that the function encountered an error.

[0044] After generating an actuator signal in block 542, in block 544 the processor 110
transmits the actuator signal to the actuator 130 to cause the actuator to output a haptic effect. In
some embodiments, the processor may transmit the actuator signal to another device comprising
an actuator. For example, in the system shown in Figure 2, processor 160 may transmit the
actuator signal to processor 110. Processor 110 may then transmit the actuator signal to the
actuator 130. As described above, processor 160 may transmit a high-level actuator signal to
processor 110, which may then generate a low-level actuator signal that the processor 1 10 then
transmits to the actuator 130. After the actuator signal has been transmitted, the method
proceeds to block 546.

[0045] In block 546, the method delays for a period of time before returning to block
540. A delay may be advantageous to allow time to pass between haptic effects. For example, a
delay may allow haptic effects to be output once every 30 seconds so that the user is not feeling
héptic effects repeatedly over very short periods of time, which may be distracting to the user.
However, in some embodiments, the delay time may be set to 0, which may allow haptic effects

to be output as needed. After the delay has elapsed, the method returns to block 540.
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[0046] After the function has completed, the method proceeds to block 550 at which time
the processor 110 generates an actuator signal corresponding to a haptic effect that indicates that
the function has completed. For example, in one embodiment, the processor 110 may generate
an actuator signal corresponding to a haptic effect that indicates the function completed
successfully. Alternatively, the processor 110 may generate an actuator signal corresponding to
a haptic effect that indicates the function encountered an error and terminated before running to
completion. After the actuator signal has been generated, the method proceeds to block 552
where the processor 110 transmits the actuator signal to the actuator 130 to cause the actuator
130 to output a haptic effect. After which, the method returns to block 510 and the processor
110 attempts to receive more speech information.

[0047] Referring now to Figure 6, Figure 6 shows a block diagram of a system 600 for
haptic confirmation of commands according to one embodiment of the present invention. The
system 600 comprises a device 610 having a housing 605. The device 610 further comprises a
processor 620, a memory 625, an actuator 630, and a sensor 640. The processor 620, the
memory, 625, the actuator 630, and the sensor are each disposed within or coupled to the
housing 605. The processor 620 is in communication with each of the memory 625, the actuator
630, and the sensor 640. The processor is further in communication with a display 650, which
may coupled to the housing, disposed within the housing, or a separate device. The device 610 is
configured to receive commands based on sensor signals received from the sensor and to output
haptic effects based on the received sensor signals.

[0048] In one embodiment the device 610 may be carried or worn by a user and the
sensor 640 may comprise an optical sensor configured to detect a location a user’s eye is

viewing. For example, display 650 may comprise a display worn by a user, such as goggles with
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an integrated display. The processor 620 may cause the display 650 to display images or text
corresponding to commands, such as commands to control a vehicle (e.g. a wheelchair) or
commands to send to another person, such as an order to a soldier. To issue a command, a user
may look at the desired command. The sensor 640 detects the orientation of the user’s eye is
looking and transmits a sensor signal to the processor 620. The processor 620 determines a
command associated with the orientation and generates an actuator signal to cause the actuator to
output a haptic effect. The processor 620 then transmits the actuator signal to the actuator 630.
In another embodiment, the device 610 further comprises a network interface, such as network
interface 315 shown in Figure 4. In such an embodiment, the processor 620 may receive the
command from a second device, such as device 412 shown in Figure 4, across a network 480.
The device 610 may output a haptic effect to the user to indicate a command has been received
and may display possible responses to the command on the display 650. The user of the device
610 may select a response from the available responses to send to the second device 412 across
the network. Such an embodiment may be useful in a covert military operation where spoken
commands or responses may not be desirable.

[0049] In a related embodiment, the selected response may be sent to a plurality of
recipients. For example, a military unit, such as a squad of soldiers, may be in communication
with a command center and provide haptic responses to received voice commands. In such an
embodiment, the command center may transmit voice or haptic commands to each of the soldiers
in the squad and may receive responses or acknowledgements from each soldier. A further
embodiment may include multiple command centers to receive responses from each of the
soldiers. For example, a commander of the squad may be in a base camp near the squad’s

operations or may be with the squad but separated due to the nature of the operation. In addition,
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other locations may monitor the squad’s activities from another location, such as on a ship or at
another military installation. In such an embodiment, each of the other locations may receive
communications to and from the squad, including haptic commands and confirmations from the
squad.

[0050] Referring again to Figure 6, one embodiment of the present invention may output
haptic effects that emulate the command issued or the function executed. For example, in one
embodiment, a device 610 may be configured to control a vehicle, such as a wheelchair. In such
an embodiment, it may be advantageous to provide haptic effects that emulate commands issued
to the vehicle. For example, if a user selects a command to turn the vehicle to the right, the
processor 620 may generate an actuator signal to cause the actuator to output a haptic effect the
emulates a right turn. For example, in a wheelchair embodiment, the actuator may comprise a
plurality of actuators. The actuators may then output a vibration that begins in the middle of the
back of the wheelchair and moves to the right. For example, the actuators may be placed along a
horizontal line in the back of the wheelchair, such that the actuators are activated in succession.
The user may thus perceive the vibration moving to the right across their back and therefore
receive feedback indicating that the command was recognized.

[0051] Referring now to Figure 7, Figure 7 shows a flow diagram of a computer-
implemented method for haptic confirmation of commands according to one embodiment of the
present invention. Figure 7 will be described with respect to the system 600 shown in Figure 6.
[0052] In the embodiment shown in Figure 7, the method 700 begins in block 710 when
the processor 620 receives a sensor signal from the sensor 640. For example, in one embodiment

the sensor signal may correspond to a user touching a location on a touch-sensitive display, such
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as display 650. In another embodiment, the sensor signal may correspond to an orientation of a
user’s eye. After receiving the sensor signal, the method 700 proceeds to block 720.

[0053] In block 720, the processor 620 attempts to identify a command corresponding to
the received sensor signal. For example, the processor 620 may identify a button or user
interface element at a location corresponding to a sensed position on the touch-sensitive display
screen. If the processor 620 determines a command corresponding to information received in the
sensor signal, the method 700 proceeds to block 730. Otherwise, the method 700 proceeds to
block 722.

[0054] If the method proceeds to block 722, the processor 620 generates an actuator
signal corresponding to a haptic effect configured to indicate that a command was not recognized
based on the input received from the sensor. After generating the actuator signal, the method
proceeds to step 724 when the processor transmits the actuator signal to the actuator 630 to cause
the actuator to output a haptic effect.

[0055] If the method proceeds to block 730, the processor 620 generates an actuator
signal corresponding to a haptic effect configured to indicate that a command was recognized
based on the input received from the sensor. After generating the actuator signal, the method
proceeds to step 750 when the processor transmits the actuator signal to the actuator 630 to cause
the actuator to output a haptic effect. After outputting the haptic effect, the method proceeds to
block 750 the processor 610 executes a function associated with the command, though in some
embodiments, the processor 610 may begin executing the function before generating the actuator
signal or transmitting the actuator signal to the actuator.

[0056] While the methods and systems herein are described in terms of software

executing on various machines, the methods and systems may also be implemented as
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specifically-configured hardware, such a field-programmable gate array (FPGA) specifically to
execute the various methods. For example, referring again to Figures 1-4 and 6, embodiments
can be implemented in digital electronic circuitry, or in computer hardware, ﬁrmware, software,
or in combination of them. In one embodiment, a computer may comprise a processor or
processors. The processor comprises a computer-readable medium, such as a random access -
memory (RAM) coupled to the processor. The processor executes computer-executable program
instructions stored in memory, such as executing one or more computer programs for editing an
image. Such processors may comprise a microprocessor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), field programmable gate arrays (FPGAs), and
state machines. Such processors may further comprise programmable electronic devices such as
PLCs, programmable interrupt controllers (PICs), programmable logic devices (PLDs),
programmable read-only memories (PROMs), electronically programmable read-only memories
(EPROMs or EEPROM), or other similar devices.

[0057] Such processors may comprise, or may be in communication with, media, for
example computer-readable media, that may store instructions that, when executed by the
processor, can cause the processor to perform the steps described herein as carried out, or
assisted, by a processor. Embodiments of computer-readable media may comprise, but are not
limited to, an electronic, optical, magnetic, or other storage device capable of providing a
processor, such as the processor in a web server, with computer-readable instructions. Other
examples of media comprise, but are not limited to, a floppy disk, CD-ROM, magnetic disk,
memory chip, ROM, RAM, ASIC, configured processor, all optical media, all magnetic tape or
other magnetic media, or any other medium from which a computer processor can read. The

processor, and the processing, described may be in one or more structures, and may be dispersed
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through one or more structures. The processor may comprise code for carrying out one or more
of the methods (or parts of methods) described herein.

General
[0058] The foregoing description of some embodiments of the invention has been presented
only for the purpose of illustration and description and is not intended to be exhaustive or to limit
the invention to the precise forms disclosed. Numerous modifications and adaptations thereof
will be apparent to those skilled in the art without departing from the spirit and scope of the

invention.

[0059] Reference herein to "one embodiment" or "an embodiment" means that a particular
feature, structure, operation, or other characteristic described in connection with the embodiment
may be included in at least one implementation of the invention. The invention is not restricted
to the particular embodiments described as such. The appearance of the phrase "in one
embodiment" or "in an embodiment" in various places in the specification does not necessarily
refer to the same embodiment. Any particular feature, structure, operation, or other characteristic
described in this specification in relation to “one embodiment” may be combined with other
features, structures, operations, or other characteristics described in respect of any other

embodiment.

25

IMMR-ITC2_0018386

APPLE INC.
Ex. 1112 - Page 29



/ 100

w0

~

Processor

O

~

wn

~

Memory
1

Actuator

[0}

C

2

s @

e ~—

QO

>
O
g
2

Figure 1

IMMR-ITC2_0018387

APPLE INC.
Ex. 1112 - Page 30



Z 2Inbi4

b

o

10SS3001d

A

|||||||

¢l el
auoydoudip Q Joyenjoy
0oLl l%
|||||||||||||| .v
108$8201d
ﬁ Sil
S0t Aowsy

00¢ \;

00L K

IMMR-ITC2 0018388

APPLE INC.
Ex. 1112 - Page 31



08

}IOMION

¢ ainbi4

||||||||||

GLE 091
soepe| yomeN [T Josseoong  [©

F N

A

[ 69l

Aowsy

|||||||||||||

SIE |, 08l
"1™ eoepelu| HIOMION 10888901
A
Y
o1 g8l
Aowsiy
0Ll \\
gel ogl
auoydouoipy iojenjoy
“ Y
m N oLl
........... 10888001d
GOl ﬁv Sil
Aowa

00€ \»

00l \

IMMR-ITC2_0018389

APPLE INC.
Ex. 1112 - Page 32




oy S¥e

io1enjoy auoydouoin
ocy
0ce *
10SS9001d
5 Y
SLl Gle
Aowapy aoel9ju| JoM}ON

YoMeN

\ ooy

 ainbi4

oLy
j

L€

2oBpBjU| HIOMIBN

h

Y

Aowsy

A

ocl
lojenjoy
0l
1osseo0id
.
Sel

auoydouioip

IMMR-ITC2 0018390

APPLE INC.
Ex. 1112 - Page 33



286 ——

jeubig Jojenjoy
jHwisues |

1

leubig Joyenjoy
ajelausn)

——— 06S

saedwo)

jeubig Jojenjoy |,
rs — ojelouss)
jeubig Jojenjoy
s — Hwisuel )
Ovg — Rejeq
jeubig Jojenjoy
bes — jwsuel |
[eubig Jojenyoy
ces — s)eIauan)

0LS ~_|
00§ J

0¥S

uoijoun
aNoaxy

f

9€s
0¢s

. paziubooay

UGEWIOU|
yosedsg
BAI909Y

G ainbi4

1A%

¢

uoneuwloju|
yoeadg

SI0

jeubig lojenjoy
jwsuel|

I ¢C€S

%

jeubig 10yenjoy
SIIENELDD)

— 0¢€¢

IMMR-ITC2 0018391

APPLE INC.
Ex. 1112 - Page 34



059

Aejdsiq

009 .\»

9 ainbi4
0¥9 0€9
losusg 10}enijoy
029
108$800.d
529
509 Aowa

0L9 \

IMMR-ITC2 0018392

APPLE INC.
Ex. 1112 - Page 35



uoloun 4
ajnoexg

J ainbi4
—— 0S.

3

|eubis Joyenjoy
Hwsued |

velL — |

jeubis Joyenjoy
Jwsuels |

A

h

|jeubig Jojenjoy
?)elaua9

—— 0t

ccl —

jeubig Jojenjoy
ajeIBUSD)

004 \

¢PpUBWILOD

0cL

leubis
10sSuSsSg ARy

—— 014

IMMR-ITC2 0018393

APPLE INC.
Ex. 1112 - Page 36



Doc Code: Oath

Document Description: Qath or declaration filed PTOSE1 (04-09)
Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o a collecton of mnformation unless 1 contams a vakd OMB conlroi numbder.

a DECLARATION FOR UTILITY OR Aulomey Docket MMa28 (51851/369768) )
DESIGN First Named Invento
PATENT APPLICATION r Robert W. Heubel et al

(37 CFR 163) COMPLETE IF KNOWN

Application Number To Be Assigned

Declaration geg[arﬁﬁgn;\n Initial

Submitted ubmilted Alter initial Filing Date Herewith
With tnitial OR D Filing (surcharge -

Filing (37 CFR 1.16(f)) Art Unit To Be Assigned

required)

\ Examiner Name

| hereby declare that: (1) Each inventor's residence, mailing address, and citizenship are as stated below next to their name;
and (2) | believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and
for which a patent is sought on the invention itled:

To Be Assigned /

SYSTEMS AND METHODS FOR HAPTIC CONFIRMATION OF COMMANDS

(Title of the invention)

the application of which

is attached hereto
OR

D was filed on (MM/DD/YYYY) as United States Application Number or PCT International

Application Number and was amended on (MM/DD/YYYY) (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified application, inciuding the claims, as
amended by any amendment specifically referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, materiat information which became available between the filing date of the prior application
and the national or PCT international filing date of the continuation-in-part application.

Authorization To Permit Access To Application by Participating Offices

D If checked, the undersigned hereby grants the USPTO authorily to provide the European Patent Office (EPO), the
Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), and
any other intellectual property offices in which a foreign application claiming priority to the above-identified patent application is
filed access to the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the
applicant does not wish the EPQ, JPO, KIPO, WIPQ, or other intellectual properly office in which a foreign application claiming
priority to the above-identified patent application is filed to have access to the above-identified patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified patent application with respect
to: 1) the above-identified palent application-as-filed; 2) any foreign application to which the above-identified patent application
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of

37 CFR 1.55 has been filed in the above-identified patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the above-identified patent application.

In accordance with 37 CFR 1.14(c), access may be provided 1o information concerning the date of filing the Authorization to
Permit Access to Application by Participating Offices.

[Page 1 of 3]
This collection of information s required by 35 U.S.C. 115 and 37 CFR 1.63. The information s required lo obtam or retan a benefil by (he public which is to file (and
by the USPTO to process) an apphcation. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection 1s estimated to take 21 minutes lo
complete, :ncluding gatherng. prepanng. and submiting the completed application form 1o the USPTO. Time vall vary depending upon the mdividual case. Any
comments on the amount of lime you require to complete this form anglor suggestions for reducing this burden, should be sent to the Chief Information Officer, U S
palenl and Trademark Office. U.S. Deparlment of Commerce, PO Box 1450, Alexandna. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in comoieting (e form cah 1-800-PTO 0188 and select oplion 2
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PTOISBION (04-09)

Approved for use through 06/30/2010. OMB0651-0032
U S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Acl of 1995, no persons ase equired to respond to a coiiect:on of nformation uniess it contains a vaid QMB contol numher

DECLARATION — Utility or Design Patent Application

Claim of Foreign Priority Benefits

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (), or 365(b) of any foreign application(s) for patent,
inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which designated at least one
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT interational application having a filing date

before that of the application on which priority is claimed.

Prior Foreign Application Count Foreign Filing Date
Number(s) ountry (MM/DD/YYYY)

Priority
Not Claimed

Certified Copy Attached?

YES

NO

[

L

L]

L

0

0

L

[

L]

L

L)

]

D Additional foreign application number(s) are listed on a supplemental priority data sheet PTO/SB/02B attached herelo.

[Page 2 of 3]
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2rOIsBIY (04
Aoproved for use tnrough 06/3072010. OMB 0851 -6032
U S Palentand frademark Office, U S. DEPARIMENT OF COMMERCE
Under tne Paperwork Reduction Act of 1995, no persons are required o respond 1o a coilecton of information uniess it contams a vahd OMS8 conten: numse”

DEC'LARATION — Utility or Design Patent Application

. The address
Direct all ; ) Correspondence
Correspondence to: associated with 34300 OR D address below
Customer Number:
Name
Address
City State Zip
Country Telephone Email
WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application thal may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credil card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the
USPTO to suppeort a petition or an application. If this type of personal information is included in documents submitted to the
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them
to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of
the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of
a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.
Petitioner/applicant is advised that documents which form the record of a patent application (such as the PTO/SB/01) are placed
into the Privacy Act system of records DEPARTMENT OF COMMERCE, COMMERCE-PAT-7, System name: Patent Application
Files. Documents not retained in an application file (such as the PTO-2038) are placed inlo the Privacy Act system of
COMMERCE/PAT-TM-10, System name: Deposit Accounts and Electronic Funds Transfer Profiles.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements
may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR: D A petition has been filed for this unsigned inventor
Given Name (first and middle {if any}) Family Name or Surname

Robert W. Heubel
nventor's Signature Date
A W T - WeV-2o6q
Residence: City State Country Citizenship
San Leandro CA us us
Mailing Address
652 Begier Avenue
City State Zip Country
San Leandro CA 94577 us

Addttional iavertors or a legal representative are being named on the 1 supplemental sheel(s) PTO/SB/02A or 02LR altached hereto

[Page 3 of 3]
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PTOISBIO2A (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Palent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1995 no persons are reguired to respond 10 a collection of information unless it contains a valid OMB conlrol number.

( ADDITIONAL INVENTOR(S)
DECLARATION Supplemental Sheet
\. Page 1 ofl )
Name of Additional Joint Inventor, if any: D A petilion has been filed for this unsigned inventor
Given Name (first and middle (if any)) Family Name or Sumame
Erin 0 Ramsay
Signature N Date
Montreal / Quebec CA CA
Residence: City Stale Country Citizenship
2012 Harvard Avenue, Apariment #104
Mailing Address
Monlreal Quebec H4A 2Vv9 CA
Cily State Zip Country
Name of Additional Joint Inventor, if any: [:l A petition has been filed for this unsigned inventor
Given Name (first and middle (if any)) Family Name or Surname
Inventor's
Signature Dale
Residence: City State Country Citizenship
Mailing Address
City State Zip Country
Name of Additional Joint Inventar, if any: D A petition has been filed for this unsigned inventor
Given Name (first and middle (if any)) Family Name or Surname
Inventor's
Signature Dale
Residence: Cily State Country Citizenship
Mailing Address
City State Zip Country

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The informalion is required {o obtain or retain a benefit by the public which is {o file

(and by the USPTO to process) an application. Confidentality is governed by 35 U.S.C. 122 an
minutes to complete, including gathering, preparing, and submitling the completed application fo
case. Any comments on (he amount of time you require to complete this form and/or suggestions

d 37 CFR 1.11 and 1.14. This collection is estimated lo take 21
rm to the USPTO. Time will vary depending upon the individual
for reducing this burden, should be sent to the Chief information

Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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IMM328.C1 (51851/849050)
PATENT APPLICATION

CLAIMS
That which is claimed is:
1. A system for generating haptic effects to confirm receipt of a voice command, the system
comprising:
a microphone;
a housing configured to be contacted by a user;
an actuator in communication with the housing, the actuator configured to output a haptic
effect to the housing; and
a processor in communication with the microphone and the actuator, the processor
configured to:
receive speech information from the microphone;
recognize the speech information and determine a command associated with the
speech information;
if the speech information is recognized and the command is determined:
generate a first actuator signal configured to cause the actuator to output a
first haptic effect; and
transmit the first actuator signal to the actuator;
otherwise:
generate a second actuator signal configured to cause the actuator to
output a second haptic effect; and

transmit the second actuator signal to the actuator.

2. The system of claim 1, wherein the processor is further configured to, if the speech

information is recognized and the command is determined:

26
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IMM328.C1 (51851/849050)
PATENT APPLICATION

execute a function associated with the speech information;

generate a third actuator signal configured to cause the actuator to output a third haptic
effect; and

transmit the third actuator signal to the actuator upon completion of execution of the

function.

3. The system of claim 2, wherein the third haptic effect is configured to emulate the function.

4. The system of claim 3, wherein the function comprises activating a turn signal indicator and

the third haptic effect comprises a vibration that travels in the direction of the impending turn.

5. The system of claim 1, further comprising a speaker in communication with the processor,
and wherein the processor is further configured to:
generate an audio signal configured to cause the speaker to output a sound; and

transmit the audio signal to the speaker.

6. The system of claim 1, further comprising a display in communication with the processor,
and wherein the processor is further configured to:
generate a display signal configured to cause the display to display an image; and

transmit the display signal to the display.

7. The system of claim 1, wherein the first haptic effect is configured to emulate the command.

27
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IMM328.C1 (51851/849050)
PATENT APPLICATION

8. The system of claim 1, wherein the microphone, actuator, and processor are disposed within

the housing.

9. The system of claim 1, wherein the housing comprises one of a Bluetooth headset, a
Bluetooth earbud, a cell phone, a personal digital assistant, a touch-sensitive surface, a mouse, or

a keyboard.

10. A computer-implemented method comprising the steps of:
receiving speech information from a microphone;
recognizing the speech information and determining a command associated with the
speech information;
if the speech information is recognized and the command is determined:
generating a first actuator signal configured to cause an actuator to output a first
haptic effect; and
transmitting the first actuator signal to the actuator;
otherwise:
generating a second actuator signal configured to cause the actuator to output a
second haptic effect; and

transmitting the second actuator signal to the actuator.

11. The computer-implemented method of claim 10, wherein if the speech information is
recognized and the command is determined:

executing a function associated with the command;

28
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IMM328.C1 (51851/849050)
PATENT APPLICATION

generating a third actuator signal configured to cause the actuator to output a third haptic
effect; and
transmitting the third actuator signal to the actuator upon completion of execution of the

function.

12. The computer-implemented method of claim 11, wherein the third haptic effect is configured

to emulate the function.

13. The computer-implemented method of claim 12, wherein the function comprises activating a
turn signal indicator and the third haptic effect comprises a vibration that travels in the direction

of the impending turn.

14. The computer-implemented method of claim 10, further comprising:
generating an audio signal configured to cause a speaker to output a sound; and

transmitting the audio signal to the speaker.

15. The computer-implemented method of claim 10, further comprising:
generating a display signal configured to cause a display to display an image; and

transmitting the display signal to the display.

16. The computer-implemented method of claim 10, wherein the first haptic effect is configured

to emulate the command.

29
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IMM328.C1 (51851/849050)
PATENT APPLICATION

ABSTRACT

Systems and methods for haptic confirmation of commands are disclosed. For example a
system for generating haptic effects to confirm receipt of a voice command includes a
microphone; a housing configured to be contacted by a user, and an actuator in communication
with the housing, the actuator configured to output a haptic effect to the housing. The system
also includes a processor in communication with the microphone and the actuator, the processor
configured to receive speech information from the microphone; recognize the speech information
and determine a command-associated with the speech information. If the speech information is
recognized and the command is determined, the processor is configured to generate a first
actuator signal configured to cause the actuator to output a first haptic effect, and transmit the
first actuator signal to the actuator. Otherwise, the processor is configured generate a second
actuator signal configured to cause the actuator to output a second haptic effect; and transmit the

second actuator signal to the actuator.

30
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. . PTO/SB/80 (01-06)
Approved for use through 12/31/2008. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papesrwork Reduction Act of 1995, no persons are required 10 respond fo a coflect] of tion unless it displays a valid OMB contro! number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

\. ——

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).
| hereby appoint:
Practiioners associated with the Customer Number: 34300

OR
D Fracitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration

Name Registration
Number

Number

B W
as atforney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only fo the undarsigned according to the USPTQ assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

D The address associated with Customer Number:
OR

Firm or
Individual Name
Address

City 1 State Zip

Country
Telephone l Email

Assignee Name and Address:

Immersion Corporation
801 Fox Lane
San Jose, California 95131

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application In which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is anthorized to act on behalf of the assignee

7
sgae | (o pliee g jOnerf— Dt Ll .ch 27,2007
Name Catherine Maresh Telephone  408-350-8819

Title . Senior IP Counsel

This collection of i fon is required by 37 CFR 1.31, 1.32 and 1.33. The information Is required to oblain of retain a benefit by the public which is to file (and
by the USPTO to p lication, Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection Is estimated to take 3 minutes

) an app
to complste, including gathesing, prepasing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime you require to complets this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Palent and Trademark Office, U.S. Depaitment of Commerce, P.O, Box 1450, Alexandris, VA 22313-1460. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTC-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 13658529
Application Number: 13603578
International Application Number:
Confirmation Number: 1043
Title of Invention: Systems And Methods For Haptic Confirmation Of Commands
First Named Inventor/Applicant Name: Robert W. Heubel
Customer Number: 34300
Filer: Carl E. Sanders/Laura Smith
Filer Authorized By: Carl E. Sanders
Attorney Docket Number: IMM328.C1(51851/849050)
Receipt Date: 05-SEP-2012
Filing Date:
Time Stamp: 11:29:02
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1250
RAM confirmation Number 10551
Deposit Account
Authorized User

File Listing:

Document
Number

File Size(Bytes)/ Multi Pages

Document Description File Name Message Digest | Part/.zip| (ifappl.)
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100180
1 Transmittal of New Application UtilityTransmittal849050.pdf no 1

f3559ec98a44f22a30ca3207078777a9c322
fe8

Warnings:

Information:

280230
ApplicationDataSheet849050.

pdf no 3

2 Application Data Sheet

05f72b13d9c23185e3630b465f55a7b9208|

Warnings:

Information:

This is not an USPTO supplied ADS fillable form

1508129
3 Specification Specification849050.pdf no 30
8bf7c4592a9¢81ffd4d9c2b93f4a05ea65f34

Warnings:

Information:

113317
Figuresd49050.pdf no 7

be720b9c895045c984df15ba6d 9794 2f441

Drawings-only black and white line
drawings

Warnings:

Information:

261182
5 Oath or Declaration filed Declaration849050.pdf no 4

9366a5840997203578837dwd55e4194a7e4]
39de

Warnings:

Information:

88894
6 Power of Attorney PowerofAttorney840050.pdf no 1

18e8a5790cca51b5dd458a870abbdd2039)
b45f1

Warnings:

Information:

86548
StatementUnder37CFR849050.

pdf no 1

7 Miscellaneous Incoming Letter

b3887cd55e0e4abf90e6f9b4adf7dd13a552

Warnings:

Information:

32872
8 Fee Worksheet (SB06) fee-info.pdf no 2

424cb118a1cad352¢f38a013870806 1fe3d5|

Warnings:

Information:

Total Files Size (in bytes):l 2471352
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Systems And Methods For Haptic Confirmation Of Commands

First Named Inventor/Applicant Name:

Robert W. Heubel

Filer:

Carl E. Sanders/Laura Smith

Attorney Docket Number:

IMM328.C1(51851/849050)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut—s'l';(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 111 1 620 620
Utility Examination Fee 1311 1 250 250

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sut—s'l';(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1250
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Immersion Corporation

Application No /Patent No.: T0 Be Assigned Filed/ssue Date: Herewith
Titled: . .
Systems And Methods For Haptic Confirmation Of Commands
Immersion Corporation g corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. [:] an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 023522 , Frame 0080 , or for which a
copy therefore is attached.

OR
B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel ,  Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , orfor which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).
D As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

is suppfied below) is authorized to act on behalf of the assignee.

The undersigred (wh j
(2 ' %L S, 0l
Signature !

Date
Carl Sanders Attorney, 57,203
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completina the form. call 1-800-PTO-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/603,578
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
{37 CFR 1.16(a), (b), or (c)) N/A N/A N/A N/A 380
SEARCH FEE
37 GFR 1.16(6), . or () N/A N/A N/A N/A 620
EXAMINATION FEE
O EE N/A N/A N/A N/A 250
TOTAL CLAIMS . .
{37 CFR 1.16(i)) 16 minus 20 = OR |« 60 - 0.00
INDEPENDENT CLAIMS ] *
{37 CFR 1.16(h) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
{37 GFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
[} Total * jinus | ** =
s (a7 oFgT 16(i)) “ = OR |« -
2 Independent * Minus | * =
E 37 R 1.16(h)) = OR |«x -
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.15(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE®S)
E AMENDMENT PAID FOR
wl Total * Minus | ** = =
= (a7 CFgT 16(1)) OR |x -
% Independent * Minus i = = OR X =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.15(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

WWW.ISpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 (51851/849050)
CONFIRMATION NO. 1043
34300 FORMALITIES LETTER
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP LR TR

1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

Date Mailed: 09/18/2012

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ A replacement abstract not exceeding 150 words in length and commencing on a separate sheet in
compliance with 37 CFR 1.72(b) and 37 CFR 1.121 is required.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https .//sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:/www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/mbelay/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

WWW.ISpto.gov

AP%%&ON I 37F IHFC?\IDGA%EE I Glgv?%w I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLA]MSIIND CLAIMSl
13/603,578 09/05/2012 2629 1250 IMM328.C1 (51851/849050) 16 2
CONFIRMATION NO. 1043
34300 FILING RECEIPT
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP R LA AR LA
000000056549005

1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

Date Mailed: 09/18/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Robert W. Heubel, San Leandro, CA;
Erin Ramsay, Montreal, CANADA;
Applicant(s)
Robert W. Heubel, San Leandro, CA;
Erin Ramsay, Montreal, CANADA;
Assignment For Published Patent Application
Immersion Corporation, San Jose, CA

Power of Attorney: The patent practitioners associated with Customer Number 34300

Domestic Priority data as claimed by applicant
This application is a CON of 12/612,230 11/04/2009 PAT 8279052

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 09/14/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/603,578

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
page 10of 3
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Title

Systems And Methods For Haptic Confirmation Of Commands
Preliminary Class

345

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application’s filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
g United States Patent and Trademark Office
7, Address: COMMISSIONER FOR PATENTS
PO Box 1450

lefi\:ssd;g,.g\;ggxma 22313-1450

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 (51851/849050)

CONFIRMATION NO. 1043

34300 POA ACCEPTANCE LETTER
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP IR AR LA AR T
1001 WEST FOURTH STREET 000000056548552

WINSTON-SALEM, NC 27101

Date Mailed: 09/18/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/05/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/ttruong/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Attorney Docket IMM328.C1 (51851-849050)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Applicationof : Robert W. Heubel

Application No. : 13/603,578

For . Systems and Methods for Haptic
Confirmation of Commands

Filed . September 5, 2012

Examiner :  To Be Assigned

Art Unit : 2629

Confirmation No. : 1043

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:
The following Amendment and Remarks are submitted in response to the Notice to File

Missing Application Papers mailed September 18, 2012.

Amendments to the Specification begin on page 2 of this paper.
Remarks begin on page 3 of this paper.
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851-849050)

REMARKS
In response to the Notice to File Corrected Application Papers mailed September 18,

2012, Applicant submits herewith a replacement Abstract having no more than 150 words and
otherwise in compliance with 37 C.F.R § 1.72(b).

CONCLUSION

Applicant respectfully assetts that in view of the amendments and remarks above, all
pending claims are allowable and Applicant respectfully requests the allowance of all claims.

Should the Examiner have any comments, questions, or suggestions of a nature necessary
to expedite the prosecution of the application, or to place the case in condition for allowance, the

Examiner is courteously requested to telephone the undersigned at the number listed below.

Respectful bmited,

Date: (Dmmlv.m ¢ | 720l

o

Carl Sanders
Reg. No. 57,203
KILPATRICK TOWNSEND & STOCKTON LLP
1001 West Fourth Street
Winston-Salem, NC 27101
(336) 607-7474 (voice)
(336) 734-2629 (fax)
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851-849050)

ABSTRACT OF THE DISCLOSURE

Please replace the current Abstract with the Abstract found on the following page.
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Serial No. 13/603,578
Attorney Docket IMM?328.C1 (51851-849050)

ABSTRACT OF THE DISCLOSURE

Systems and methods for haptic confirmation of commands are disclosed. For example,

a-one system fo mand-includes a

microphone; a housing configured to be contacted by a user, and an actuator in communication
with the housing, the actuator configured to output a haptic effect to the housing. The system
also includes a processor in communication with the microphone and the actuator, the processor
configured to receive speech information from the microphone; recognize the speech information
- and determine a command associated with the speech information. If the speech information is
recognized and the command is determined, the processor is configured to generate an first
actuator signal configured to cause the actuator to output a fizst-haptic effect, and transmit the
first-actuator signal to the actuator. Otherwise, the processor is configured generate a second
actuator signal configured to cause the actuator to output a second haptic effect; and transmit the

second actuator signal to the actuator.
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PTO/ISB/22 (10-12)

Approved for use through 1/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | IMM328.C1 (51851/849050)

Application Number Filed

13/603,578 September 5, 2012

™" Systems And Methods For Haptic Confirmation Of Commands

Art Unit Examiner

2629 To Be Assigned

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fes Small Entity Fee
[l One month (37 CFR 1.17(a)(1)) $150 $75 $ 150.00
[] Two months (37 CFR 1.17(a)(2)) $570 $285 $
D Three months (37 CFR 1.17(a)(3)) $1,290 $645 $
[ ] Four months (37 CFR 1.17(a)(4)) $2,010 $1,005 $
D Five months (37 CFR 1.17(a)(5)) $2,730 $1,365 $

Applicant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

|

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 20-1430

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

D applicant/inventor.

D assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/986).
|:| attorney or agent of record. Registration number

attofney or agent acting under 37 CFR 1.34. Registration number 57,203
'Dt_%héu [t 2
Signature " Date
Carl Sanders 336/607-7300
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : Robert W. Heubel

Application No. : 13/603,578

Filed : September 5, 2012

For : Systems And Methods For Haptic
Confirmation Of Commands

Examiner : To Be Assigned

Art Unit : 2629

Confirmation No. 1043

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

TRANSMITTAL

Transmitted herewith are copies of the following documents for filing in the

above-identified application:

Transmittal;

bl S

Petition for Extension of Time (1 month);

Response to Notice to File Corrected Application Papers; and
EFS-Web Payment in the amount of $150.00

(Extension of Time Fee)

The Commissioner is hereby authorized to charge any additional fees required
by this action, or credit any overpayment, to Deposi’g Account Number 20-1430.

Date: (Dtc-umL.A. l ?} ol
KILPATRICK TOWNSEND &
STOCKTON LLP

1001 West Fourth Street
Winston-Salem, NC 27101-2400
(336) 747-7541

US2008 4111506 1

Carl Sanders (Reg. No. 57,203)

Certificate of Electronic Filing

I hereby certify that this correspondence is being
electronically filed with the United States Patent

0%}22(}3??}%, on December )& ,2012.

Laura J. Staith
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Electronic Acknowledgement Receipt

EFS ID: 14495934
Application Number: 13603578
International Application Number:
Confirmation Number: 1043
Title of Invention: Systems And Methods For Haptic Confirmation Of Commands
First Named Inventor/Applicant Name: Robert W. Heubel
Customer Number: 34300
Filer: Carl E. Sanders/Laura Smith
Filer Authorized By: Carl E. Sanders
Attorney Docket Number: IMM328.C1 (51851/849050)
Receipt Date: 18-DEC-2012
Filing Date: 05-SEP-2012
Time Stamp: 10:31:36
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $150
RAM confirmation Number 10669
Deposit Account
Authorized User

File Listing:

Document
Number

File Size(Bytes)/ Multi Pages

Document Description File Name Message Digest | Part/.zip| (ifappl.)
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39975

1 Transmittal Letter Transmittal849050.pdf no 1
80b74e6c74c9405{f774a41931d4da59¢cc10)|
Warnings:
Information:
77957
2 Extension of Time ExtensionofTime849050.pdf no 1
9b56771c3822d69d26aceabf84913ebae2b
25¢
Warnings:
Information:
96846
3 Miscellaneous Incoming Letter Response849050.pdf no 4
16783034¢575fc775fda79b3fd5954310558
376
Warnings:
Information:
30318
4 Fee Worksheet (SB06) fee-info.pdf no 2
b3baf3au88a013achVala4288d 149fa25by
ead5
Warnings:
Information:
Total Files Size (in bytes):i 245096

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number:

13603578

Filing Date:

05-Sep-2012

Title of Invention:

Systems And Methods For Haptic Confirmation Of Commands

First Named Inventor/Applicant Name:

Robert W. Heubel

Filer:

Carl E. Sanders/Laura Smith

Attorney Docket Number:

IMM328.C1 (51851/849050)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut—s'l';(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 1T month with $0 paid 1251 1 150 150
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o . Sub-Totalin
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 150
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/603,578
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
{37 CFR 1.16(a), (b), or (c)) N/A N/A N/A N/A 390
SEARCH FEE
37 GFR 1.16(6), . or () N/A N/A N/A N/A 620
EXAMINATION FEE
O EE N/A N/A N/A N/A 250
TOTAL CLAIMS . .
{37 CFR 1.16(i)) 16 minus 20 = OR |« 62 - 0.00
INDEPENDENT CLAIMS ] *
{37 CFR 1.16(h) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
{37 GFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1260
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
[} Total * jinus | ** =
s (a7 oFgT 16(i)) “ = OR |« -
2 Independent * Minus | * =
E 37 R 1.16(h)) = OR |«x -
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.15(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE®S)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

WWW.ISpto.gov
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13/603,578 09/05/2012 2629 1250 IMM328.C1 (51851/849050) 16 2
CONFIRMATION NO. 1043
34300 UPDATED FILING RECEIPT
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP R AR O R
00000005829420

1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

Date Mailed: 12/28/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Robert W. Heubel, San Leandro, CA;
Erin Ramsay, Montreal, CANADA;
Applicant(s)
Robert W. Heubel, San Leandro, CA;
Erin Ramsay, Montreal, CANADA;
Assignment For Published Patent Application
Immersion Corporation, San Jose, CA

Power of Attorney: The patent practitioners associated with Customer Number 34300

Domestic Priority data as claimed by applicant
This application is a CON of 12/612,230 11/04/2009 PAT 8279052

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http:/www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 09/14/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/603,578

Projected Publication Date: 04/11/2013
Non-Publication Request: No

Early Publication Request: No
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Title

Systems And Methods For Haptic Confirmation Of Commands
Preliminary Class

345

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application’s filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

page 3 of 3

IMMR-ITC2_0018429

APPLE INC.
Ex. 1112 - Page 72



Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

LISTING OF THE CLAIMS

1-16 (Cancelled)

17. (New) A system for generating haptic effects to confirm receipt of a command, the
system comprising:
a sensor;
a housing configured to be contacted by a user;
an actuator configured to output a haptic effect to the housing; and
a processor in communication with the sensor and the actuator, the processor
configured to:
receive, from the sensor, a sensor signal associated with a user input;
recognize the user input and determine a command associated with the
user input;
if the user input is recognized and the command is determined:
generate a first actuator signal configured to cause the actuator to
output a first haptic effect; and
transmit the first actuator signal to the actuator;
otherwise:
generate a second actuator signal configured to cause the actuator
to output a second haptic effect; and

transmit the second actuator signal to the actuator.

18. (New) The system of claim 17, wherein the sensor comprises an optical sensor.
20f7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

19. (New) The system of claim 18, wherein the user input comprises a focal point of a

user’s eyes.

20. (New) The system of claim 17, wherein the processor is further configured to, if the
user input is recognized and the command is determined:

execute a function associated with the user input;

generate a third actuator signal configured to cause the actuator to output a third
haptic effect; and

transmit the third actuator signal to the actuator upon completion of execution of

the function.

21. (New) The system of claim 18, wherein the third haptic effect is configured to

emulate the function.

22. (New) The system of claim 17, further comprising a speaker in communication with
the processor, and wherein the processor is further configured to:
generate an audio signal configured to cause the speaker to output a sound; and

transmit the audio signal to the speaker.

23. (New) The system of claim 17, further comprising a display in communication with
the processor, and wherein the processor is further configured to:
generate a display signal configured to cause the display to display an image; and

transmit the display signal to the display.

3of7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

24. (New) The system of claim 17, wherein the first haptic effect is configured to emulate

the command.

25. (New) The system of claim 17, wherein the sensor, actuator, and processor are

disposed within the housing.

26. (New) The system of claim 17, wherein the housing comprises one of: a device
configured to be worn by the user, a mobile phone, a personal digital assistant, a touch-

sensitive surface, a medical alert device, a mouse, or a keyboard.

27. (New) The system of claim 17, wherein the user input comprises an indication of a

medical emergency.

28. (New) The system of claim 17, wherein command is a request associated with an
operation, and the first haptic effect is configured to provide information associated with

the status of the operation.

29. (New) A computer-implemented method comprising the steps of:
receiving, from a sensor, a sensor signal associated with a user input;
recognizing the user input and determining a command associated with the speech
information;
if the user input is recognized and the command is determined:
generating a first actuator signal configured to cause an actuator to output

a first haptic effect; and

4 of 7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

transmitting the first actuator signal to the actuator;
otherwise:
generating a second actuator signal configured to cause the actuator to
output a second haptic effect; and

transmitting the second actuator signal to the actuator.

30. (New) The computer-implemented method of claim 29, wherein the sensor comprises

an optical sensor.

31. (New) The computer-implemented method of claim 30, wherein the user input

comprises a focal point of a user’s eyes.

32. (New) The computer-implemented method of claim 29, wherein if the user input is
recognized and the command is determined:

executing a function associated with the command;

generating a third actuator signal configured to cause the actuator to output a third
haptic effect; and

transmitting the third actuator signal to the actuator upon completion of execution

of the function.

33. (New) The computer-implemented method of claim 30, wherein the third haptic

effect is configured to emulate the function.

34, (New) The computer-implemented method of claim 29, further comprising:

50f7
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Attorney Docket IMM328.C1 (51851/849050)

generating an audio signal configured to cause a speaker to output a sound; and

transmitting the audio signal to the speaker.

35. (New) The computer-implemented method of claim 29, further comprising:
generating a display signal configured to cause a display to display an image; and

transmitting the display signal to the display.

36. (New) The computer-implemented method of claim 29, wherein the first haptic effect

is configured to emulate the command.
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

REMARKS

Should the Examiner have any comments, questions, or suggestions of a nature
necessary to expedite the prosecution of the application, or to place the case in condition
for allowance, the Examiner is courteously requested to telephone the undersigned at the

number listed below.

Respectfully submitted,

Date: 7/?/?&!’5 %f /é.

Michael Morlock
Reg. No. 62,245
KILPATRICK TOWNSEND & STOCKTON LLP
1001 West Fourth Street
Winston-Salem, NC 27101
(336) 607-7391 (voice)
(336) 734-2756 (fax)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : Robert W. Heubel

Application No. : 13/603,578

Filed : September 5,2012

For : Systems And Methods For Haptic
Confirmation Of Commands

Examiner : To Be Assigned

Art Unit : 2681

Confirmation No. 1043

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
TRANSMITTAL
Sir:

Transmitted herewith are copies of the following documents for filing in the
above-identified application:

1. Transmittal; and
2. Preliminary Amendment

Shown below are the fees for the presentation of the amended claims:

Highest #
Claims Previously
Remaining Paid For Extra Rate Fee
TOTAL 20 20 0 $ 62 $0
Ind. Cls. 2 3 0 $250 $0
Multiple Dependent Claim Added........ccoovvieiienvnnrivenenen NO

TOTAL $0

The Commissioner is hereby authorized to charge any additional fees required
by this action, or credit any overpayment, to Deposit Account Number 20-1430.

Respectfully submitted,

Date: €. / 7/70’; By: 7

KILPATRICK TOWNSEND & Michael Morlock (Reg. No. 62,245)
STOCKTON LLP

1001 West Fourth Street

Winston-Salem, NC 27101-2400 Certificate of Electronic Filing

(336) 747-7541 I hereby certify that this correspondence is being

electronically filed with the United States Patent
(g?/ia EFS-Web, on February /7 ,2013.

Laura J. ¥nith

US2008 4327083 1
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Electronic Acknowledgement Receipt

EFS ID: 14905358
Application Number: 13603578
International Application Number:
Confirmation Number: 1043

Title of Invention:

Systems And Methods For Haptic Confirmation Of Commands

First Named Inventor/Applicant Name:

Robert W. Heubel

Customer Number:

34300

Filer:

Michael T. Morlock/Laura Smith

Filer Authorized By:

Michael T. Morlock

Attorney Docket Number:

IMM328.C1 (51851/849050)

Receipt Date: 07-FEB-2013
Filing Date: 05-SEP-2012
Time Stamp: 16:24:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
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Number Message Digest | Part/.zip| (ifappl.)
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2 Preliminary Amendment df no 7
p d4a14880e06b7ca9bcb8d 0387691182601
6d7ef

Warnings:

Information:

Total Files Size (in bytes):l 221078

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket IMM328.C1 (51851/849050)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Robert W. Heubel

Application No. . 13/603,578

For : SYSTEMS AND METHODS FOR HAPTIC
CONFIRMATION OF COMMANDS

Filed . September 5, 2012

Examiner . Unassigned

Art Unit . 2681

Confirmation No. ;1043

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Preliminary Amendment

Sir:

Please amend the application as follows.

Listing of the Claims begins on page 2 of this paper.
Remarks begin on page 7 of this paper.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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This collection of information is required by 37 CFR 1.16. The information is required 1o obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
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Application No. Applicant(s)

13/603,578 HEUBEL ET AL.
Office Action Summary Examiner Art Unit

TOAN N. PHAM 2684

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be ava[lab]e under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133)

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filed on _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 17-36 is/are pending in the application.
5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 17-36 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway

program at a participating intellectual property office for the corresponding application. For more information, please see
hitowww. usplto.gov/patents/init_svents/pph/index jsp or send an inquiry to PPHfsedback@uspio.gov.

Application Papers

10)[_] The specification is objected to by the Examiner.

11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al b)[]Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in ApplicationNo. ____
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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1) x Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) 4) |:| Other:
Paper No(s)/Mail Date
U.S. Patent and Trademark Office
PTOL-326 (Rev. 09-12) Office Action Summary Part of Paper No./Mail Date 20130306

IMMR-ITC2_0018442

APPLE INC.
Ex. 1112 - Page 85
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DETAILED ACTION
Specification
Please update the “CROSS-REFERENCE TO RELATED APPLICATIONS” to

include the U.S. Patent Number 8,279,052.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.qg., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to
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Art Unit: 2684

be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 17-36 are rejected on the ground of nonstatutory double patenting over
claims 1-16 of U. S. Patent No. 8,279,052 since the claims, if allowed, would improperly
extend the "right to exclude" already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: The actuator configured to output a haptic effect to
the housing; and a processor in communication with the sensor (microphone) and the
actuator, the processor configured to: receive, from the sensor (microphone), a sensor
signal (speech) associated with a user input; recognize the user input (speech) and
determine a command associated with the user input (speech); if the user input
(speech) is recognized and the command is determined: generate a first actuator signal
configured to cause the actuator to output a first haptic effect; and transmit the first
actuator signal to the actuator; otherwise: generate a second actuator signal configured
to cause the actuator to output a second haptic effect; and transmit the second actuator
signal to the actuator.

Conclusion
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOAN N. PHAM whose telephone number is (571)272-
2967. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin C. Lee can be reached on (571) 272-2963. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
3/7/2013
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WO 2004/102527 POT/US2004/014498

A SIGNAL-TO-NQISE MEDIATED SPEECH
RECOGNITION ALGORITHM

5
TECHNICAL FIELD
{6001} This invention relates generally to wireless coramunication devices with speech
recognition capabilities.
BACKGROUND
10 [66623 Wireless communications devices, such as celfular telephones (cell phones),

conunonty employ speech recognition algorithms that enable a user to operate the device ina
hands-free and eyes-free manner, For example, many cell phones that are currently on the
market can recoguize and execute spoken commands to initiate an outgoing phone call, to
answer an incoming phone call, and to perform other functions. Many of those cell phones
15 can also recognize a spoken name, locate the recognized name in an electronic phone book,

and then automatically call the telephone number associated with the recognized name.

[G883] Speech recognition algorithms tend to perform better when the environment in
which the user is operating the device has low background noise, i.e., when the signal-to-
noise (SNR) of the speech signal is high. As the background noise level increases, the SNR.
20 of the speech signal decreases, and the-error rate of a speech recognition algorithm typically
goes up. That is, the spoken word is either not recognized at all or is recognized incorrectly.
This tends to especially be a problem in the case of cell phones and other mobile
communication devices in which the available computational power and memory is severely
fimited due to the small size of the smaller platform. Moreover, cell phones and those other
25  mobile communication devices tend 10 be used in noisy environments.  For example, two
locations in which cell phones are commonly used are in the car and on busy city streets. In
the car, especially if it is being deiven on the bighway, the speech signal will be mixed with a
significant amount of car noise (e.g. the noise made by the tires against the pavement, the
neise made by the air passing over the car, music from the radio, etc.). And on the busy city
30 street, the speech signal will be mixed with traffic noises, car homs, the voices of other

vearby people talking, etc.

oy
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SUMMARY OF THE INVENTION

(0004} The described emibodiment informe a cell phione user when the speech
epvironment is too noisy for reliable operation of the embedded voice recognizer. The cell
phone user can then take steps to increase the SNR, e.g., by either speaking more loudly or by

reducing the noise level.

[0605] In oue aspect, a method of performing speech recognition on 3 mobile device
includes receiving s spoken utterance from g user of the mobile device, and processing a
signal derived from the received spoken ntierance with a speech recognition algorithm. The
processing of the derived signal also nvolves determining whetber the environment In which
the utierance was spoken is too soisy fo vield reliable recognition of the spoken utferance.
The method further includes performing an action to improve recogaition of the content of
the spoken utterance by the specch recognition algerithm, if processing of the derived signal
determines that the environment is foo noisy to yield reliable recognition of the spoken

atterance.

[6006] The action to improve recognition of the content of the spoken utterance may
imvolve alerting the user that there was too much noise fo permil reliable recognition of the
spoken utierance. The action may involve asking the user to repeat the utierance, or
generating an audio signal, or generating a visual signal. The action may involve g

mechanical vibration of the ruobile device.

(00671 The action o fraprove recoguition of the content of the spoken utterance may
include modifving the speech recognition algorithin to improve recognition performance in
the environment in which the wterance was spoken. The speech recognition algorithm may
inchude an acoustic model, where modifying the speech recogunition algorithm involves
changing the acoustic model. The speech recognition algorithm may include an acoustic
model that is parameterized to handle different levels of background noise, where rodifying
the speech recognition algorithm involves changing parameters in the acoustic model to

adjust for the level of background noise.

]
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10008] The step of determining whether the environment in which the wtterance was
spoken s too noisy to yield reliable recognition may inclnde computing a signal-to-noise
ratio for the received uttsrance, and comparing the computed signal-to-noise ratio to a

threshold.

5 {00081 In another aspect, an embodiment includes a computer readable medium storing
instructions which, when executed on 4 processor system, causes the processor system to
amploy a specch recognition aigm*ithnﬁ to process a signal derived from an ntterance spoken
by auser. The instructions executed on the processor system further determine whether the
environment in which the utterance was spoken 13 100 noisy to vield reliable recognition of

10 the spoken utterance. If it is determined that the environment is too noisy to vield refiable
recognition of the spoken utterance, the instructions executed on the processor system
perform an action to improve recognition of the content of the spoken utterance by the speech

recognition algorithm.

[00190] The stored instructions executed on the processor system cause the processor

et
(91

system to perform the action by alerting the user that there was too much noise to permit
reliable recognition of the spoken uiterance, or the instrﬁctions cause the processor system to
detenmnine whether the environment in which the utterance was spoken is too noisy to vield
reliable recognition by computing a signal-to-noise ratio for the spoken utterance. The stored
instructions executed on the processor system may cavse the processor system to determine
20 whether the environment in which the uiterance was spoken is too noisy to yield reliable

recognition by also comparing the computed signal-to-noise ratio to & threshold.

{6611} The instractions executed on the processor sysiem may caose the processor
system to perform the action by modifying the speech recoguition algorithim to improve
recognition performance in the environment in which the utterance was spoken. In one
25  embodiment, the speech recognition algorithm includes an acoustic model and wherein the

stored instructions cause the processor system to modify the speech recognition algorithm by
changing the acoustic model. In another embodiment, the speech algoritbm includes an
acoustic model that is parameterized to handle different levels of background noise. The
sfored instructions cause the processor system to modify the speech recognition algorithm by

30 changing parameters in the acoustic madel to adjust for the level of background noise.
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BRIEF DESCRIPTION OF THE DRAWINGS

{6812] FIG. 1 is a flow diagram of the operation of an embodiment of the invention;
and,
{6013} FIG. 2 is a high-level block diagramn of a smartphone on which the functionality

described herein can be implemented.

DETAILED DESCRIPTION

{0014} The described embodiment is a cellular telephone with software that provides
speech recognition functionality such as is commonly found on many cell phones that are
commercially available today. In genersl, the speech recognition functionality allows a user
i bypass the manual keypad and enter coramands and data via spoken words. In this case,
the software also determines when the environment in which the cell phone Is being used is
t00 noisy to yield reliable recognition of the nser’s spoken words, Tn the embodiment that
will be described in greater detail below, the sofiware measures a SNR and compares that to'a
predetermined threshold to determine whether there is too much noise. Upon determining
that the enviromment is too noisy, the cell phone then takes some action to deal with that
problem. For example, it either alerts the user of the fact that the suvironment is too noisy (o
permit yeliable recognition or it modifies the internal speech recognition algorithm to iroprove

the recognition performance in that particnlar environment,

{00151 With the help of the flow chart shown in FIG. 1, we will describe the operation
of one particular embodiment of the invention. Following that we will describe alterative
approaches to detecting when the environment is too noisy and aliernative approaches to
responding to noisy enviromments. Finally, we will desciibe a typical cell phone in which the

funetionality can be implemented,

016} The cell phone first receives a wake-up compoand (block 200}, which may be a
button-push, 2 key-stroke, a particular spoken keyword, or simply the beginning of speech
from the user. The wake-up command initiates the process that determines whether the
speech environment is too noisy. I the wake-up command is a spoken command, the

software can be configured to use wake-up command to measure SNR. Alternatively, it can
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be configured to wait for the next vtterance received from the user and use that next utierance

{(or some portion of that uiterance) 10 measure SMNR.

{8017} To determine the SNR, voice recognition software calculates the energy as 2
function of timme for the utterance (block 202). Tt then identifies the portion of the utterance
having the highest energy (block 204) and it identifies the portion having the lowest energy
{(block 206). The software uses those two values to compute an SNR for the utierance {block

208}. In this case, the SNR is simply the raiio of the highest value to the lowest value.,

10018} In the described embodiment, the recognition software processes the recelved
utierance on a frame-by-frame basis where each frame represents of a sequence of samples of
the utterance. For each frame, the software computes an energy value. I does this by
integrating the sampled energy over the entire frame so that the computed energy value
represents the total energy for the associated frame. At the end of the utterance {or after some
period has elapsed after the beginning of the utterance) the software identifies the frame with
the highest energy value and the frame with the lowest energy value. It then calculates the
SNR by dividing the energy of the frame with the highest energy value by the energy of the

frame with the lowest energy value.

(0019} The veice recognition software compares the calculated signal to noise ratio to
an acceptability threshold (block 210). The threshold represents that level the SNR must
exceed for the speech recognition to produce an acceptably low error rate. The threshold can
be determined empirically, analytically, or by some combination of the two. The software
also enables the user to adjust this threshold to tune the performance or sensitivity of the cell

phone.

(06201 If the signal to noise ratio does pot exceed the acceptability threshold, the voice

recognition software communicales to the user that the signal to noise ratio is too low 212.

oozl If the sigpal o noise ratio does not excead the acceptability threshold, the voice
recognition software takes steps o address the problem (block 212). In the described
embodiment, it does this by discontinuing recognition and simply alerting the user that there
is too much noise for reliable recognition to take place. The user can then try o raduce the
background noise level (.., by changing his location, turning down the radio, waiting for
some particolarly noisy event to end, etc.). The voice recognition software alerts the user by

any one or more of a number of different ways that can be configured by the user incloding

4
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an audio signal (.e., a beep or a tone), a visual signal (i.e., a message or g flashing symbol on
the cell phone display), a tactile signal {e.g., a vibration pulse, if the cell phone is 50

equipped), or some combination thereof,

{6022] It the signal to nodse ratio excesds the acceptability threshold, the voice

53 recogrition software continues with normal processing.

{60231 The speech recognition algorithms may use other techniques (or combinations
of those technignes) for calculating a signal-to-noise ratio for a specch sigoal. In goneral,
these techniques determine the amount of energy in the incoming speech relative to energy in
the non-speech. One alternative technique is to generate an energy histogram over an

10 uuerance or a period of time and caleulate a ratio of Jower energy percentiles versus higher
energy percentiles {e.g., 3 percent energy regions versus 95 percent energy regions).
Another technigue is to use g two-state HMM (Hidden Markov Model) and compitte means

and variances for the two states, where one of the states represents speech and the other state

represents poise.

15 [9024] The speech recognition algorithm can also calenlate a statistic that is related to
signal-to-noise. This statistic is referred to a3 an “intelligibility index.” According to this
approach, the speech recognition software separates the acoustic frames {or samples within
the frames) into discrete frequency ranges, and calculates a high-energy to low-energy ratio
for only a subset of those frequency ranges. For example, in a particular epvironment noise

20 may be predominant in frequencies from 300 Hz to 600 Hz. So, the speech recognition
software would caleulate the high-energy to low-energy ratio only for energy that falls within
that frequency range. Alternatively, the speech recognition software may apply a weighting
coefficient to each of the distinet frequency ranges, and caleulate a weighted composite high-

energy to low energy ratio.

25 [0925] In the embodiment described above, the speech recognition software responds to
detecting a Jow SNR by alerting the user. There are other ways in which it could respond as
an alternative o or in addifion to sending a simple alert.  For example, the speech
recognition softwars can instroct the user either visually or audibly to repeat the utierance.
Instead of alerting the user, the speech recognition software could modify the acoustic model

30 o account for the noisy environment to produce a speech recognizer that performs better in

that environmaent.
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{8026]) For example, the speech recognition seftware could include an acoustic mode]
that has been trained from noisy speech. Such an acoustic model might be parameterized to
handle different levels of noise. In that event, the speech recognition software would select
the appropriate one of those levels depending upon the caloulated signal-to-noise ratio.
Alternatively, the aconstic model could be scalable to bandle a range of noise levels, in which
case the speech recognition software would scale the model that is used according to the
calculated signal-to-noise ratio. Still another approach is to employ an acoustic model that is
parameterized (o bandle categories of noise (e.g., car noise, street noise, auditorium noise,
etc.), in which case the speech recognition software would select & particular category for the

model depending upon user input and/or the calculated signal-to-noise ratio.

{0027 Still another approach is to use an acoustic model with a different phonetic
inventory to account for a high-noise environment. For example, a high-noise environment
may obscure certain consonants (e.g., “p’s” and *b’s™), 80 an acoustic model with a phonetic
inventory specifically designed to decode with those obscured consonants will perform better

in a poisy environrent, relative to the default acoustic model,

{00281 Yet another approach would be to use an acoustic model with a different
classifier geometry to compensate for a low signal-to-noise environment. Such classifiers
inclade HMMs, neural networks, or other speech classifiers known in the art. The speech
recognition software may alternatively use an acoustic model with different front-end
parameterization to provide better performance in a noisy environment. For exarople, an
acoustic model processing a spectral roprosentation of the acoustic signal may perform better
than an acoustic model processing a cepstral representation of the signal, if noise is limited to
a particular narrow frequency range. This is because the spectral model can excise the noisy

frequency range, whereas the cepstral model cammot.

100291 A smartphone 100, as shown in FIG. 2, is an example of platform that can
implement the above-described speech recognition functionality. One example of 2
smaztphone 100 is a2 Microsoft PocketPC-powered phone which lncludss at its core a
baseband DSP 102 (digital signal processor) for handling the cellular communication
fonctions (including for example voiceband and charnel coding functions) and an
applications processor 104 (e.g. Intel StrongArm SA-1110) on which the PocketPC operating

systern runs, The phone supports GSM voice calls, SMS (Short Messaging Service) text
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messaging, wireless email, and desktop-like web browsing along with more traditional PDA
features.
{00307 An RF synthesizer 106 and an RF radio transceiver 108, followed by a power

amplifier module 110 implement the transmit and receive functions, The power amplifier

5 modole handles the final-stage R¥ transmit duties through an sntenna 112. Ap interface
ASIC 114 and an audio CODEC 116 provide interfaces o s speaker, & microphone, and other
input/output devices provided in the phone such as 5 numeric or alphanumeric keypad (not

shown) for entering commands and inforroation.

{6631} DSP 102 uses a flash memory 118 for code store. A Li-Jon (lithinm-ion) battery

10 120 powers the phone and a power management module 122 coupled to DSP 102 manages
power consumption within the phone. SDRAM 124 and flash wemory 126 provide volatile
and non-volatile memory, respectively, for applications processor 114, This arrangement of
meroory hnlds the code for the operating system, the code for custornizable features such as
the phone directory, and the code for any other applications software in the smartphone,

15 including the voice recognition software described above. The visual display device for the
smartphone includes an LCD driver chip 128 that drives an LCD display 130. Thereis alsoa
clock module 132 that provides the clock signals for the other devices within the phone and
provides an indicator of real time. All of the above-described components are packages

within an appropriately designed bousing 134,

26 (0033 Smartphone 100 described above represents the general internal structure of a
number of different commercially available smartphones, and the internal circuit design of

those phones is generally known in the art,

{60331 Other aspects, modifications, and embodiments are within the scope of the

following claims.

IMMR-ITC2_0018464

APPLE INC.
Ex. 1112 - Page 107



16

20

WO 2004/102527 PCT/US2004/914498

CLAIMS

What is claimed is:

1. A method of performing speech recognition on a moebile device, the
method corprising:

receiving 4 spoken utterance from a user of the mobile device;

processing a signal derived from the received spoken vtterance with a speech
recognition algorithm, whesrein said processing of the derived signal also involves
determining whether the enviromment in which the uiterance was spoken is t00 noisy to vield
reliable recognition of the spoken utterance;

if processing of the derived signal determines that the environment is {00 noisy
o yield reliable recognition of the spoken utterance, performing an action to improve

recognition of the content of the spoken utierance by the speech recognition algorithm.

2. The method of claim 1, wherein performing the action involves alerting the

user that there was 0o much noise to permit reliable recognition of the spoken nlterance.

3. The method of claim 2, wherein alerting also involves asking the user to

repeat the utterance,

4. The method of claim 2, whereln alerting involves generating an audio

5. The method of claim 2, wherein alerting involves generating & visual sigual
6. The method of claim 2, wherein alerting involves generating a tactile signal

7. The method of claim 6, wherein the tactile signal is a mechanical vibration

of the mobile device

8. The method of claim 1, wherein determining whether the environment in
which the ntterance was spoken is too noisy to yield reliable recognition comprises

compufing a signal-io-noise ratio for the received utterance.
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9. The method of claim 8, wherein determining whether the environment in
which the utterance was spoken is to0 noisy to vield reliable recognition further comprises

comparing the computed signal-to-noise ratic to a threshold.

10. The method of claim 1, wherein pesforming the action involves modifying
the speech recogaition algorithm to improve recognition performance in the environment in

which the utterance was spolen,

11. The method of claim 10, wherein the speech recognition algorithm
includes an acoustic mode! and wherein modifying the speech recognition algorithim involves

changing the acoustic model.

12. The method of claim 10, wherein the speech recognition algorithm
inchuades an acoustic model that is parameterized to handle different levels of background
noise and wherein modifying the speech recognition algorithm involves changing parameters

in the acoustic model to adjust for the level of background noise.

13. A computer readable medium storing instructions which when executed
On a processor system causes the processor system (o:

employ a speech recognition algorith 1o process a signal derived from an
utterance spoken by a user;

determine whether the environment in which the utierance was spoken is too
noisy to yield relisble recognition of the spoken utterance; and

if it is determined that the environment is too noisy to yield reliable
recognition of the spoken utierance, perform an action 10 improve recognition of the content

of the spoken nlterance by the speech recognition algorithm.

14. The computer readable medinm of claim 13, wherein the stored
instructions cause said processor system to perform said action by alerting the user that there

was too much noise to permit reliable recognition of the spoken utterance.

13, The computer readable medium of claim 13, wherein the stored

Instructions cause said processor system to determine whether the environmoent in which the

10
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utierance was spoken is too noisy to yield reliable recognition by computing a signal-to-noise

ratio for the spoken utierance.

16. The computer readable medium of claim 13, wherein the stored
instructions cause said processor system to determine whether the environment in which the
utterance was spoken is too noisy to vield reliable recognition by also comparing the

compuied signal-fo-voise ratio to a threshold.

17. The computer readable medivm of claira 13, wherein the stored
instructions canse said processor system to perform the action by modifying the speech
recognition algorithm to improve recognition performance in the environment in which the

utterance was spoken.

18. The computer readable medinm of claim 17, wherein the speech
rocognition algorithm includes an acoustic model and wherein the stored instructions canse
said processor system to modify the speech recogaition algorithm by changing the acoustic

model.

19, The compuler readable medium of claim 17, wherein the speech algorithm
includes an acoustic model that is parameterized to handle different levels of background
noise and wherein the stored instructions canse said processor system to modify the speach
recognition algorithm by changing parameters in the acoustic model to adjust for the level of

background noise.

11
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a demand for xriGrni‘-onA prﬂhm inary

i Autharized oificer
JAMES, Stephanie

Tel: +49 (0)BY 2335-8738

MName and

g address of the nal Searching Authority

L5818 Patentiran 2

European Patent Oifice,
NL-2280 HV Rijswik
g Tel. (+31.70) 340-2040
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PCT

INTERNATIONAL SEARCH REPORT

{PCT Artivle 18 and Rules 43 ang 44}

Applicant's or agant's fils reference

PPic o FOR FURTHER ses Form POTASAR20
51851235421 ACTION as well as, where appiicable, item & below.
inigmationa appl!.,ation NO. inernationat ﬁhng date (day,imonfhfyezr; {Earliest) Fri-:'rsty Dats (day/,'rmntﬁ;year)
POT/US2010/054267 0L/1L/2010 04/11/2009
Appicant

IMMERSION CORPORATION

Tri rnaticnal search report has been prepared by this international Searching Author
according to Articte 18. A copy is baing fransmitied to the International Bursau.

andg is fransmitied to the applicant

This intgrnational sgarch report consists of a tot! of _ 4 sheets.

E’] tis also accompanied by a copy of each pricr art document cited

1. Basis of the report
a. With ragard 1o the language, the intsinationad search was

dout on the basis of:

(£} theiniernational appiication in the language in which it was filed

.. _..,whichis the language
(Rules 12.2{a) and 22.1(%))

Li

en estabdishied taking inic account the rectificalion of an obviolis mistake
rity under Rule 31 (Rule 43.6&is(&)).

With regard to any nucieotide andfor amino acid seguence disciesed in the infernationat application, see Box No. 1.

24
r -
[
-

2
.

Certain claims were found unsearchable (See Box No. i)

w

Unity of invention is lacking (ses Box No Hi}

4. With regard o the title,

the taxtis approved as submitted by the applicant

the text hag been esis

o

shed by this Authority to read as follows:

5. With regard to the abstrast,
the taxt is approved as submitted by the appticant

the text has been astablished, according to R
may, withir 0ne mant from the date of mailing of

53,y thi
inlernai

pplicant
Autharity

6. With regard to the drawings,
2. the tigure of the drawings 10 be published with the abstractis Figwre Mo, B
[¥]  assuggested by the appiicant
U as seigcted by this Authority, because the
D as seiected by this Asthoritly, hecause tis figurs better characierizas iha invention

icant falied 1o suggest a figwe

b 3 none of the figures i5 1 be publishad with the abstract

Eorm POTASA/210 (first sheet) {uly 2008}
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intarnationa’ applization No

PCT/US2G10/ 054967

A CLASSIFICATION OF SURJECT MATTER

INY.  GO6F3/01
ADD.

Q10015 22

Accarding 1o intemanonal Patent Classification (0P0) or 1o both nationai

&10L21/06

ciassifcalion and PG

B. FIELDSD BEARCHED

Minimum docusmeniation seaiched (classificabion system foliowed by classiiication symunis)

GO6F  GIOL  HO4M

Dosumentation sca

rihan minimum docurmentation (o the extent that sush documents are includad in the fields s

carchod

Elactronic data base consulied duss

EPG-Internal, WPI Data

he inlernational search (narme of data base and. whsre praclical, seasch letims used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categoy™ Cration of document, with indicgiion,

whare aoproptiate, 0! the relevant passages

Helevant Lo claim No.

X WO ©9/45531 A} {MICROSOFT CO
10 September 1899 (1989-09-1

page 4, line 12 - iine 16
page 8, line 1€ - Yine 20

page 13, line 18
figures 1,2A,3,4

page 15,

¥ US 2002/187695 Al (ROTH DANI

paragragh [0001]
paragragh [0023]
paragraph {0043]
paragraph [0052]
Tigures 1,4

paragraph
~ paragraph

AL} 8 August 2002 {(2002-03-08}

RP [H8D)
0)

1-16

line 31

EL L

,___
2
]
e
m
o~

{0023]
[Q0E3]

—f —

Furiher Gocumens &.

sied b the o

feon of ksax C.

{){ i See palent tamiy an

* Spedal categories of cited documents ;

dJosument delining the general stale of the amt which is not
considered 0 b of particular rievance

s document but putiishad on or after the imernaticnal

nt N’-Kh may throw doubis on priority glaimis} or
ication date of ancther
apecified)

re. use. exiuhition or

fring 1o an
cther means
document publ

falet than the

d prior 1o the intems
rity date dlasmed

ional iing date but

al
¢ ontict with the apiication b
understand the ple oF theory underlying the
invention

docurnent of paricular ralevan

iaxe alone

imed invention

nive siep when the
o

duuumem member of the same paten family

Datg of the actual cormpletion of the intarnational search

1& February 2011

Date of maiing of the intsrnationa seach repon

24/92/2011

Mame and mallin

Hauber, Jdérg

Frem RCTASA

15 {sacd snest) {Annl 2004)

page 1

of 2
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Intemational appiication Na
PCY/US2010/054967
C{Continuation}, DOCUMERTS CONSIDERED T3 BE RELEVANT
Categery” ) Ciation of documant, with indication. where appropriate, of the relavani passagos Ralovant io claim Ho.
Y WO 2004/053830 81 {IMMERSION CORP [US], 1-16
GRANT DANNY [CAT1; EID JEFFREY [UST; ENDG
SHOICHT) Z4 June 2004 {(2004-06-24)
page 1, line 10 - Yine 12
page 3, line 13 - line 19
page 5, line 14 - page 6, line il
page 7, Yne 13 - Tine 23
page 10, line 23 - page 11, line &
page 12, Yine 6 - line 20
& WO 2004/102527 A2 {(VOICE SIaNAL 1,5,6,
TECHNOLOGIES INC {US]; COHEN JORDAN [US]; 8-1G,14,
ROTH DANTEL L DD 18
25 November 2004 (2004-11-25)
aragraph [0014] - paragraph {0022]
A HS 2002/098874 A1 (ZIRHL JOCELYN [US] €7 2,11
AL) 25 July 2002 (2002-07-25)
paragraph [0096]
A US B 767 796 A (VAN ROEKEL JAUKE {DET €7 4,13
ALY 16 June 1998 (1398-06-18)
claim 2
A Us 3 738 E51 A (HIRSCH 4) 4,13
29 May 1973 {1973-05-29}
* abhstract
column 4, 1ine 5 -~ line 31
figures 8,9
o FOTASAZO wontineation of seoond sheet) (Apal 2008
page 2 of 2
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inhormation on patent family members

internationat application No

PCT/US2018/054967

Patent document Publication Patent farnily Publication
cited in sego date member{s) dale
WO 9945531 Al 10-09--1999 Al 2797189 A 20-09-1399
s 8505159 BL Q7-01-2003

US 2002107695 Al 08~08-2002  NONE

W0 2004053830 Al 24-06-2004 AU 2003293449 Al 30-06-2004
ALl 2003296324 A 30-06-208
Al 2003297716 AL 30-06-2004
Al 2003297717 Al 30-06~2004
Al 2003238038 Al 30-06-2004
GB 2413416 A 26~10~-2005
GB 2414318 A 23~11-2005
GB 2414838 A (7-12-2005
&8 2412883 A 12102005
GB 2413417 A 26-10-2005
6B 2428118 A 17-01-2007
WO 2004053828 Al 24-06-2004
WO 2004053644 Az 24-06-2004
W0 2004052183 Al 24-06-2004
WO 2004053671 Al 24-36-2004
US 2008133648 Al 05-06~2008
S 2006288137 Al 21-12~-2006
US 2003021473 Al 22~01-2009

WO 2004102527 AZ 25-11-2004  CN 1802694 A 12072008
DE 112004800782 75 06-03-2008
58 2417812 A 08~03-2006
JP 2007501444 7 25-01-2007

US 2002098874 Al 2E~-07-2002  NOKE

us B767796 A 16-06-1998 BE

19538394 Al 24-04-1997

£ (763678 Al 23-04~1997

ES 2169205 T3 341-07-2002

ar 9133545 A 20-05-1897

36 64951 Al 17~-04~20G1
US 3736551 A 28-05-19873  NONE

Form PETASARIG (paient family annex: {Aoril 2005)
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SEARCHING AUTHORITY

SOTISARSN WRITTEN OPINION OF THE
e INTERNATIONAL SEARDHING AUTHORITY

{ (PCT Rule 43bis.1)

see form

“Doto of mailing

I (aytnenthyean  ses form PCTASARIG (second sheet)

FOR FURTHER ACTION . 1

See paragraph 2 beiow |

!"iefn1¢|on1- a mcahfm No i imternatisnal hlin-é date (0&1;,47‘15}7!?:?53& ?’rinri;.;‘ date (d;;.'m')"z‘n/yem, o |
1 PCTAIS2016854367 a 01.11.2010 04.11.2008 ;

i International Patent Classification (IPC} or both national slassification and 0 i
PNV, GOBF301 310L1522 G10L2108
. Applicant
CIMMER

ON CORPORATION |

o1 hig apinion contains ndications relating to the following items !
! & Box No. ! Basis of the opinion i
i 1 BoxNo.ll Priovity

3 BoxNe. b Nep-estaslishment of opirion with regard 1o novelty, inventive step and indusirial applicability |

Bax No. IV

Box No. V

DY

ii Wi""x regard (o novelty, inventive step and industrial
ng such statement i

] BoxMo. Vi Ceriain documents cited |
i Box No. ¥t Certain defects in the internatonal application ‘

|

&0 Box No. Vil Certain observations on the international application i

2. FURTHER ACTION

T

it a demand
written

for in examination is made, thi

o will usually be considered to bz a ;
minary Examining Aut A"} excapt that this does not apply where

than this one to be the IPEA and the chosen IPEA has natifed the :
3. 1bis{n) that written apinions of this International Searching Authority

=

n of the IPEA, the appicant is invited ta !
Y amer

! submit to the IPEA a written reply together. whers appropriate, w
! froim th mailing of Form POTASAR20 ar before the expir
. whichavar expir

as {ater.

ndments, before the expiration of 3 months
n of 22 manths from the priarity date,

For furthar cptions, see Fora PCTISARS

=S For further details. see notes to Form PLTASAR20.

of the ISA:

e and mailing addr

Tel +4989 2309 - ‘
| Fax +22 89 2399 - 4465

Telephone No. +49 83 2393-7751

i { i
| | :
[ i i )
| [= Ot ! [ :
European Patent Office . see form i " A '
’ ! iy P Haul { :
. PGTAZARIG | Hauber, Jorg |
= D-80298 Munich | 4 ]
| |

Form POTASAZIT (Cover Shieet) {July 2008}
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WRITTEN OPINION OF THE Intermnational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2010054867

Box No.1  Basis of the opinion

1. With regard to the language, ihis opinicn has been established on the basis of:
i the international application in the language in which it was filea

[ a yransiation of the intemat
purpeseas of interaational search (R

nal application in
les 12.3(:

,whieh is the language of a ransiation furmishad for the
f
4

and 231 ¢

2. & This opinion has been established taking into account the rectification of an obvious mistake authorized
oy o notified to this Authority under Rule 91 (Rule 43Dis.i(a))

&)
S,.
=

@

o
]
2
a
=
4

=
3
&
)
&
o
o=
2
&
)
]
&
[+2
=
8
2
£
[}
I
1
&
w
&

2
&
i)
=
o
©

internatinnal application, this
ad:

i
on has been estabiichad on the basis of & sequence listing filed or furnist

a. {means)

I inthe international appiication as filed
1 wgether with the intaraational spglication in electronic form

0 subsequentiy io this Authority for the purposes cf search

4. [3 in agdition, in the case that more than one versi
the required staizments that the information

appiication as filzd of doas not go beyend he &

on or copy of & sequence listing has been filed or furnished,
e subsenuent of additinal copies s Wentical o that in the
pitcation ag filed, as apgropriate, ware fumished.

o

. Additional comments:

Box No. V. Reasoned stalement under Rule 435i5.1(a)(i) with regard [o novelty, inventive step or
industrial applicability; cilations and explanations supporting such siatement

1. Statement

Novelty (N) Yas, 24, 7-9 1113, 16
No: 1,.5.6.10, 14,18
inventive step (18) Yes: Claims
No:  Ciaims 1-18
industrial appiicabiiity (1A) Yes: laims
Ng: CGlaims

S

Form POTASA/S7 (Agml 2007}
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WERITTEN OPINION OF THE international appiication No
INTERNATIONAL SEARCHING AUTHORITY CTAIS2010054967

Box No. Vii  Cerlain defects in the international application

The following defects in the form or contents of the international application have been noted:

Box No. Vill  Certain observations on the international apploation

The foliowing cbservations on the clarity of the claims, deseription, and drawings or on the question whather the
claims are fully supported by the desoriplion, are made:

Form PCTASA/ 237 (Apsil 2007}
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET)

PCT/US2010/054

Intermational application No.

867

ftem V

Reasoned statement with regard to novelly, inventive step or industrial applica-
bility; citations and explanations supporting such statement

1 Refarence is made 1o the following documeants;

1

D2 US 2002107695 A1 (ROTH DANIEL L {US] ET AL) 8 August
2002 {2002-08-08)
33 WO 2004/053830 A1 (IMMERSION CORP [US]; GRANT
DANNY [CA]; EiD JEFFREY [US]; ENDO SHOICHY 24 June
2004 (2004-06-24)
B34 WO 2004/102527 A2 (VOICE SIGNAL TECHNOQLOGIES INC
[U3]; COREN JORDAN [US], ROTH DANIELLD 25
November 2004 {2004-11-25}
D5 US 2002/088874 A1 {ZIRUL JOCELYN [US] ET AL) 25 July
2002 (2002-07-25)
026 US 5787 796 A (VAN ROEKEL JAUKE [DE] ET ALY 16 June
1988 {1838-06-16}
D7 US 3 736 551 A (HIRSCH J) 20 May 19873 (1973-05-29}
2 INDEPENDENT CLAIM 1
2.1 The present application does not meet the criteria of Article 33(1) PCT, bs-

cause the subjact-matter of claim 1 is not new in the sense of Article 33(2)

PCT.

O 99/45531 A1 (MICROSOFT CORP [US]) 10 September
1995 (1999-09-10)

211 Document D1 discloges (the references in parentheses applying o this documenti):

yaten {(see Fig. 2Ay for generating

rm oreceipt oIl a v

G haptic

&

the sys

a microphone {see Fig. 2A, microphone 43);

Form PCTASAREY (Separate Sheel) (Sheet 1) (EPOD-April 2008

ot o by ererry e
ects Lo con

ooomMprising:
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WRITTEN OPINION OF THE international apg
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) POT/AUS2010/054867

cation No.

1 to be contacted

o

{see Fig. 3,

an actuator Ir commuunication witna the housin

a haptic effect
The input device 14 includas an indicator, such as a speaker,

added}; and

a processor ir communicati
actuator ({(see Fig. 24, computer 12

sive gpeech info ton from the micropho

{see Fig. 1 with
p. 8,1 16-20, "In the transmitter mode, the ranscaiver unit 62 receives audio signals, picked-
L (i e, detected) by a microphone 70 and amglified by the audio processor unit 84, for rans-

raisaion to the tase station 16 Note: from Fig. 1 itis furthermors clear that computer 121s

@l

linkad with base stafion 18, and is hence configured to receive audio signals from the base

speech information and determine a command
the speech information s Fig. 4, step 120, with p.

14, 1. 6-8, "At slep 120, the speech recognition mogule 98 & aluate,“-ﬁmputw,m instr

against the set of valid instructions "} ;

and the command

to causae the actuator to nutput a first

irst actuator

4, p 15, 112187 orth neting,
that other types of indications can be used in addition or in place of the audibie fonas de-

seribed above for the L] the Recognized Signal and the Not Recognized Signal. For exam-

pie, ach of these signals can initiate vis

lirdicators such as lights,

as fuzzers."; emphasis added};

arwise {sseFig. 4, step 12

1
z
8

e

4, step 122, "not recognized

ond actuater

generate a

signal"y config

AZIT (Bepaiale Sheen) (Steel 2} (EPC-April 2005)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY {SEPARATE SHEET)

niglional application Na,

POTUS2010/054087

A
ny

step in the sense of Adicle 33
ments B2 and D3 for the reasong that follow.

Alternativaly, the subject-matter of elaim 1 also does not involve an inventive
PCT with regard o a combination of docu-

221 Document D2 discloses (ihe references in parentneses applying 1o this document):

A system [or generati

rocoipt of a vo

e {0001}, "TH

feebs signals

nvention refates to veoice

racognition systems, and more particuiady 10 voice resognition systems which provide fsed-

back or unrecognized speech.™,
a microphone {seeFig. 1, misropnone

a hounsing configured to

system con

i
Ui
-
~

£

acted by a uszer (see F;q.4,the

smbodiments shown, i.e. wirgless communication device 210, ceflular telephone 212, person-

al digitai assistant 214, chijd's toy 2

contacted by a user);

ar

16 or galmtop computer 218 all comprise a housing to be

an {
may be incorporated in cellular te

be gensratend by the internal spaakes

and 543 );

S Processcr In COmmunici

actuator {sse Fig. 4, processor 200,

receive speech lnformacio

204, "receive 204 a speo

*h command ariginates in ¢

with the

pare the user's speech command

a speech ibrary [}

4=k ! N
T POV,

s P b degmya ot an
SRS Ot TS

command as spcken by a us

sgnize the speech

Ima

racognized and the command
" Accordingly, if 8 comparison between user's speech
one of the recognized commands 40 resuits in an geoustical score ove

{see [0043),

, "Ag stated above, feedback process 10

reonal digital assistant 52, or computer 54,
and if generic response 12 is an audible response, a

beep or some other form of sound ¢

{not shown) mneorporated into these davices (50, 52

phone and the
ccessor configured to:
ig. 4, slep
piicitly clear that the

speach input process utilising microphans 30);

and determina a comm

(see Fig. 4, siep 206, "com-

toa plua ity of recognized spesch commands availabie in

threshoid, voice recegnition systern 16 and feadback process 10 will consider user's speech

Farm PCTASAZST {Separaie Shaet) (Sheet 3) (EPO-Aprd 2005)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/054967

command 18 to be identical 1o the recagnized command being analyzed. This command will
then be considered recognized speech 22 for which the device into which vaice recognition
system 16 and feedback process 10 is incorporated into wili take the appropnate action...}) :

transmit the
0043], "[...] As siated above, if the de
asked by child user 20 is the question "What is your name?”, {oy 56 would respond by saying

W thie recognized speech 22

"Yogi" fhiough an intemat speaker (net shown). ") ;

enerate 200 a generic response and pravide it te the user if it
command is unrecognized speech”; also see [0029], "As
stated above, feedback process 10 may be incorporatad in cefuiar telephons 50, personal
digital assistant 52, or computer and i generic response 12 is an audibie response, &
baep or some other {orm of sound can be genarated by the intermal speakers (not shown) in-

corporated into thesa devices (50, 52 and 54} "y,

2.2.2 The subject-matier of claim 1 therefore diffars from this known system in that
tactils feedback is provided io the user by means of haptlic effects output by 8
haptic actuator, whereas in D2, audible signals. or allernatively, visual signals
are provided to the user indicaling whethar input speach has been recognized
or not. 1t s further noted that B2 also discloses that feedback can be in many
forms dapending on the type of device on which feedback process is operat-
ing (see D2, [0028]).

o
&)

The underlying technical problem may thus be regarded as how to adapt the

system of D2 such that it is less obtrusive, thus afiowing it to be usable alsa in
an anvironment whare audible and visual signals are not desirable (e.g.ina
cinemay).

2.2.4 Document D3 (sesthe passages cited in the search report) discloses hﬁw Ccus-
tomized haptic effects, provided by haptic actuators, can be used in g variety
of applications to convey information to users of handheld commumcaﬁion de-
vices. D3 teaches thal "in conirast with conventional audifory ring tones, the
aforementioned haptic effects (e g. . haptic ringers) are more desirable in an
gnvironment where extransous audifory signals are prohibited {e. g. , during a

meeting or a concert), and/or where it ig difficult to distinguish auditory signals

Form POTASAZET {

Serarzie Sheen) (Shaet 4} (EPD-Apdil 2005)
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{e. g. . inaloud enviranment such as an airport). The haptic ringers are aiso
more suitable in distracting situations such as driving, so that the user of a
hanchaid communication device can keep eyes ot the road without having to
ook at the device.” (ses D3, p. 8,1.331).

225 The skilled parson in the field of interaction design is perfectly aware of tactile
feadback schameas and kaows that the {actile communication channel is less
obtrusive and distracting than the visual and auditory channel, not least from
the teachings of document B3, She would therefers consider it a straightior-
ward measure o replace the auditory signals of D2 which implicitly or expilicit-
ly indicate to the user whether or notl g spaech command was correctiy recog-
nizad by corresponding tactile effacts. She would hence arrive at the subject:
matier of claim 1 hased on a combination of documents D2 and D3, bui with~
out the need of exercising inventive skill. The requireaments of Article 33(3)
PCT is therefore not met.

ro
a

INDEPENDENT CLAIM 10

The subjeci-matter of independent claim 18, directed towards a computer-im-
plemented method substantially corresponds to the subject-matter of indepen-
dent system claim 1. Hence, for the same reasons that have been given with
regard {o claim 1 (see ems 2.1 and 2.2 supra), claim 10 does also not mest
the requirements of novelty and/or inventive step {(Articies 33(2) and 33(3)
PCTY.

2.4 DEPENDENT CLAIMS
Dependent claims 2-2 and 11-18 do not appear {0 contain any additional fea-
tures which, in combination with the features of any claim o which they refer,
maet the requirements of the PCT in respact of novelty and/or inventive siep,
the reasons being as faliows:

241 Dependent elaim 2 and clalm 11, respactively, define a function o be execut-
ad that corresponds {o recegnizad spaech information, and, a third haptic ef-
act o be played upon completion of the funciion,
While D1 also discloses that a task is perfarmed upon recognition of a voice
inslruchion (see D1, Fig. 4, step 128), il remains sllent aboul playing a haplic effect
upon completion of the task.
The underlying tachnical problem may thus be regarded as how to provide
staius feedback about the progress of the performed funclion {o the user,

Forrn PCTASAZSET (Zepaiate Sheet) (Shost 5) (EFC-Aprii 2005)
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However, providing tactiie feedback to inclicate completion of a funation such
ag a downloading or uploading operation is known (ges dosurent DS, [0056]).

The skilled person in the field of interaction design would thus see it a straight-
forward maasure to provide a similar tactile indication of compleation of the per-
formed task also to the system of 1, whenever the nature of the task renders
such indication desirable. The features defined in claims 2 and 11, hence do
riot meet the requirements for inventive step {(Article 33(3) PCT).

o
=
T

Dependent claims 3, 4, 7, 12, 13 and 18 relate (o the nature of the individual
naptic effects. in particular, claims 3, 7, 12, and 16 suggest thai the first or
third haptic effects "emulate” the function that is performed in responise o rec-
ognizing a speech command. Claim 4, as far as it can be undersiood {see
item V-1 below), and claim 13 further specify the function o comprise act-
vating a turn signal indicator and the third haptic effect to comprisa a vibration
that traveis in the direction of ths impeading tum.

Haptic efiects that emulals expressions or behavicurs are known from docu-
ment B3 (see D3, p. 7, 1. 17-23y; indicaling directional information o a user by
means of & vibration that iravels in the respectiva direction is disclesed in doc-
umeni D7 (ses D7, Figs. 8 ang Swih col. 4, L 5-31).

The specified haptic effects therefore merely constiiute straightiorward known
possibilitias from which the skilled person would select, in accordance with cir-
cumstances, without the axarcise of inveritive skill, in order o solve the prob-
lem posed

243  Any combination of tactile, visual, and auditory indicators, such as suggested
by the features defined in claims 8, 8, 14 and 15 is also anticipated by docu-
ment 1 (see DY, p.15, L12-31, .1, other types of indications can be used in addition orin
place of the audible tores descrived above [..1). Claims &, 8, 14 and 18 are therefora
also not naw.

244 Claim § defines a systern according to claim 1, wherein the micropnone, ac-
tuator, and processor are disposad within the housing. In the system of B1, on
the contrary, the processar does not reside in the same housing as the micro-
phone and the actuator. Such minor variations of the system of D1, however,
e within the scope of normal adaptations and optimisations the skilled persen
iz able to implament as part of her routine work, without the need for inventive
skill, She would routinely implement such adaptations where circumstances
makea them desirable.

Form PUTASAZST (Separate Shesl) (Sheet 8) (EPO-April 200€)
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fe tem Vil

Certain defects in the international application

i Contrary fo the requirements of Rule 5.1(a){iiy PCT, the relevant background
art disclosed in the documenis D1-IT7 is not mentioned in tha description, nor
are these documents identified therein.

2 Independent elaims 1 and 10 are not in the two-part form in accordance with
Rute 8.3(b) PCT, which in the prasent casa would be appropriats, with those
featuras knowrn in combination from the prior art {see document 81} baing
placed in the preamble (Rule 8.3(b)(i} PCT) and with the remaining features
being included in the characterising part (Rule §.3(0)(i) PCT).

3 The jeatures of the claims are not provided with reference signs placad in
parenthesas (Rule 6.2{b) PCT}.

e ltem Vill
Certain observations on the international application

1 The application doas not meet the requirements of Article 8 PCT, because
claim 4 is not ciear for the foliowing reasons.

Claim 4 defines “the sysiem of clgim 3, wherein ha function comprises acti-
vating a twrn signal indicator and the third haptic effect comprises a vibration
that travels in the direction of the impending turm.”

The only embodiment disclosed in the description that describes a function to
comprise a "t signal indicator” gppears to relate 1o a device which may be
configured to control a vehicle, such as a wheelchair, in such an embodiment,
the deseription discloses that a plurality of actuators may cutput a vibration
that begins in the middle of the back of the wheelchair and moves {o the night.
"For example, the aciuators may be placed along a horizental line in the bagk
of the wheeichalr, such that the actuators are activated in succession. The us-
er may thus perceive the vibration moving 1o the right across their back and
therafore receive feedback indicating that the command was recognized” (see
description, ¢, 15,128 -p. 16, L. 3).

Accordingly, in view of the disclesed aciuator placement aleng a harizontal
line ins the back of the wheeichair, it seems that this embodiment does not
comprise an actuator in communication with a housing, the actuaior being
configured 1o ouipud @ haptic effect {0 the housing, as it is defined in indeper-
dent claim 1. Therefore, the combination of fealures defined by claim 4 in

Form PCTHS
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combination with claim 1, on which claim 4 depends, is not supporied by the
description, rendering the subject-matter defined by claim 4 unclear {Articie 8
PCT).
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Ceneral
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Amending claims
under
At 19 BPCT

Fiting a demand
for international
prafiminary
examination

Filing informal
comments

End of the
international
phase

Raiavant PCT
Rules and more
information

For all international applications filed on or after 01/01/2004 the competant
iSA will establish an ISR it s accompanied by the WO-ISA Unlike the
former wriiten apinion of the IPEA (Rule 88.2 PCT), the WC-ISA is nof
meant to be responded to, but to be taken inte consideration for further
procsdural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the 18R and the WO-1SA the
applicant may file amended claims under Art. 19 BCT directly with the
international Bureau of WIPO, The PCT reform of 2004 did not change
this procedure. For further information please see Rule 48 PCT as well as
form PCT/ISA 220 and the corresponding Notes to form PCT/ISA 220

In principle, the WO-1BA will be considerad as the written opinion of the
IPEA. This should, in many cases, make it unnacessary to file a demand for
international prefiminary examination. i the applicant nevertheless wishes
to file a demand this must be done before expiry of 3 months affer the
date of mailing of the {SR/WGC-134A or 22 months afier priority
date, whichever sxpires later (Rule S4bis PCT). Amendments under At
34 PCT can be filed with the |FEA as before, normally at the samse time as
filing the demand {Rule 66.1 (b} ACT).

if a demand for international preliminary examination is filed and no
comments/ amendments have bean raceived the WO-1SA will be transformed
by the IPEA into an IPRP (international Prefiminary Report on Patentability)
which would merely refiect the contarit of the WO-18A. The demand can st
be withdrawn {Art. 37 PCT).

After receipt of the ISRWO-18A the applicant may ke informal cormmanis
on the WO-SA directly with the International Bursau of WIPD. These
will be communicates 1o the designated Offices togather with the [PRP
{international Preliminary Report on Patentabiiity) at 3¢ months from the
priority date. Flease also refer {0 the next box.

At the end of the international phage the international Bureau of WiFC will
transform the WO-I18A or, if a demand was filed, the written opinion of the
{FEA inta the IPRF, which will then be transmitted together with possible
informal comments 10 the designatad Cifices. The 1PRE replaces the former
{PER (international prefiminary examination report}.

Rule 43 PCT, Fule 43bis FCT, Rule 44 PCT, Rule 44bis PCT, FRCT Newsleiter
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Pox No.t  Basis of the opinion

1. With regard to the language, this opinion has been estabiished on the basis of:
1 the imemational apphoation in the language in which it was fleg

{1 atranstation of the internations! agplication into . which is the language of 2 tansiation turnished for the
purposes of international search (Rules 12.3(3) and 23.1 (b))

3 This opinion has been established taking into account the rectificalion of an obvicus misiake authorized
by or notified i this Authority under Ruie 81 {Rule 43bis.1(a))

IS

3. With regard to any sucleotide andibor amino aCid sequence disciosed in he international application, this
opinicn has been estatfished on the basis of a seguence lsting filed or furnished:

&, {rmeans)
1 onpaper
{3 i electonic form
B. {time)
3 in the international apphication as filed
{1 wgether with the interational appiication in elestronic form
1 subsequently to tis Authorily for the purposes of search
4. 0 In agdition, in the case that more than one version or copy of a sequence listing has tesn filed o furished,
the required statements fhat the information in the subsequent or acditional copias is identical io that in the
application as fied or does not go beyond the application as filed, as appropriaie, were furnished.

5. Agdittonal commernts:

Box Ko. ¥ Hossoned statement under Bule 43542 1{a)1} with regard (o novelly, inventive step or
industrial sppicabiiity; cliations snd explangtions supporting such sistement

1. Statement
movelly (N} Yes: Claims 2478 11-15, 18
No: Claims 156,10, 14 15
imeantive step (S} Yes: Claims
No.  Claims 1-18
industrial applicability (14} Yas: Claims i1

NG Claims

re

. Citations and gxplanations

spe ssparate sheot

Form PCYASA/ 287 (Aped 2007}
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Box No. ViE Certain defects in the infernational appiication

The fpllowing defects in the form or contents of the international application have been noted:

see separale shest

Box do. Vil Cerlain oheervations on the international application

The {ollowing observations on the clarity of ihe claims, description, and drawings of on the question whather the
claims are fully supported by the descriplion, are made:

See seppiate shepd

Farm FCTASA 287 (Aped 2007}
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Beltsm¥

Reasoned siatement with regerd to noveity, inventive step or indusirial applica-
bility; cliations and sxplanstions supporiing such sistement

i

2141

Reference is made to the following documents:
o1 WO 599/45531 At (MICROSOFT CORP [US)]) 10 September
1599 {1999-09-10}

D2 U8 20027107695 At (ROTH DANIEL L [US] ET AL) 8 August
2002 {2002-08-08)

023 WO 2004/053830 At (IMMERSION CORP [US]; GRANT
DANNY [CA}; EID JEFFREY [US]; ENDO BHOICH! 24 June
2004 {2004-08-24)

D4 WO 2004/102527 A2 (VOICE SIGNAL TECHNOLOGIES INC
{US], COHEN JORDAN [US]; ROTH DANIEL L[} 25
Movember 2004 {2004-11-25}

35 US 2002/098874 A1 (ZIRUL JOCELYN [US] ET AL) 25 July
2002 (2002-07-25)

o8 U8 5767 736 A (VAN ROEKEL JAUKE [DE]ET AL} 16 June
1998 {(1998-06-186)

o7 US 3 736 551 A (HIRSCH J) 28 May 1973 (1873-05-29)

INDEPENDENT CLAIM 1

The present application does not mest the criteria of Article 33(1) PCT, be-
cause the subjsct-matter of ¢laim 1 is not new In the sense of Article 33(2)
PCT.

Documant B discioses {ihe references in parentheses applying 1o this documeni);

A system {gsesFig 2A) for generating haptic effects to con-
firm receipt of a voice command, the system comprising:

a microphone {(ses Fig. 2A, microphons 43);

Foun POTASAZRY (Separate Shaat) (Shaet 1) (EPO-Avrd 2008)
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a4 heusing configured to be contacted by a user (sseFig 3,

housing 81);

an sctuator in communication with the bousing, the actua-
tor configured to ocutpuh a haptic effeci to the housing
{see Fig. 1 with p. 4, §. 12-18, "The input device 14 includes an indicator, such as a speaker,

tignt o byzzer. §...", emphasis added); and

in communication with the micrephone and the
actuator {(see Fig. 2A, compuier 12), the processor configured to:

receive s

; ch information from the microphons (sseFig. 1 wih

o. 8,1 18-20, "In the ranswmitier mode, the franseeiver urit 82 receives audio signals, picked-
up {i. 2., datectad) by a micrgphang 70 and ampi
mission 1o the base station 18."; Note: from Fig. 11

30 by the audio pracessor unit 84, for trans-

tis furthermaore ciear that computer 12 is
iinked with Dase slation 16, and s bance configurad 1o receive audio signals frem the base
station) ;

recognize the speech information and determine a command
agsociated with the speech information (sesFig. 4, step 120, withp.
14, L. 8-8, "At step 120, the spesch recognition module 88 evaluates the input voire instruction
against the set of vaid instructions.”} ;

if the speech information ig recognized and the command
YES):

rtarnived {(see Fig. 4, step 120

i

generate a first actuator signal (see Fig. 4, step 124, recognized sig-

naly configured to cause the actuator to output a firsg
haptic eftfect; and transmiif the first actuaior sigrnal to

{ses Fig. 4, siep 124, with p. 15, 1 12-18, "At this point, it is worth noting,
that other types of indications can be used in addition or in place of the audivle fones de-
seribed above far the L] the Recognized Signal and he Not Racognized Signal. For exam-
ple, each of these signals can initiate visual indicalors such as lights, of jactie indicators sugh
as puzzers . emphasis added);

otherwise (sae Fig. 4, stap 120 = NOj:

generalte a second actuator signal (seeFig. 4, stap 122, "ot recognized

nfigured to cause bthe actuator to cutput a second

ptic affect; and transmit the second actuator signal to
the actuator {sse Fig. 4, step 122 with p. 15,1 12.18), .

Formn PCTASAET (Separate Sheet) (Sheat 2) (ERO-April 2005)
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DD Alternalively, the sublect-matier of claim 1 also dogs nol involve an inventive
step in the sense of Article 33 (3} PCT with regard 10 g combingtion of docu-
menis B2 and B3 for the reasons that follow.

224 Document B2 discloses (the references in parentheses appiying 16 this documant).

A systemn for generalting

recelipt of a voi command {gee [0001], "This invention relates to voice
recognition systems, and maore particulanly 10 volce recognition systems which provide feed-

hack for unrecognized speach.”), the system comprisings:
a microphone {sse Fig. 1, microphone 30} ;

a housing configured to be contacted by a usex (segFig 4, the
embodiments shown, Le. wirgless communication device 210, celiular telephione 212, persan-
al gighal assistant 214, chid's toy 218 or paimtop computer 218 all comprise a houging to be

contacied by & user);

an s0tuator e

P 1 'k s e T B
vt R-ERe--Bewssrrg, the actus-

e

tor configured to outpuh s~kapeic-eifest-te
an audible signal (see Fg. 1 with {0029}, "As stated above, feedback procass 10
may be incorporated in cetiutar talephone 80, personal digital assistant 52, or computar 54,

and If generic response 12 is an audible respense, a beep or some other form of sound can

o

P P 3
e S ACN R At AN gL o 2]

be generated by the internal speakers {not shown) incorperated inte theses devices (80, 52
and 54)."); and

a procesgor in communication with the microphone and the
actuator {sse Fig. 4, processor 200), the processor configured to:

aceive speech information from Lthe wmicrophone (see Fig 4, step
204, “receive 204 a speech command 28 spoken by a user®; Note: i is implicilly clear that the
speech commmand originaas in a speech input proceass utilising micraghone 30},

recognize the specch information and determine a command

weiated with the speech information (see Fg. 4, step 206, "oom-
pare the user's speech command 1o & plurality of recognized speech commands avaiianie in
a speech ibrary .0 35

is recognized and the command
043}, " Accordingly, if a comparison befweaen user's spasch
command 18 and one of the recognized commands 40 resulls in an acoustical score over this

-
51
3
1
-+
W
it
=
£
0]
[+3
w
@

w3

threshald, voive weognition system 16 and feedback process 10 will consider user's spsech

Form PCTASAIET (Sepsrats Sheet) (Sheet 3) (EPO-Apri 2105}
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command 18 {0 e identical to the recognized command being analyzed. Thig eommand will
ther be conaidered recognized spasch 22 for which the davies into which voice recognition
system 18 and feedback process 10 is incorporated into will take the appropriate action.[...j") :

)

generate a first oubtput configured to cause the actuator

Lo output a firsi hapibie-effeet audible signal; and

transmit the first achuator signzl te the actuator {(ges
{00433, '[...} As siated shove, if the device is a child's toy 86 and the recognized speach 22
asked by chitd user 20 is the question "What s your nama?, oy 58 would respond by saying

"Yogi" through an interal speaker (not showny, 7);
ctherwise:

genarate a second actuator signal configured to causce the

and transmit tha second actuator signal to the actuabtor

actuator to ocutput a second audible eff

{see Fig. 4, step 208, "[...} and generate 208 a generic response and provide it to the user if it
is determined that the user's speech command is unrecognized apeech’; aiso see {0028), "As
stated above, feedback protess 10 may De inoorporated in cellidar teleghone 50, personal
digita! gssisiant 52, or computer &4, and if generic response 12 is an audible response, a
beep of some other form of sound can be generaied by the internal spaakers {not showny) in-
corporated info these devices (B0, 52 and 54373,

227 The subject-matter of claim 1 therefore differs from this known system in that
taciile feedback is providad to the user by maans of haptic effects cutput by a
haptic actuater, whereas in B2, audible signals, or alternatively, visual signals
are provided to the user indicating whether input speech has been recognized
or not. # is further noted that B2 also discloses that feedback can be in many
forms depending on the type of device on which feedback process is operat-
ing (ses B2, [0028]).

223 The underlying technical problem may thus be regarded as how to adapt the
system of D2 such that it is less oblrusive, thus allowing it 1o he usable also in
an envirgnment where audible and visual signals are not desirgble {e.g.ina
cinema).

224 Document B3 (see the passages cied in the search report) discloses how cus-
jomized haptic effects, provided by haptic actuators, can be used in a variety
of applications to convay information 1o users of handheld commurication de-
vices. D3 teaches that "in contrast with conventional auditory ring lones, the
aforementioned haptic effects (e g. . haptic ringers) are more desirable in an
ervironment where extraneous auditory signals are prohibiied (8. g. . dwring a
meeting or & concert), and/or where it is difficull to distinguish auditory signals

Form PGTASA/ZET (Saparate Shew)] (Sheet 4) (EPC-Apri 2005}
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241

{&. g. , in aloud environment such as an airport). The haptic ringers are also
more suitable in distracting situations such as driving, so that the user of a
handheld communication device can kesp eyss on the road without having to
wok af the device." (see DS, p. 6,1, 311}

Tha skilled person in the field of interaction design s perfecily aware of {actile
fsadback schemes and knows thal the {actile communication channel is less
obtrusive and distracting than the visual and auditory channeal, not least from
the teachings of document D3, She would therafore consider it a straightfor-
ward measure o replace the auditory signals of D2 which implicitly or explicit-
ly indicals {o the user whether or not a speech command was corractly recog-
rized by corresponding {actile effects. Sha would hence arrive at the subject
matter of claim 1 based on a combination of documents DR and D3, bul with-
out the need of exercising nventive skill. The requirements of Article 33(3)
PCT is therafore not metl.

INDEPENDENT CLAIM 10

The subject-matier of independent clalm 16, directed towards a computer-im-
plemantad method substantially corresponds o the subject-matier of indepen-
dert system claim 1. Hence, for the same reasons that have besn given with
regard to claim 1 (see termns 2.1 and 2.2 suprg), claim 10 does also not mest
the requiremants of novalty andior inventive step {Articles 33(2} and 33(8)
PCTH.

DEPENDENT CLAIMS

Dependent claims 2-8 and 11-18 do not appear (0 contain any additional fea-
wires which, in combination with the featurss of any claim 1o which they refer,
meet the reguirements of the POT in respect of novelly andfor inventive siep,
the reasons being as foliows:

Dependant claim 2 and clalm 14, respactively, define a function 1o be execut-
ad that comresponds 1o recognized speech information. and, a third haptic ef-
fect to be played upon completion of the funclion.

While D1 also discioses that a task is performed upon recognition of 8 voice
instruciion (ses D1, Fig. 4, step 128), it remains silent about playing 8 haptc effect
upon complation of the task.

The undetlying technical problem may thus be regarded as how to provide
status feedback about the progress of the performead function fo the user.
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2.4.4

However, providing tactife feedback o indicale completion of a function such
as a downloading or uploading operation is known (see document BE, (00581},

The skilied person in the fisld of interaction design would thus see it a straight-
forward measure {0 provide g similar tactile indication of compietion of the par-
formed task also to the system of D1, whenever the nalure of the task renders
such indication desirable. The features defined in claims 2 and 11, hence do
not mest the requirementis for inventive step (Ardichs 33(3) PCT}.

Dapendent olaims 3, 4, 7, 12, 13 and 18 reiate (o the nature of the individual
haptic effects. in particular, claims 3, 7, 12, and 18 sugges! that the first or
third haptic effects "emulate” the function that is perfarmed in rasponss {0 rac-
ognizing a spegech command. Claim 4, as far as it can be understond (see
itam V-1 balow), and claim 13 further specify the funclion o comprise acti-
vating a turn signal indicator and the third haptic effact 1o comprise a vibration
that fravels in the direction of the impeding turn.

Haptic effects that emulate expressions or bahaviours are known from docu-
mert B3 (see 83, p. 7, 1. 17-23); indicating directional information o a user by
means of a vibration that travels in the respective direction is disclosed in doc-
ument D7 (ses 07, Figs. 8 and 8 with cot. 4,1, 5-31).

The specified haptic efects therefore merely constitule straightforward known
possibifties from which the skilled person would select, in accordance with cir-
cumstances, without the exercise of inventive skill, in order to solve the prob-
tem posed.

Any combination of tactile, visual, and auditory indicators, such as suggested
by the features defined in clalms 5, 8, 14 and 18 is also anticipated by docu-
ment B (see D1, p. 15, 11231, 1.1, other typas of indications can be used_inadgition erin
piage of the audible ores descdbed above {19, Claims 5, 8, 14 and 15 are therefore
alss not new.

Claim 8 defines a system according to claim 1, wherein the microphone, ac-
tuator, and processtr are disposed within the housing. In the system of 81, on
the contrary, the processor does not reside in the same housing as the micro-
phona and the actuator. Such minor varigtions of the systam of 1, however,
fie within the scope of normal adaptations and optimisations the skilled person
is able to implement as part of her routine work, without the need for inventive
skill. She would routinely implement such adaptations where circumstances
make them desirable.
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Beltem Vi

Ceriain delacts in the international application

1

Cortrary {0 the requiremants of Rule 5.1{aj{ii} PCT, the relevant background
art disclosed in the documents D-D7 is not mantioned in the description, nor
are these documents ideniified thersin,

independent claims 1 and 18 are not in the two-part form in accordance with
Rule 8.3{b) PCT, which in the present case would be appropriate, with those
features known in combination from the prior art {(see document D1) being
placed in the preambie (Rule §.3(b){) PCT) and with the remaining fsatures
being included in the charactersing part {(Fule 8.3 PCT).

The featuras of the claims are not provided with reference signs placed in
parentheses {Rule §.2(b} PCT),

Cerlain observations on the internationsal application

1

The application does not meet the requirements of Article 8 PCT, because
glaim 4 is not clear for the {ollowing reasens.

Claim 4 defineg "the system of claim 3, wharein the function comgprises acti-
vating & turn signal indicator and the third haptic effect comprises a vibration
that travets in the direclion of the impending turn.”

The only embodiment disclosed in the description that describes a function to
comgise a "airn signal indicater” appesrs to relate to a device which may be
configured to control a vehicle, such as a whesichair. In such an embodiment,
the description discloses that a plurality of actuaiors may output a vibration
that begins in the middle of the back of the wheelchalr and moves 1o the nght.
“For example, tha gclualors o {aced along a horizental line in the

er may thus perceive the vibration moving to the right across their back and
therefore raceive feadback indicating that the command was recognized” (see
desgription, p. 15,128 -p. 18,1 31

Aceordingly, in view of the disclosed aciuatar placerent along a horizontal
ling in the back of the wheelchair, it seems that this embodiment does not
comprise an acluator in communication with 8 housing, the acluator heing
configured to cutput a haptic effect o the housing, as i is defined in indepen-
dent claim 1. Therslore, the combination of fealures defined by claim 4 in

Foren PCTASA237 (Separaie Shot) (Sheet 7 {EPO-Aprt 2005}
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combination with claim 1, on which claim 4 depends, is not supported by the
descrigtion, rendering the subject-matier defined by claim 4 unclear (Arficle 8
PCT).
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APPARATUS AND METHOD FOR PROVIDING
SPEECH INPUT TO A SPEECH RECOGNITION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to speech
recognition systems. More particularly, the present
invention 1is an apparatus and method for providing
speech input into a speech recognition system.

Various input devices have been used in the
past for interacting with a computer system. These
devices include a keyboard, a mouse, a joystick, all of
which require the user to manipulate a physical device
in order to perform functions on a computer.

Recently, computers have Dbeen designed to
recognize and respond to a user's spoken words. In such
a system, the computer is equipped with a microphone to
which the user speaks. Input speech from the user is
analyzed to detect various commands upon which the
computer takes subsequent action. This type of
interface, in theory, allows hands-free communication
with the computer, which can be more efficient and/or
user-friendly for some applications.

However, problems are associated with
providing spoken instructions to a computer that are not
present with other interactive devices, such as a mouse
or a keyboard. One of the more significant problems is
that the computer should respond only to the wuser
operating the system and not attempt to interpret other
spoken words 1in a surrounding environment. For
instance, it is not desirable for the computer to try to

interpret other conversations, music, etc., which may be
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2
present when the user is not giving instructions to the

computer.

Prior art systems and technigues have
addressed this problem by requiring the user to use one
of the above-mentioned physical interactive devices in
cooperation with prompts provided on a visual display
screen when voice instructions are given. For instance,
the user may be required to depress keys or buttons on
the keyboard or mouse to signify to the computer that
instructions will be provided. Alternatively, the mouse
can be used to position a cursor in a selected area of
the screen to signify to the system that voice commands
will be provided. However, each of the foregoeing
techniques requires the user to be present at the
computer in order to operate the keyboard or mouse when
voice commands are given. This requirement limits the
user's mobility, and thus inhibits wide spread use of
speech recognition systems.

SUMMARY OF THE INVENTION

An apparatus and a method for providing input
speech into a computer having a speech recognition
system and an input device remote from the computer.
The input device includes a microphone, an indicator and
a user operated switch. To provide input speech, the
user operates the user operated switch wherein an
activation signal is transmitted from the input device
to the computer. A speech recognition ready signal is
then transmitted from the computer to the input device
when the speech recognition system is operable to
receive input speech. The indicator is actuated upon
receipt of the speech recognition ready signal.

In one embodiment, the input device 1is a
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3
telephone such as-a cordless telephone, conventional

telephone or a cellular telephone. The user operated
switch can be a keyboard of the telephone or a separate
switch remote from the keyboard. A light, a speaker or
a buzzer can be used to transmit the speech recognition
ready‘signal to the user.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of a
first embodiment of the present invention.

FIGS. 22 and 2B are a block diagram of an
exemplary environment for implementing the present
invention.

FIG. 3 is a front elevational view of a
handset.

FIG. 4 is a flow diagram illustrating
operation of the present invention.

FIG. 5 is a schematic representation of a
second embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 schematically illustrates an apparatus
10 in accordance with a first embodiment of the present
invention. Generally, the apparatus 10 includes a
computer 12 programmed to carry out voice recognition
based on voice data produced from sound spoken by a user
through an input device 14. In the embodiment
illustrated, the input device 14 comprises a cordless
telephone having a base station 16 and a portable
handset 1é that is operable with the base station 16 in
a limited distance or area therefrom. In other words,
the handset 18 allows the user to be remote from the
computer 12, yet allows the user to remain in contact

with the computer 12 through the base station 16 and a
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suitable communication 1link, such as a RF 1link,

established between the base station 16 and the handset
18. As used herein, "remote" from the computer shall
mean that the user can maintain communication with
computer 12 at a position away from the actual site of
the computer 12 where typical interactive devices such
as a keyboard, a monitor and a speaker are provided and
are directly (electrically) connected to the computer
12. In general, the input device 14 allows the user to
signal to the computer 12 when input speech is going to
be provided while the user is located at a position
remote from the computer 12. The input device 14
includes an indicator, such as a speaker, light or
buzzer, which, when operated by the computer 12,
provides feedback to the user that the computer 12 is
now ready to receive input speech.

FIGS. 2A and 2B and the related discussion
are intended to provide a brief, general description of
a suitable computing environment in which the invention
may be implemented. Although not reguired, the
invention will be described, at least in part, in the
general context of computer-executable instructions,
such as program modules, being executed by a personal
computer. Generally, program modules include routine
programs, objects, components, data structures, etc.
that perform particular tasks or implement particular
abstract data types. Moreover, those skilled in the art
will appreciate that the invention can be practiced with
other computer system configurations, including hand-
held devices, multiprocessor systems, microprocessor-
based or programmable consumer electronics, network PCs,

minicomputers, mainframe computers, and the like. The
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invention can also be practiced in distributed computing

environments where tasks are performed by remote
processing devices that are linked through a
communications network. In a distributed computing
environment, program modules can be located in both
local and remote memory storage devices.

With reference to FIG. 2A, an exemplary
system for implementing the invention includes a general
purpose computing device in the form of a conventional
personal computer 12, including a processing unit 21,
a system memory 22, and a system bus 23 that couples
various system components including the system memory 22
to the processing unit 21. The system bus 23 can be any
of several types of bus structures including a memory
bus or memory controller, a peripheral bus, and a local
bus using any of a variety of bus architectures. The
system memory 22 includes read only memory (ROM) 24 and
random access memory (RAM) 25. A basic input/output
(BIOS) 26, containing the basic routine that helps to
transfer information between elements within the
personal computer 12, such as during start-up, is stored
in the ROM 24. The personal computer 12 further
includes a hard disk drive 27 for reading from and
writing to a hard disk (not shown), a magnetic disk
drive 28 for reading from or writing to a removable
magnetic disk 29, and an optical disk drive 30 for
reading from or writing to a removable optical disk 31
such as a CD ROM or other optical media. The hard disk
drive 27, the magnetic disk drive 28, and the optical
disk drive 30 are connected to the system bus 23 by a
hard disk drive interface 32, a magnetic disk drive

interface 33, and an optical disk drive interface 34,
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6
respectively. The drives and the associated computer-

readable media provide nonvolatile storage of computer
readable instructions, data structures, program modules
and other data for the personal computer 12.

Although the exemplary environment described
herein employs the hard disk, the removable magnetic
disk 29 and the removable optical disk 31, it should be
appreciated by those skilled in the art that other types
of computer readable media which can store data that is
accessible by a computer, such as magnetic cassettes,
flash memory cards, digital video disks, Bernoulli
cartridges, random access memories (RAMs), read only
memory (ROM), and the like, can also be used in the
exemplary operating environment.

A number of program modules may be stored on
the hard disk, magnetic disk 29, optical disk 31, ROM 24
or RAM 25, including an operating system 35, one or more
application programs 36, other program modules 37, and
program data 38. A user may enter commands and
information into the personal computer 12 through
devices such as a keyboard 40, a pointing device 42 and
a microphone 43 located at the site of the personal
computer 12, as well as through the input device 14
(FIG. 2BR), discussed in detail below, which allows the
user to input speech from a location remote from the
computer 12. Other input devices (not shown) can
include a joystick, game pad, satellite dish, scanner,
or the like. These and other input devices are often
connected to the processing unit 21 through a serial
port interface 46 that is coupled to the system bus 23,
but can be connected by other interfaces, such as a

sound card, a parallel port, a game port or a universal
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serial bus (USB). A monitor 47 or other type of display

device is also connected to the system bus 23 via an
interface, such as a video adapter 48. In addition to
the monitor 47, personal computers can typically include
other peripheral output devices, such as a speakexr 45
and printers (not shown) .

The personal computer 12 can operate in a
networked environment using logic connections to one or
more remote computers, such as a remote computer 49.
The remote computer 49 may be another personal computer,
a server, a router, a network PC, a peer device or other
network node, and typically includes many or all of the
elements described above relative to the personal
computer 12, although only a memory storage device- 50
has been illustrated in FIG. 1. The logic connections
depicted in FIG. 1 include a local area network (LAN) 51
and a wide area network (WAN) 52. Such networking
environments are commonplace in offices, enterprise-wide
computer network intranets and the Internet.

When used in a LAN networking environment,
the personal computer 12 1is connected to the LAN 51
through a network interface or adapter 53. When used in
a WAN networking environment, the personal computer 12
typically includes a modem 54 or other means for
establishing communications over the WAN 52, such as the
Internet. The modem 54, which can be internal or
external, is connected to the system bus 23 via the
serial port interface 46. In a network environment,
program modules depicted relative to the personal
computer 12, or portions thereof, may be stored in the
remote memory storage devices. It will be appreciated

that the network connections shown are exemplary and
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other means of establishing a communications link

between the computers may be used.

FIG. 2B is a simplified illustration of the
cordless telephone 14 comprising the base station 16 and
the handset 18. The handset 18 receives and transmits
RF sighals via an antenna 60. The antenna 60 is coupled
to a duplex radio transceiver unit 62 which is capable
of operation in a receiver mode and in a transmitter
mode. In the receiver mode, the transceiver unit 62
applies received and demodulated audio signals to an
audio processor unit 64 for amplification and ultimate
reproduction in a speaker 66. Also in the receiver
mode, the transceiver uﬁit 62 also provides digital data
to the "receive data" (i.e., RXdata) terminal of a
controller 68, for instance, a HCO5 microcontroller sold
by Motorola, Inc. of Schaumburg, Illinois. In the
transmitter mode, the transceiver unit 62 receives audio
signals, picked-up (i.e., detected) by a microphone 70
and amplified by the audio processor unit 64, for
transmission to the base station 16. Also in the
transmitter mode, the transceiver unit 62 receives
“transmit data" (i.e., TXdata) from the controller 68,
for transmission to the base station 16. The controller
68 is coupled to a keyboard panel 74 for receiving
keystroke commands from the user through a plurality of
buttons or keys. In the embodiment illustrated, a
separate speech recognition switch 72 is also connected
to the controller 68. The speech recognition switch 72
is operated when voice instructions are going to be
provided as discussed below. The controller 68 also has
two output lines A and B for controlling the transceiver

unit 62 to operate on a RF communications channel A or
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on a RF communications channel B. A power supply and

charging unit 76 supplies operating power to the
circuitry of the handset 18.

FIG. 3 is a front elevational view of an
exemplary embodiment of the bhandset 18. In the
embodiment illustrated, the speech recognition switch 72
is located on a side of a housing 81, which allows
operation of the switch 72 with the index finger or
thumb of the user.

Referring back to FIG. 2B, the base station
16 receives and transmits RF signals via an antenna 82.

The antenna 82 is coupled to a duplex radio transceiver
unit 84 which is capable of operation in a receiver mode
and in a transmitter mode. In the receiver mode, ‘the
transceiver unit 84 applies received and demodulated
audio signals to an audic processor unit 86 for
amplification and coupling to a telephone network 85, or
to the personal computer 12 via a telephone/computer
interface unit and controller 87. The
telephone/computer interface unit and controller 87 is
connected to the telephone network via two terminals
traditionally known as tip (T) and ring (R). The
telephone/computer interface unit and controller 87 is
connected to the system bus 23 (FIG. 2A) with a suitable
interface unit, not shown, communicating with suitable
protocols. In one embodiment, the interface unit and
protocol are in accordance with the USB standard. The
USB standard has particular attributes such as increased
pandwidth over prior serial communication links, which
allows more voice data to be provided to the computer 12
from the input device 14. In addition, the USB standard

can allow simultaneous connection of the base station 16
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with the telephone network 85 and the personal computer

12, if desired.

In the receiver mode, transceiver unit 84
also provides digital data to the "receive data" (i.e.,
RXdata) terminal of a controller 89. The controller 89
has a control terminal C by which the telephone/computer
interface unit and controller 87 can be controlled to
establish communication over the telephone network 85 or
the personal computer 12. Suitable microcontrollers for
blocks 87 and 89 include the Z8 integrated digital
signal processor microcontroller sold by Zilog Inc. of
Campbell California and the HCO05 microcontroller sold by
Motorola, Inc., respectively. In the transmitter mode,
the transceiver unit 84 receives signals, conveyed by
the telephone network 85, or the personal computer 12
via the telephone/computer interface unit and
controller 87 and amplified by the audio processor unit
86, for transmission to the handset 18. Also in
transmitter mode, the transceiver unit 84 receives
"tyransmit data" (i.e., TXdata) from the controller 89,
for transmission to handset 18. The transceiver unit 84
is coupled to a switch 90 via two input lines A and B,
which control the transceiver unit 84 to operate on RF
communications channel A or on RF communications channel
B. A power supply 94 provides operating power to the
circuitry of the base station 16.

Referring back to FIG. 1, the computer 12
generally includes (or can be equipped with) the program
module 37, a speech recognition module 98 and suitable
drivers (hardware and software) 96 for the input device
14 to communicate with the program module 37 and the

speech recognition module 98. The program module 37 can
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be any number of applications which are to be performed

using voice instructions. For example, the program
module 37 can be an answering machine residing in the
computer 12 wherein operation such as playback of
messages, record new messages and transferring messages
can be accomplished through voice instructions. In
another application, the program module 37 could be a
dictation system where commands as well as dictation are

provided through speech input. It should be noted that

the present invention is not limited to applications

performed with a general purpose computer such as the
computer 12, but can also be used with other consumer
and office electronic devices such as remote machine
controllers, TVs, etc. Likewise, the input device 14
need not be a telephone having an associated keyboard
panel, but can simply be a handheld voice input device
without the capability of operating as telephone.

FIG. 4 is a flow diagram illustrating
operation of the apparatus 10. Operation begins at step
102 whereat the user operates the speech recognition
switch 72 to indicate to the computer 12 that voice
instructions are going to be provided. Generally, an
"Activation Signal® is then transmitted from the input
device 14 to the computer 12 at step 104. The
Activation Signal can be an analog or digital signal
that is audible or inaudible. In the embodiment
illustrated, the Activation Signal originates at the
handset 18 and is transmitted to the base station 16.
The base station 16 then transmits the Activation Signal
to the program module 37 through the drivers 96 to
indicate that the user wants to input voice

instructions. In one embodiment, the base station 16
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also generates and transmits a "Computer Waiting Signal"”

to the handset 18 at step 106 which is communicated to
the user. In the embodiment described, the Computer
Waiting Signal initiates an audible tone indicating to
the user that the input device 14 is attempting to
establish a connection to the computer 12. For example,
the computer 12 may be in a "sleep” mode where selected
components such as the hard disk drive 27 have been
turned off in order to conserve power. In such a case,
the Computer Waiting Signal can be transmitted to the
user until the computer 12 has become fully operational.

If at step 108, the input device 14 is unable
to communicate with the computer 12 and, in particular,
the program module 37 and speech recognition module 98,
a "Computer Error Signal" is generated at step 110. For
instance, the Computer Error Signal can be generated
after a preselected time interval if the computer 12
does not respond. In the embodiment illustrated, the
base station 16 generates the Computer Error Signal and
transmits it to the handset 18. The Computer Error
Signal initiates an audible tone to indicate to the user
that the computer 12 is not responding.

If the computer 12 1s on and the program
module 37 is running a program such as an answering
machine where voice messages are being played to the
user, upon receipt of the Activation Signal provided by
the input device 14, the program module 37 suspends
current operations, such as playing a recorded message,
and prepares the speech recognition module 98 for
receipt of subsequent voice instructions at step 112.
Preparation of the speech recognition module 98 can

include providing a set of allowable voice instructions
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based upon the current status of the program. The set

of allowable voice instructions can be one valid
instruction that the program module 37 expects to
receive from the user, or one of a number of valid
instructions that the program module 37 expects to
receive from the user.

After preparation of the speech recognition
module 98 at step 112, the program module 37 provides a
"Speech Recognition Ready Signal"” at step 114 through
the input device 14 to the user indicating that the
system and, in particular, the speech recognition module
98, are ready to accept volce instructions from the
user. In the embodiment illustrated, the Speech
Recognition Ready Signal is transmitted from the base
station 16 to the handset 18 whereat the Speech
Recognition Ready Signal is used to initiate an audible
tone recognizable by the user.

The user then enters a voice instruction at
step 116. Program flow then continues to step 118 where
end event detection is provided. End event detection,
or detection of the end of the voice instruction
provided at step 116, can be performed using any one of
a number of techniques. For instance, release oY
deactivation of the speech recognition switch 72 is
monitored by deactivation of the Activation Signal.
Likewise, transmission of another signal corresponding
to release of the speech recognition switch 72 can be
used to indicate that the voice instructions have been
completed. Alternatively, silence can be used as a
signal that voice instructions are completed. 1In one
embodiment, silence is presumed when the power level of

the signal from the input device 14 has decreased below
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a selected level. In yet another embodiment,

reactivation of the speech recognition switch 72, and
subsequent retransmission of the Activation Signal can
be used to signify that voice instructions have been
completed.

At step 120, the speech recognition module 98
evaluates the input voice instruction against the set of
valid instructions. If the voice instruction received
from the user does not correspond with any of the
expected instructions in the set of valid instructions,
program flow continues to step 122 whereat a "Not
Recognized Signal"™ is transmitted to the user indicating
that the voice instruction received was not recognized.

In the embodiment illustrated, the Not Recognized
Signal is generated as a tone and transmitted through
the speaker 66 of the handset 18 to the user. System
operation can then return to control of the program
module 37, where, for example, if prior to step 102 the
program was playing a message, the message can be
continued toc be played. If desired, system operation
could alternatively return to step 114 so that another
voice instruction can be provided by the user.

If at step 120, the speech recognition module
98 does determine that the received voice instruction
corresponds to one of the set of valid voice
instructions, the system generates a "Recognized Signal”
that is transmitted to the user through the input device
14 at step 124. In the embodiment illustrated, the base
station 16 transmits the Recognized Signal to the
handset 18 whereat the Recognition Signal is used to
initiate an audible tone provided to the user. System

operation is then transferred to the program module 37
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at step 126 where instructions are provided to

components of the computer 12 necessary to complete the
task in accordance with the voice instructions received.
For example, the computer 12 may open, close or transfer
files requested by the user. In another application,
the piogram module 37 may begin recording a message from
the user, or play a selected message to the user. At
the completion of the task, the system awaits
reactivation of the speech recognition switch 72 at step
102 indicating that another voice instruction is to be
provided by the user.

At this point, it is worth noting, that other
types of indications can be used in addition or in place
of the audible tones described above for the Activation
Signal, the Speech Recognition Ready Signal, the
Computer Error Signal, the Recognized Signal and the Not
Recognized Signal. For example, each of these signals
can initiate visual indicators such as lights, or
tactile indicators such as buzzers. Likewise, a
display, such as a liquid crystal display (LCD) can be
provided on the input device 14 to display icons or text
corresponding to each of the signals. Furthermore,
audio message signals, such as "please wait" for the
Computer Waiting Signal, "the computer 1is not
responding” for the Computer Error Signal, "speech
recognition ready" for the Speech Recognition Ready
Signal, '"speech input not recognized" for the Not
Recognized Signal, or repeating the recognized
instruction for the Recognized Signal, can be used in
place of or in addition to the indicators described
above.

Tt is to be understood that other telephones
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can be used in addition, or in place of, the cordless

telephone 14 illustrated in FIGS. 1, 2A and 2B. FIG. 5
illustrates a second embodiment where a cellular
telephone or a conventional phone 130, such as a pay
phone, comprises the input device 14. In this
embodiment, the telephqne 130 communicates with the
computer 12 remotely through the telephone network 85.

In one embodiment, the telephone 130 includes the
speech recognition switch 72 separate from the
associated keyboard in a manner similar to the handset
18 of the first embodiment. Alternatively, one or a
number of keys can be depressed on the keyboard
associated with the telephone 130 in place of the
separate speech recognition switch 72. Operation of the
embodiment of FIG. 5 is in accordance with the flow
diagram illustrated in FIG. 4. Transmission of the
Activation Signal from the telephone 130 to the computer
12 can be an analog or digital signal that is audible or
inaudible. Likewise, transmission of the Speech
Recognition Ready Signal, the Computer Error Signal, the
Recognized Signal and the Not Recognized Signal,
although originating from the computer 12 can be an
analog or digital signal that is audible or inaudible.

If the signals are inaudible, suitable circuitry is
provided in the telephone 130 to generate audible tones,
or activate other indicating devices such as lights,
buzzers, etc. on the telephone 130.

Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from

the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. An apparatus for providing speech input into
a computer having a speech recognition system, the
apparatus comprising:
an input device positionable remote from the
computer, the input device including:
a microphone;
an indicator;
a user operated switch; and
a transceiver operably coupled to the
microphone, the indicator and the
user operated switch, the
transceiver transmitting an
activation signal from the input
device to the computer  upon
operation of the wuser operated
switch, and receiving a speech
recognition ready signal from the
speech recognition system to the
input device when the speech
recognition system is operable to
receive input speech, wherein the
indicator is actuated upon receipt
of the speech recognition ready

signal.

2. The apparatus of claim 1 wherein the

transceiver receives a recognized signal from the
computer to the input device if input speech is
recognized, and receives a not recognized signal from
the computer to the input device if the input speech is

not recognized, the indicator being actuated as a
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function of receipt of the recognized signal and the not

recognized signal.

3. The apparatus of claim 1 wherein the input
device checks the operational status of the speech
recoghition system and actuates the indicator if the

speech recognition system is not operational.

4. The apparatus of claim 1 wherein the’ input
device comprises a telephone having a keyboard for
initiating a call to a second telephone through a

telephone network.

5. The apparatus of claim 4 wherein the keyboard

includes the user operated switch.

6. The apparatus of claim 4 wherein the keyboard

is remote from the user operated switch.

7. The apparatus of claim 4 wherein the telephone

comprises a cellular phone.

8. The apparétus of claim 4 wherein the telephone
comprises a base station connectable to the computer and
a handset operable with the base station within a
limited distance of the base station, the handset

including the microphone and the indicator.

9. The apparatus of claim 1 wherein the indicator

comprises a speaker.

10. The apparatus of claim 1 wherein the indicator
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comprises a light.

11. A method for providing input into a speech
recognition system, the method comprising the steps of:
providing an input device remote from the
speech recognition system, the input
device including a microphone, an
indicator and a user operated switch;
transmitting an activation signal from the
input device to the speech recognition
system upon operation of the wuser
operated switch;
transmitting a speech recognition ready
signal from the speech recognition
system to the input device when the
speech recognition system is operable to
receive input speech; and
operating the indicator upon receipt of the
speech recognition ready signal to
indicate to a user that the speech
recognition system is operable to

receive input speech.

12. The method of claim 11 and further comprising
the steps of:
transmitting input speech from the input
device to the speech recognition system
after activation of the indicator;
analyzing the input speech;
transmitting a recognized signal from the
speech recognition system to the input

device if  the input speech  was
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recognized, or transmitting a not

recognized signal from the speech
recognition system to the input device
if the input speech was not recognized;
and

operating the indicator as a function of
receipt of the recognized signal or the

not recognized signal.

13. The method of claim 12 and further comprising
the step of preparing the speech recognition system for
input prior to the step of transmitting the speech

recognition ready signal.

14. The method of claim 13 wherein the step of
preparing includes providing a set of valid input speech

to the speech recognition systemn.

15. The method of claim 11 and further comprising
the steps of:
checking the operational status of the speech
recognition system; and
transmitting an error signal to a user via
the input device if  the speech

recognition system is not operational.

16. The method of claim 15 wherein the step of
operating the indicator comprises operating the
indicator as a function of receipt of the speech

recognition ready signal or the error signal.

17. The method of c¢laim 11 wherein the input

IMMR-ITC2_0018522

APPLE INC.
Ex. 1112 - Page 165



WO 99/45531 PCT/US99/04410

21
device comprises a telephone having input means for

inputting a sequence of symbols to initiate connection
of the telephone to a second telephone through a

telephone network.

18. The method of claim 17 wherein the input means

includes the user operated switch.

19. The method of claim 17 wherein the input means

is remote from the user operated switch.

20. The method of claim 17 wherein the telephone
is remote from the speech recognition system, and the
method includes connecting the telephone to the speech

recognition system through a telephone network.

21. The method of claim 20 wherein the telephone

comprises a cellular phone.

22. The method of claim 17 wherein the telephone
comprises a base station connected to the speech
recognition system and a handset operable with the base
station within a limited distance of the base station,
the handset including the microphone and the indicator.
23 The method of claim 17 wherein the
indicator comprises a speaker and the step of operating
includes generating an audible tone as a function of

receipt of the speech recognition ready signal.

24. An apparatus for providing speech input into
a computer having a speech recognition system, the

apparatus comprising:
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an input device positionable remote from the

computer, the input device including a
microphone, an indicator and a user
operated switch; and

means for transmitting an activation signal
from the input device to the computer
upon operation of the user operated
switch, and transmitting a speech
recognition ready signal from the speech
recognition system to the input device
when the speech recognition system is
operable to receive input speech,
wherein the indicator is actuated upon
receipt of the speech recognition ready

signal.

25. The apparatus of claim 24 wherein the means
for transmitting transmits a recognized signal from the
computer to the input device if input speech 1is
recognized, and transmits a not recognized signal from
the computer to the input device if the input speech is
not recognized, the indicator being actuated as a
function of receipt of the recognized signal and the not

recognized signal.

26. The apparatus of claim 25 and wherein the
computer provides a set of valid input speech to the

speech recognition system.

27. The apparatus of claim 24 wherein the input
device checks the operational status of the speech

recognition system and transmits an error signal to a
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user if the speech recognition system is not
operational.
28. The apparatus of claim 27 wherein transmission

of the error signal comprises operating the indicator as
a function of receipt of the speech recognition ready

signal and the error signal.

29. The apparatus of claim 24 wherein the input
device comprises a telephone having a keyboard for
initiating a call to a second telephone through a

telephone network.

30. The apparatus of claim 29 wherein the keyboard

includes the user operated switch.

31. The apparatus of claim 29 wherein the keyboard

is remote from the user operated switch.

32. The apparatus of claim 29 wherein the

telephone comprises a cellular phone.

33. The apparatus of claim 29 wherein the
telephone comprises a base station connected to the
computer and a handset operable with the base station
within a limited distance of the Dbase station, the

handset including the microphone and the indicator.

34. The apparatus of claim 24 wherein the
indicator comprises a speaker.
35. The apparatus of claim 24 wherein the

indicator comprises a light.
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HAPTIC COMMUNICATION DEVICES
INVENTORS
Danny Grant, Jeffrey Eid, and Shoichi Ende
CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Application No.
60/431,662, filed on December 8, 2002, the entire disclosure of which is incorporated herein
by reference.

FIELD OF THE INVENTION

This invention relates generally to haptic-feedback systems. More specifically,
embodiments of the present invention relate to using customized haptic effects in a variety of
applications to convey information to users of handheld communication devices.

BACKGROUND

As handheld communication devices become part of everyday life, device
manufactures and service providers strive to enhance the versatility and performance of such
devices.

Handheld communication devices in the art (e.g., mobile phones, pagers, personal
digital assistants (PDAS), etc.) typically use duditory and visual cues to alert a user when
incoming messages, such as voice calls and emails, are received. Such auditory and visual
alerts, however, have the disadvantages of being disiracting in some situations (e.g., during
driving), or annoying in others (e.g., during a mesting or a concert). Although vibratory
alerts are made available in some communication devices such as cellular phones, such
vibratory effects cammot be cusiomized or personalized according to applications, thus
conveying little information to the user. A need, therefore, exists in the art for a new sensory
modality that delivers information to users of handheld communication devices in a
personalized fashion.

SUMMARY

Bmbodiments of the invention relate to methods and systems for providing
customized “haptic messaging” to users of haridheld communication devices in a variety of
applications.

In one embodiment, a method of using haptic effects to relate location information
includes: receiving an input signal associated with a position of a handheld communication

device; determining the position of the handheld communication device relative to a
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predetermined location; and providing a haptic effect associated with a distance between the
position of the handheld communication delvicé and the predetermined location.

In another embodiment, a method of using a handheld communication device as a
two-way haptic remote control includes: sending a command signal to a remote device;
determining if a feedback signal is received from the remote device; and providing a haptic
effect associated with the determination.

Further details and advantages of embodiments of the invention are set forth below.

BRIEF DESCRIPTION OF THE FIGURES

These and other features, aspects, and advantages of the present invention are better
understood when the following Detailed Description is read with reference to the
accompanying drawings, wherein:

FIG. 1 depicts a block diagram of a haptic handheld communication device according
to an embodiment of the present invention;

. FIG. 2 shows a flowchart depicting a method of using customized haptic effects to
convey information to users of handheld cqmmﬁﬁnication devices, according to an
embodiment of the invention;

FIG. 3 shows a flowchart depicting a method of using haptic logos to relate
information to users of handheld communication devices, according to an embodiment of the
invention;

FIG. 4 shows a flowchart depicting a method of haptically encoding communication
signals, according to an embodiment of the invéntion;

FIG. 5 shows a flowchart depicting a method of providing haptic messaging to users
of handheld communication devices, according to a further embodiment of the invention;

FIG. 6 shows a flowchart illustrating a method of providing an interactive virtual
touch in one embodiment of the present invention,

FIG. 7 depicts a flowchart illustrating a‘iﬁethod of carrying out a chat session using
handheld communication devices, according to an embodiment of the invention;

FIG. 8 shows a flowchart depicting a method of using haptic effects to relate
navigation information, according to an embodiment of the invention; and

FIG. 9 shows a flowchart illustrating a method for providing haptic effects to a remote

control in one embodiment of the present invention.
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DETAILED DESCRIPTION

Embodiments described in the following description are provided by way of example
to illustrate some general principles of the invention, and should not be construed as limiting
the scope of the invention in any manner. One skilled in the art would also recognize that
various changes and modifications can be made herein, without departing from the principles
and scope of the invention.

FIG. 1 depicts a block diagram of a handheld communication device 100 according to
an embodiment of the invention. It will be appreciated that various elements are shown in
schematic form for illustrative purposes and are mot drawn to scale. It will also be
appreciated that many alternative ways of practicing the present invention exit. Accordingly,
various changes and modifications may be made herein, without departing from the
principles and scope of the invention.

Device 100 includes a device body including a housing 110 and a user-interface 112;
a processor 120; at least one actuator 130 in communication with processor 120; and a
memory 140 in communication with processor 120. Device 100 also includes an antenna 150
and a transceiver 160, in communication Witil processor 120. Device 100 additionally
includes a display module 170 and an audio module 180, in communication with processor
120. Display module 170 may include, for example, a liquid crystal device. Audio means
180 may include, for exaniple, a speaker, a microphone, and the like.

For purpose of illustration in the embodiment of FIG. 1, processor 120, actuator 130,
and memory 140 are shown to be enclosed witlin and coupled to the device body. Such an
illustration, however, should not be construed as limiting the scope of the invention in any
manner. In alternative embodiments, actuator 130 may, for example, be coupled to the
outside of housing 110, or embedded in housing 110 via a suitable mechanism. Further, user-
interface 112 may include one or more user-interface members. As used herein, a user-
interface member includes, without limitation, a key pad having one or more keys, one or
more buttons, a touch screen or touch pad, a seroll wheel, a direction pad, a trackball, a knob,
a miniature joystick, or other user-interface means known in the art.

Device 100 further includes an API (Application Program Interface) 190, working in
conjunction with an operating system 195. A device driver (not shown) may optionally
provide an interface between operating system 195 and processor 120.

Memory 140 of device 100 stores a progTam code that includes instructions to cause

processor 120 to perform various tasks. The following description provides some examples.
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FIG. 2 shows a flowchart 200 depicting a method of using customized haptic effects
to convey information to users of handheld communication devices, according to an
embodiment of the invention. At step 210, an input signal associated with an event is
received. At step 220, a source of the event is determined and a control signal is selected
based on the determination. At step 230, a conirol signal is output to an actuator coupled to a
handheld communication device (see FIG. 1 for an embodiment of such device). The control
signal is configured to cause the actuator to output a haptic effect associated with the event.

Furthermore at step 240, a collection of haptic effects is provided, each haptic effect
being associated with a control signal. For example, memory 140 of FIG. 1 can store a
program code that includes instructions to generate the control signals (e.g., each
characterized by a distinct waveform) for rendering the corresponding haptic effects. Haptic
effects (along with associated control signals) may also be downloaded or transmitted from a
remote source, such as a service provider, a network resource, a Web server, a remote
handheld communication device or computer. Such downloaded or transmitted haptic effects
can be further edited or modified. At step 250, a mapping between an event of interest and
one of the stored haptic effects is received. By ‘way of example, memory 140 of FIG. 1 may
also store a program code that enables a user to map an event of interest to one of the haptic
effects as provided, e.g., via user-interface 112 through API 190, where the event may be
identified by its source. At step 260, the one-to-one mappings made between various events
of interest and the corresponding haptic effects are compiled into a haptic lookup table, which
can, for example, be stored in memory 140 of FIG. 1.

In the embodiment of FIG. 2, the term “selecting” includes, without limitation,
looking up a predetermined mapping between the event of interest and a corresponding haptic
offect based on the source determination, and selecting/generating a control signal that is
configured to render the desired haptic effect associated with the event (e.g., upon being
applied to an actuator). Selection can be made based upon the aforementioned haptic lookup
table, for example.

Tn one embodiment, the input signal may include a communication signal associated
with a call event, such as a voice call, an e-mail, or a message in text or multimedia form,
which may be received via antenna 150 and transceiver 160 of FIG. 1, for example. The
“source” of a call event may be related to a characteristic that distinctly identifies or
characterizes the call event, such as the caller’s phone number, the sender’s e-mail address, a

graphical feature or an icon associated with the incoming message, etc.

IMMR-ITC2_0018538

APPLE INC.
Ex. 1112 - Page 181



10

15

20

25

30

WO 2004/053830 PCT/US2003/038961

In another embodiment, the input signal may be associated with a reminder event,
which may be a self-generated message on the handheld communication device serving as a
reminder for a pre-scheduled activity (e.g., an appointment or a mesting). The sowrce in this
scenario may be associated with the type of a pre-scheduled activity (e.g., a business meeting
vs. a restaurant reservation), or the time at which the pre-scheduled activity takes place.

In yet another embodiment, the input signal may include a communication signal
associated with a status event, for example, received via anterma 150 and transceiver 160 of
FIG. 1. Bxamples of a status event include, but are not limited to: an advertisement (e.g,
sale) event, a one-to-one marketing event, a business-transaction event, a stock-trading event,
a weather-forecast event, a sports (or game) event, an entertainment event, and an emergency
(e.g., 911) event. In this scenario, the source may be associated with a charactc;ristic that
distinctly identifies the sender and/or the nature of a status event, such as the phone number
of the handheld user’s stock broker, the e-mail address of the user’s favorite store, the logo
associated with the user’s favorite TV or radio station, and so on.

In one embodiment, an event of interest can be accompanied by a distinct haptic
effect, or overlapping haptic effects, conveying to the user customized information such as
“who is calling,” “what is happening,” and so on. The user can also be allowed to update the
haptic lookup table, e.g., to include new events, and/or to modify the mappings between the
existing events of interest and the corresponding haptic effects.

Moreover, a specific haptic effect can be assigned to any incoming signal event whose .
source is unknowi, so as to alert the user ‘that the incoming message is from an un-
identifiable or sender.

As used herein, the term “handheld communication device” includes, without
limitation, a mobile phone such as a cellular phone or a satellite phone; a personal digital
assistant (PDA), a cordless telephone, a pager, a two-way radio, a handheld or portable
computer, a game console controller, a personal gaming device, an MP3 player, or other
personal electronic devices known in the art that are equipped with communication or
networking capabilities.

Tn one embodiment, the aforementioned haptic effects can be used as haptic ringers
(e.g., counterparts to auditory ring tones) that are customized or personalized to convey
information to the user about various events of interest. By way of example, a haptic ringer
associated with a call from a loved one (e.g., the user’s spouse) may comprise low-amplitude

and high frequency vibrations that impart gentle sensations to the user. In contrast, a haptic
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ringer associated with an emergency event (subh as a 911-call) may comprise jolt-like pulses
that impart pounding sensations to the user.

Tn contrast with conventional auditory ring tones, the aforementioned haptic effects
(e.g., haptic ringers) are more desirable in an environment where extraneous auditory signals
are prohibited (e.g., during a meeting or a concert), and/or where it is difficult to distingnish
auditory signals (e.g., in a loud environment such as an airport). The haptic ringers are also
more suitable in distracting situations such as diiving, so that the user of a handheld
communication device can keep eyes on the road without having to look at the device.
Moreover, such haptic ringers convey customized information to the user, so that the user is
aware of “who is calling,” “what is happening,” and so on, as the following examples further
illustrate.

A handheld communication device such as a mobile phone may be configured to
allow a user to include haptic information or a haptic code in an outgoing communication
signal, e.g., carrying a voice call, an e-mail, or a message. The encoding of a communication
signal with haptic information may be based on an established scheme or protocol, and/or on
a per-system basis. The haptic code is configured to cause a haptic effect to be output when
the communication signal is delivered to another handheld communication device. In one
embodiment, businesses and organizations may each be associated with a distinet haptic logo
(e.g., a particular vibration pattern) and include their haptic logos in various messages sent to
the handheld communication devices of their customers. Such haptic logos can serve as
counterparts to conventional logos known in the art, for example. Various status events
mentioned above may also be transmitted in this manner. By way of example, a merchant
may include its haptic logo in various advertisement events and business transaction events to
be transmitted to the handheld communication devices of its customers. Stock brokers (or
brokerage firms), TV or radio stations, and marketing/advertising agencies may likewise
include their haptic logos in various stock-trading events, weather-forecast events, sports
events, entertainment events, and one-to-one marketing events to be transmitted to the
handheld users.

FIG. 3 shows a flowchart 300 depicting a method of using haptic logos to relate
information to users of handheld communication devices, according to an embodiment of the
invention. A handheld communication device receives an input signal at step 310, the input
signal being associated with a status event. The handheld commiunication device extracts a
haptic code from the input signal at step 320, where the haptic code is associated with a

haptic logo. At step 330, the handheld communication device provides a haptic effect
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associated with the haptic logo. Step 330 may include providing a control signal to an
actuator coupled to the handheld communication device, where the control signal is based at
least in part on the haptic code and configured to cause the actuator to output the haptic
effect.

In one embodiment, the extracted haptic code may be directly applied to the actuator
for rendering the desired haptic effect. In another embodiment, the haptic code may be
configured according to a predetermined scheme or protocol that includes, for example, a
table of haptic codes (some of which may be associated with one or more haptic logos) versus
control signals for rendering the corresponding haptic effects. In this way, a processor in the
handheld communication device can look up the corresponding control signal from the table
based on the extracted haptic code, and output the selected control signal to the actuator for
rendering the desired haptic effect.

Tn the embodiments of FIG. 2 or 3, the handheld communication device (or the haptic
code) may be programmed such that the haptic effect is output immediately, or at a
prescribed time after receiving the input signal, as desired in applications. The haptic effects
can also be triggered by, or synchronized with, dther occurrences.

A handheld communication device may be further configured such that some of its
user-interface members (such as those described above) are each associated with a haptic
code, e.g., according to a predetermined scheme or protocol. In one embodiment, some of
these haptic codes may be associated with haptic effects that emulate expressions or

25 <.

behaviors, such as “laugh,” “giggle,” “hug,” “high-five,” “heartbeat,” “pet purring,” etc. This
allows haptic effects to be transmitted and experienced, e.g., in an interactive conversation or
a chat session, by pressing or manipulating such members.

By way of example, suppose that user A (termed “Alice” herein) is engaged in a chat
session with user B (termed “Bob” herein) via their respective mobile phones. In one
embodiment, when Bob tells Alice a joke, Alice can respond by sending 2 “laugh” sensation .
to Bob, e.g., by pressing a key on her mobii‘é phone that is assigned with a haptic code
corresponding to a laugh sensation. This causes a signal to be transmitted from Alice’s phone
to Bob’s phone, and a corresponding haptic effect to be output to Bob’s phone (and thereby
experienced by Bob). In alternative embodiments, Alice can include a haptic code in an
outgoing message (which may also contain a video image such as a picture taken by her
mobile phone, and/or a graphical feature such as an emoticon emulating a smiley face) to be
transmitted to Bob, e.g., by pressing the corresponding user-interface member. The haptic

code causes a haptic effect to be output when the message is delivered to a remote device
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such as Bob’s mobile phone. In one embodiment, the haptic effect may be correlated or
synchronized with the displaying of a video image contained in the message. In another
embodiment, the generation of the haptic effect based on the haptic code may be carried out
in a manner similar to that described above with respect to the embodiment of FIG. 3.

FIG. 4 depicts a flowchart 400 illustrating a method of a method of haptically
encoding communication signals, according to an embodiment of the invention. At step 410,
an input signal associated with an actuation of a user-interface meniber is received. By way
of example, the input signal may be associated with Alice’s pressing or manipulating a
particular user-interface member. At step 420, a haptic code associated with the actuation is
determined. At step 430, the haptic code is included in an output signal, and the output signal
is sent to a remote handheld communication device. As described above, the output signal
may also include a message, a video image, and/or a graphical feature.

A handheld communication device may also be configured such that a haptic effect,
along with a message, is output upon a contact with a user-interface member being made
(e.g., by a user or an input device). FIG. 5 depicts a flowchart 500 illustrating a method of
haptic message that can be associated with this situation, according to an embodiment of the
invention. At step 510 of the flowchart 500, a handheld communication device receives an
input signal. At step 520, the handheld communication device outputs a request for a contact
with a user-interface member coupled to the handheld communication device. At step 530,
the handheld communication device provides a control signal associated with the contact to

an actuator coupled to the handheld communication device. The control signal is configured

_to cause the actuator to output a haptic effect associated with the input signal. Step 520 may

include having a visual effect displayed, an auditory effect played, and/or a distinctive haptic
ringer output, which requests a contact with the user-interface member being made.

In one embodiment, the input signal in FIG. 5 may include a haptic code, along with a
message, a video image, and/or a graphical feature, etc. For example, the haptic code may be
configured to cause a “hug” sensation to be output when the video image contained in the
input signal is displayed. The input signal may also contain a provision or protocol that
specifies that the incoming message along with the corresponding haptic effect is output upon
a contact with a particular user-interface member (e.g., the #5 key) being made.
Alternatively, the handheld communication device may determine the user-interface member
to be contacted, before outputting incoming message along with the corresponding haptic

effect.
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In another embodiment, the input signal of FIG. 5 may be associated with a “virtual
touch,” e.g., to mimic a handshake, a “high-five,” a pat on the back, a pulse or heartbeat
sensation, a pet purring sensation, or other touch sensations associated with human (and/or
human-animal) interactions. In one scenario, the input signal at step 510 may include a
“virtual touch indicator,” based on which the request for a contact with a particular user-
interface member is made. The virtual touch indicator may be in the form of a haptic code, a
message, or other informative means. The control signal at step 530 may be generated, e.g.,
based on the virtual touch indicator, a haptic code associated with the user-interface member
at play, or other predetermined scheme. The input signal at step 510 may also include a
virtual touch indicator along with a virtual touch signal for rendering the desired haptic
offect. In this case, the control signal at step 530 may be based on the virtual touch signal.

Referring back to the chat session between Alice and Bob, by way of example at the
end of their chat session, Alice may wish to send Bob a “high-five.” She sends to Bob’s
mobile phone a signal including a virtual touch indicator, which in turn prompts a request that
Bob be in contact with a user-interface member coupled to his phone, such as a direction pad
(e.g., by putting his fingers on the individual keys of the direction pad), a key pad, a touch
screen, a trackball, a joystick, or the like. The ¢ontrol signal for rendering a haptic effect that
emulates a “high-five” may be based on the haptic code associated with the user-interface
menber, transniitted with the input signal from Alice, and/or other predetermined scheme.

Tnteractive virtual touch c¢an also be engaged between users of handheld
communication devices, where the manipulation of a user-interface member on one handheld
communication device is transmitted possibly in substantially real-time to another handheld
device and experienced by its user, and vice versa. FIG. 6 depicts a flowchart 600 illustrating
a method of providing interactive virtual touch in one embodiment of the present invention.
Tn the embodiment shown, a handheld communication device first receives an input signal
including a virtual touch indicator at step 610. A distinctive haptic ringer may, for example,
accompany the arival of the virtual touch indicator, identifying the sender and the nature of
the input signal. The handheld communication device may then perform any necessary
initialization to enable the communication at step 620, which may also include requesting a
contact with a particular user-interface member coupled to the handheld communication
device at step 625. The handheld communication device subsequently receives a virtual
touch signal in the communication associated with the desired haptic effect at step 630. The
handheld communication device provides the haptic effect at step 640, e.g., by applying the

virtual touch signal to an actuator coupled to the user-interface member.
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In one embodiment, the virtual touch sighal may be associated with the manipulation
of 2 user-interface member on a remote handheld device and transmitted in substantially real-
time. And the user on the receiving end may respond by acting in a similar fashion, so as to
emulate an interactive touch. Any schemes for delivering virtual touch to users of handheld
communication devices may be used. ‘

Haptic effects can also be used to enhance and complement the information content
communicated between handheld communicatiﬁn devices. In one embodiment, a plurality of
handheld communication users may be engaged in a chat session via their handheld
communication devices. The users may each have a graphical representation or avatar
displayed on other handheld communication devices. Such avatars can also be haptically
enabled, for example, whereby their expressions and/or behaviors are accompanied and
enhanced by corresponding haptic effects. FIG. 7 is a flowchart 700 depicting a method of
carrying out a chat session using handheld communication devices, according to an
embodiment of the invention. In the embodiment shown, a handheld communication device
receives an input signal associated with a chat message at step 71 0. The handheld
communication device displays an avatar associated with the chat message at step 720. The
avatar may be shown on display 170 of FIG. 1, in one embodiment. At step 730, the
handheld communication device provides a haptic effect associated with the chat message.
Step 730 may include outputting a control signal to an actuator coupled to the handheld
communication device, where the control signal is configured to cause the actuator to output
the haptic effect. In one embodiment, the haptic effect may be correlated with an expression
or behavior of the avatar, such as a laugh or giggle, a cry, a pet purring, or the like.

Handheld communication devices are increasingly equipped with navigation
capability, for example, in communication with the Global Position System (GPS) or other
navigation systems. Haptic effects can also be used to convey navigation information, such
as positional and/or directional information, to handheld users. By way of example, FIG. 8
shows a flowchart 800 depicting a method of haptic navigation, according to an embodiment
of the present invention. The flowchart 800 discloses receiving an input signal associated
with a position of a handheld communication device at step 810; determining the position of
a handheld communication device relative to a predetermined location at step 820; and
providing a haptic effect associated with the determination at step 830. Step 830 may include
outputting a control signal associated with the determination to an actuator coupled to the

handheld communication device, the control signal being configured to cause the actuator to

10

IMMR-ITC2_0018544

APPLE INC.
Ex. 1112 - Page 187



10

15

20

25

30

WO 2004/053830 PCT/US2003/038961

output the haptic effect. Further, the mput signal at step 810 may be received from GPS, a
digital compass, or other navigation systems known in the art.

In one embodiment, the haptic effect may be associated with a distance between the
position of the handheld communication device and a predetermined location (termed
“destination” herein). For example, the haptic effect may include a vibration having a
magnitude and a frequency, where at least one of the magnitude and the frequency decreases
as the distance from the destination diminislies, Additionally, the haptic effect may be
configured to convey a quantitative measure of the distance. By way of example, the haptic
effect may include one or more pulse or jolt sensations, where the number of pulses is
proportional to the number of miles between the position of the handheld device and the
destination.

Processors described above (including processor 120 of FIG. 1) can include, for
example, one or more digital logical processors capable of processing input, execute
algorithms, and generate output as necessary to perform various tasks, such as those
described above. Such processors/controllers may include a microprocessor, an Application
Specific Integrated Circuit (ASIC), and state machines. Such processors include, or may be
in communication with, media (including memory 140 of FIG. 1). Such media include, for
example, computer readable media, which stores program code that, when executed by a
processor, cause the processor to perform the steps described herein. Embodiments of
computer-readable media include, but are not limited to, an electronic, optical, magnetic, .or
other storage or transmission device capable of providing a processor, such as the processor
in a web server, with computer-readable instructions. Other examples of suitable media
include, but are not limited to, a floppy disk, CD-ROM, magnetic disk, memory chip, ROM,
RAM, ASIC, configured processor, all optical media, all magnetic tape or other magnetic
media, or any other medium from which a computer processor can read. Also, various other
forms of computer-readable media may transmit or cary instructions to a computer,
including a router, private or public network, or other transmission device or channel.

Program code and associated application programs related to various applications may
also reside on a remote source, such as a network resource, a Web server, a remote handheld
communication device or computer, which can be transmitted or downloaded to a handheld
communication device on a regular or predetermined basis. Haptic effects (along with
associated comtrol signals) can also be downloaded or transmitted from a remote source, as

described above.
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Actuators described above (including actuator 130 shown in FIG. 1) can include, for
example, a pager motor, an eccentric rotatingimotor, a harmonic eccentric rotating motor, a
voice coil, a solenoid, a resistive actuator, a piezoelectric actuator, an electro-active polymer
actuator, or other types of active/passive actuators suitable for generating haptic effects. U.S.
Patent Nos. 6,429,846 and 6,424,333 disclose further details relating to some of these
actuators, both of which are incorporated in full herein by reference. In some embodiments,
one or more actuators may be implemented in éhandheld communication device, configured
to deliver appropriate haptic effects. It will be appreciated that various control schemes can
be devised accordingly, for controlling the actuator(s) in a manner that best achieves the
desired haptic effects.

Referring back to FIG. 1. In one embodiment, actuator 130 may be coupled to
housing 110, thereby imparting haptic effects thus generated to the device body. Haptic
ringers (or alerts) described above may be delivered in this manner, for instance. In another '
embodiment, actuator 130 may be coupled to user-interface 112 of the device body. For
instance, an active and/or resistive actuator can be coupled to user-interface 112 to deliver a
virtual touch described above. One or more actuators can also be coupled to user-interface
112, for example, to convey a virtual touch such to a user. In yet another embodiment, a
plurality of actuators can be coupled to housing 110 as well as user-interface 112. In
addition, one or more actuators may also be coupled o a headset, a wristband, or other
accessory means associated with a handheld communication device.

Embodiments of the invention include the following.

In one embodiment, an individual {or “Bob”) can have a mobile phone according to
the invention. The mobile phone also has an e-mail capability, for example, including both
“receive” and “send”). The mobile phone is configured to provide a plurality of haptic
effects, e.g., by including appropriate hardware (such as actuators described above) and
program code. Bob can program the mobile phone, for example, via user-interface 112
through API 150 shown in FIG. 1, by inputting various events of interest and associating each
with a distinct haptic effect. Thus, when an event of interest is subsequently received, the
mobile phone provides the corresponding haptic effect.

In one embodiment, Bob’s phone includes programming that provides a first haptic
effect when an input signal is received from the mobile phone of Bob’s wife (or “Alice”).
Bob’s phone also includes programming that provides a second haptic effect that is different
and distinct from the first haptic effect, when an input signal is received from the mobile

phone of Bob’s supervisor at work (termed “Carol” herein). Bob’s phone is further be

12

IMMR-ITC2_0018546

APPLE INC.
Ex. 1112 - Page 189



10

15

20

25

30

WO 2004/053830 PCT/US2003/038961

configured to provide a third haptic effect that is different from the two mentioned above,
e.g., when an e-mail is received from the e-mail address of Bob’s stock broker (where the e-
mail contains a “smiley-face” emoticon, for instance). The third haptic effect can be a
vibration with high magnitude and short duration, e.g., to emulate a "high-five."

In another embodiment, Bob can be watching a movie in a theater with his mobile
phone in his pocket. It is set to make no noise, because Bob is in a theater. While Bob is
watching the movie, Bob’s mobile phone vibrates with the second haptic effect mentioned
above. Bob chooses to ignore the call, because he does not wish to speak with his supervisor
at 2 movie theater. Later, Bob’s mobile phone vibrates with the first haptic effect. Bob wants
to speak with Alice, for example, to make plans to meet later. So Bob answers the phone and
quickly exits the theater to talk with Alice.

, Bob’s mobile phone can also include a personal schedule/calendar application. After
speaking with Alice, Bob can enter an entry in the calendar at the 7:00PM time mark -- "Moet
Alice". Bob can also choose a fourth haptic effect to associate with the calendar entry. The
mobile phone can be programmed to output the fourth haptic effect fifteen minutes before the
time entry of the calendar (i.e., at 6:45PM).

Bob’s mobile phone can be equipped with GPS capability, along with an associated
application program for location determination. Bob can also store addresses of various
locations of interest in the application program. In one embodiment, Bob can be on the road.
Bob’s mobile phone vibrates with a distinct fifth haptic effect. Bob recognizes the fifth
haptic effect being associated with the haptic logo of his favorite electronics store. He then
checks with the application program, and receives a sixth haptic effect associated with the
distance between his current position and the stc;re location. Bob then decides to make a stop
at the store.

A haptically-enabled handheld communication device of the invention may be further
used as a two-way haptic remote control, for example, for controlling a remote system such
as a Television set or a multimedia system. In one embodiment, the events as referred to
above may be related to program channels shown ou the remote system, each identified by a
channel number (which may be used as the “source”), for instance. The corresponding haptic
effects may be customized on a per-channel basis. Such haptic effects can serve to inform a
user as to which chammel is on, as a user is chammel-surfing by way of this haptic remote
control, so that the user need not to look up the display screen.

FIG. 9 depicts a flowchart illustrating a method for providing haptic effects to a

remote control in one embodiment of the present invention. In the embodiment shown, the
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remote control sends a command signal to a remote system at step 910. As with a
conventional remote control, the signal may or may not reach the television. The remote
control then determines whether a foedback signal has been received at step 920. If the
remote control receives a feedback signal, the remote control provides a first haptic effect at
step 930. If not, the remote control provides a second Haptic effect at step 940.

The first haptic effect can be further customized according to the received feedback
signal. In one embodiment, the remote system provides information (e.g., via the feedback
signal) to the remote control regarding the state of the display, e.g., based on apredetermined
scheme. The remote control may use the information to determine a corresponding haptic
effect to provide at step 930. In alternative embodiments, the remote system may determine
the appropriate haptic effect to provide and include a corresponding haptic code in the
feedback signal. The remote control provides the haptic effect at step 930 based on this
haptic code.

The foregoing description of the preferred embodiments of the invention has been
presented only for the purpose of illustration and description and is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. Numerous modifications
and adaptations thereof will be apparent to those skilled in the art without departing from the

spirit and scope of the present invention.
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That which is claimed is:
1. A method, comprising:

receiving an input signal associated with a position of a handheld communication
device;

determining the position of the handheld communication device relative to a
predetermined location; and

providing a haptic effect associated with a distance between the position of the
handheld comnunication device and the predetermined location.
2. The method of claim 1 wherein the input signal is received from one of a Global
Position System and a digital compass.
3. The method of claim 1 wherein the haptic effect includes a vibration having a
magnitude and a frequency, at least one of the magnitude and the frequency being associated
with the distance between the position of the handheld communication device and the
predetermined location.
4, The method of claim 3 wherein the at least one of the magnitude and the frequency
decreases with the distance between the position of the handheld communication device and
the predetermined location.
5. The method of claim 1 further comprising outputting a control signal associated with
the determination to an actuator coupled to the handheld communication device, the control
signal configured to cause the actuator to output the haptic effect.
6. A method, comprising:

sending a command signal to a remote device;

determining if a feedback signal is received from the remote device; and

providing a haptic effect associated with the determination.
7. The method of claim 6 further comprising providing a first haptic effect if a feedback
signal is received from the remote device.
8. The method of claim 7 further comprising providing a second haptic effect if no
feedback signal is received from the remote device.
9. A computer-readable medium on which is encoded program code, comprising:

program code for receiving a signal associated with a position of a handheld
communication device;

program code for determining the position of the handheld communication device

relative to a predetermined location; and
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program code for providing a haptic feedback associated with a distance between the
position of the handheld communication device and the predetermined location.
10.  The computer-readable medium of claim 9 wherein the haptic effect includes a
vibration having a magnitude and a frequency, at least one of the magnitude and the
frequency being associated with the distance between the position of the handheld
communication device and the predetermined location.
11.  The computer-readable medium of claim 10 wherein the at least one of the magnitude
and the frequency decreases with the distance between the position of the handheld
communication device and the predetermined location,
12.  The computer-readable medium of claim 9 further comprising program code for
outputting a control signal associated with the determination to an actuator coupled to the
handheld communication device, the control signal configured to cause the actuator to output
the haptic effect.
13. A computer-readable medium on which is encoded program code, comprising:

program code for sending a command signal to a remote device;

program code for determining if a feedback signal is received from the remote device;
and

program code for providing a haptic effect associated with the determination.
14. The computer-readable medium of claim 13 further comprising program code for
providing a first haptic effect if a feedback signal is received from the remote device.
15. The computer-readable medium of claim 14 further comprising program code for
providing a second haptic effect if no feedback signal is received from the remote device.
16. A data stream embodied in a carrier sig:nal, car1*ﬁ11g instructions to:

receive a signal associated with a position of a handheld communication device;

determine the position of the handheld communication device relative to a
predetermined location; and .

provide a haptic effect associated with a distance between the position of the handheld
communication device and the predetermined location.
17. A data stream embodied in a carrier signal, carrying instructions to:

send a command signal to a remote device;

determine if a feedback signal is recetved from the remote device; and

provide a haptic effect associated with the determination.

16
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18.  The apparatus, comprising:

means for receiving an input signal associated with a position of a handheld
communication device;

means for determining the position of the handheld coﬁnnunication device relative to
a predetermined location; and

means for providing a haptic effect associated with a distance between the position of
the handheld communication device and the predetermined location.
19.  The apparatus of claim 18 wherein means for providing includes an actuator coupled
to the handheld communication device, the actuator configured to receive a control signal
associated with the determination and output the haptic effect.
20.  The apparatus of claim 18 wherein the haptic effect includes a vibration having a
magnitude and a frequency, at least one of the magnitude and the frequency being associated
with the distance between the position of the handheld communication device and the
predetermined location.
21. The apparatus of claim 20 wherein the at least one of the magnitude and the frequency
decreases with the distance between the position of the handheld communication device and
the predetermined location.
22.  The apparatus, comprising:

means for sending a command signal to a remote device;

means for determining if a feedback signal is received from the remote device; and

means for providing a haptic effect associated with the determination.
23.  The apparatus of claim 22 wherein a first haptic effect is provided if a feedback signal
is received from the remote device.
24.  The apparatus of claim 23 wherein a second haptic effect is provided if no feedback
signal is received from the remote device.
25.  The apparatus of claim 22 is included in a handheld communication device.
26.  The apparatus of claim 25 wherein means for providing a haptic effect includes an
actuator coupled to the handheld communication device, the actuator configured to receive a

control signal associated with the determination and output the haptic effect.
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c. ]  No copies of the publications listed on the attached Form PTO/SB/08A
are being provided pursuant to 37 C.FR. § 1.98(d) because the
publications were previously cited or submitted to the Office in prior
Application Serial No. 12/612,230 (U.S. Patent No. 8,279,052) to
which the above-identified application claims priority under 35 U.S.C.
§120.

CONCISE EXPLANATION OF THE RELEVANCE
(check at least one box)

a. ] DOCUMENTS IN THE ENGLISH LANGUAGE
The patents, publications, or other information listed on the attached
PTO/SB/08 forms are in the English language and therefore, do not
require a statement of relevancy.

b. [[] DOCUMENTSNOT IN THE ENGLISH LANGUAGE

A concise explanation of the relevance of all patents, publications, or
other information listed that is not in the English language is as
follows:

c. [l ENGLISH LANGUAGE SEARCH REPORT
An English language version of the search report or action that
indicates the degree of relevance found by the foreign office is
attached, thereby satisfying the requirement for a concise explanation.
See MPEP 609(IIT)(A)(3).

d [J] OTHER
The following additional information is provided for the Examiner's

consideration.
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a. [[]  within three months of the filing date of a national application (37
C.FR. § 1.97(b)(1)). No fee or statement is required. (This section is
not to be used with RCE's.)

b. ] within three months of the date of entry of the national stage as set
forth in § 1.491 in an international application (37 C.F.R. § 1.97(b)(2)).
No fee or statement is required.

c. [[]  before the mailing of a first Office action after the filing of or
concurrently with a Request for Continued Examination under § 1.114
(37 C.F.R. § 1.97(b)(4)). No fee or statement is required.

d. []  before the mailing date of a first Action on the merits (37 C.F.R. §
1.97(b)(3)). No fee or statement is required.

In the event that a first Office Action on the merits has been issued,
please consider this IDS under 37 CFR. §1.97(c) and see the
statement under 37 C.F.R. § 1.97(¢) below, or, if no statement has been
made, charge our deposit account in the amount of $180.00 as required
by 37 C.F.R. § 1.17(p).

|  THIS IDS IS BEING FILED UNDER 37 C.F.R. § 1.97(c):
(check one box)

before the mailing date of a Final Office Action under 37 C.F.R. § 1.113 (See
37 C.F.R. § 1.97(c)(1)) or before the mailing date of a Notice of Allowance
under 37 C.F.R. § 1.311 (See 37 C.F.R. § 1.97(c)(2)).

a. X No statement; therefore, a fee in the amount of $180.00 as required by
37 C.FR. § 1.17(p).

b. ] See the statement below. No fee is required.
(]  THIS IDS IS BEING FILED UNDER 37 C.F.R. § 1.97(d)

after the period specified in 37 C.F.R. 1.97(c) but before payment of the issue fee; see
statement and payment of fees below. .

STATEMENT UNDER 37 C.F.R. § 1.97(e) (check only one box)
The undersigned hereby states that
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a. []  each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign
application not more than three months prior to the filing of this IDS;

b [] no item of information contained in the IDS was cited in a

communication from a foreign Patent Office in a counterpart foreign
application, and, to the knowledge of the person signing the
certification after making reasonable inquiry, no item of IDS was
known to any individual designated in 37 C.F.R. § 1.56(c) more than
three months prior to the filing of the IDS.

C. [] Some of the items of information were cited in a communication from a
foreign Patent Office. As to this information, the undersigned states
that each item of information contained in the IDS was first cited in a
communication from a foreign Patent Office in a counterpart foreign
application not more than three months prior to the filing of this IDS.
As to the remaining information, the undersigned hereby states that no
item of this remaining information contained in the IDS was cited in a
communication from a foreign Patent Office in a counterpart foreign
application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this statement.

VII. [] PATENT TERM ADJUSTMENT

IX.

Each item of information contained in this Information Disclosure Statement was first
cited in a communication from a foreign patent office in a counterpart application and
this communication was not received by any individual designated in § 1.56(c) more
than thirty days prior to the filing of this Information Disclosure Statement. 37 C.F.R.
§ 1.704(d).

PAYMENT OF FEES (check one box)

E Payment by credit card Form PTO-2038 in the amount of $180 required by 37
C.F.R. § 1.17(p) is enclosed for the above-identified fee.

[[]  Please charge Deposit Account No. 20-1430 in the amount required by 37
C.F.R. § 1.17(p) for the above-indicated fee. A triplicate copy of this paper is
attached.

[]  No fee is required.
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[f the Examiner has any questions concerning this IDS, he/she is requested to contact
the undersigned. If it is determined that this IDS has been filed under the wrong rule, the
PTO is requested to consider this IDS under the proper rule and charge the appropriate fee to
" Deposit Account No. 20-1430.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to Deposit Account No. 20-1430 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17.

Respectfully submitted,

Date: "!5 /2013 By: / /\

Mictel Morlock (Reg No. 62,245)

Documents
Fee

Attachment(s): % PTO/SB/08
[] Other
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

WWW.ISpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 (51851/849050)
CONFIRMATION NO. 1043
34300 PUBLICATION NOTICE
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP R R RO W

1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

Title:Systems And Methods For Haptic Confirmation Of Commands

Publication No.US-2013-0088340-A1
Publication Date:04/11/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTQO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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LISTING OF THE CLAIMS

1-16 (Cancelled)

17. (Previously Presented) A system for generating haptic effects to confirm receipt of a
command, the system comprising:
a sensor;
a housing configured to be contacted by a user;
an actuator éonﬁgured to output a haptic effect to the housing; and
a processor in communication with the sensor and the actuator, the processor
configured to:
receive, from the sensor, a sensor signal associated with a user input;
recognize the user input and determine a command associated with the
user input;
if the user input is recognized and the command is determined:
generate a first actuator signal configured to cause the actuator to
output a first haptic effect; and
transmit the first actuator signal to the actuator;
otherwise:
generate a second actuator signal configured to cause the actuator
to output a second haptic effect; and

transmit the second actuator signal to the actuator.

3of R
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18. (Previously Presented) The system of claim 17, wherein the sensor comprises an

optical sensor.

19. (Previously Presented) The system of claim 18, wherein the user input comprises a

focal point of a user’s eyes.

20. (Previously Presented) The system of claim 17, wherein the processor is further
configured to, if the user input is recognized and the command is determined:

execute a function associated with the user input;

generate a third actuator signal configured to cause the actuator to output a third
haptic effect; and

transmit the third actuator signal to the actuator upon completion of execution of

the function.

21. (Previously Presented) The system of claim 18, wherein the third haptic effect is

configured to emulate the function.

22. (Previously Presented) The system of claim 17, further comprising a speaker in
communication with the processor, and wherein the processor is further configured to:
generate an audio signal configured to cause the speaker to output a sound; and

transmit the audio signal to the speaker.

23. (Previously Presented) The system of claim 17, further comprising a display in

communication with the processor, and wherein the processor is further configured to:

4 of 8
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generate a display signal configured to cause the display to display an image; and

transmit the display signal to the display.

24. (Previously Presented) The system of claim 17, wherein the first haptic effect is

configured to emulate the command.

25. (Previously Presented) The system of claim 17, wherein the sensor, actuator, and

processor are disposed within the housing.

26. (Previously Presented) The system of claim 17, wherein the housing comprises one
of: a device configured to be worn by the user, a mobile phone, a personal digital

assistant, a touch-sensitive surface, a medical alert device, a mouse, or a keyboard.

27. (Previously Presented) The system of claim 17, wherein the user input comprises an

indication of a medical emergency.

28. (Previously Presented) The system of claim 17, wherein command is a request
associated with an operation, and the first haptic effect is configured to provide

information associated with the status of the operation.

29. (Previously Presented) A computer-implemented method comprising the steps of:
receiving, from a sensor, a sensor signal associated with a user input;

recognizing the user input and determining a command associated with the speech

information;

5of8
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if the user input is recognized and the command is determined:
generating a first actuator signal configured to cause an actuator to output
a first haptic effect; and
transmitting the first actuator signal to the actuator;
otherwise:
generating a second actuator signal configured to cause the actuator to
output a second haptic effect; and

transmitting the second actuator signal to the actuator.

30. (Previously Presented) The computer-implemented method of claim 29, wherein the

sensor comprises an optical sensor.

31. (Previously Presented) The computer-implemented method of claim 30, wherein the

user input comprises a focal point of a user’s eyes.

32. (Previously Presented) The computer-implemented method of claim 29, wherein if
the user input is recognized and the command is determined:

executing a function associated with the command;

generating a third actuator signal configured to cause the actuator to output a third
haptic effect; and

transmitting the third actuator signal to the actuator upon completion of execution

of the function.

6 of 8
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33. (Previously Presented) The computer-implemented method of claim 30, wherein the

third haptic effect is configured to emulate the function.

34, (Previously Presented) The computer-implemented method of claim 29, further
comprising:
generating an audio signal configured to cause a speaker to output a sound; and

transmitting the audio signal to the speaker.

35. (Previously Presented) The computer-implemented method of claim 29, further
comprising:
generating a display signal configured to cause a display to display an image; and

transmitting the display signal to the display.

36. (Previously Presented) The computer-implemented method of claim 29, wherein the

first haptic effect is configured to emulate the command.

7 of 8
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REMARKS

This paper is filed in response to the Non-Final Office Action mailed March 12,
2013. Claims 17-36 are pending in the present application, and the Office Action rejects
all pending claims. Specifically, the Office Action rejects claims 17-36 for non-statutory
obviousness type double patenting. Applicants respectfully request reconsideration and

allowance of all pending claims.

I. Double Patenting

The Office Action rejects claims 17-36 for non-statutory obviousness type double
patenting in view of claims 1-16 of U.S. 8,279,052. In response, in order to advance
prosecution, and not as an admission that claims 17-36 are not patentably distinct from

claims 1-16 of U.S. 8,279,052, Applicants file herewith a Terminal Disclaimer.
CONCLUSION

Applicants respectfully assert that in view of the amendments and remarks above,
all pending claims are allowable and Applicants respectfully request the allowance of all
claims.

Should the Examiner have any comments, questions, or suggestions of a nature
necessary to expedite the prosecution of the application, or to place the case in condition for
allowance, the Examiner is courteously requested to telephone the undersigned at the

number listed below.

Respectfully submitted,

Date: 6/7/7‘;_(3 ’/4 /'(’\

Michael Morlock
Reg. No. 62,245
KILPATRICK TOWNSEND & STOCKTON LLP
1001 West Fourth Street
Winston-Salem, NC 27101
(336) 607-7391 (voice)
(336) 734-2756 (fax)

8of8
US2008 4607741 1

IMMR-ITC2_0018578

APPLE INC.
Ex. 1112 - Page 221



Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [0001] of the Specification with the following
paragraph:

[0001] This application is a continuation of co-pending U.S. Patent Application
No. 12/612,230, entitled “System and Methods for Haptic Confirmation of Commands,”

filed November 4, 2009, now U.S. Patent No. 8,279,052, which is hereby incorporated by

reference in its entirety.

20f8
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Robert W. Heubel

“Application No. : 13/603,578
For . Systems And Methods For Haptic Confirmation Of
Commands
Filed . September 5, 2012
Examiner : Pham, Toan Ngoc
Art Unit . 2684
Confirmation No. : 1043

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

The following Amendment and Remarks are submitted in response to the Office

Action mailed March 12, 2013.

Amendments to the Specification begin on page 2 of this paper.
Listing of the Claims begins on page 3 of this paper.
Remarks begin on page 8 of this paper.
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Application Number: 13603578
International Application Number:
Confirmation Number: 1043
Title of Invention: Systems And Methods For Haptic Confirmation Of Commands
First Named Inventor/Applicant Name: Robert W. Heubel
Customer Number: 34300
Filer: Michael T. Morlock/Dee Jones
Filer Authorized By: Michael T. Morlock
Attorney Docket Number: IMM328.C1 (51851/849050)
Receipt Date: 07-JUN-2013
Filing Date: 05-SEP-2012
Time Stamp: 15:59:20
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $160
RAM confirmation Number 2785
Deposit Account
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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13603578

Filing Date:

05-Sep-2012

Title of Invention:

Systems And Methods For Haptic Confirmation Of Commands

First Named Inventor/Applicant Name:

Robert W. Heubel

Filer:

Michael T. Morlock

Attorney Docket Number:

IMM328.C1 (51851/849050)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut—s'l';(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : Robert W. Heubel

Application No. : 13/603,578

Filed : September 5, 2012

For : Systems And Methods For Haptic
Confirmation Of Commands

Examiner : Pham, Toan Ngoc

Art Unit : 2684

Conf. No. : 1043

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL
Commissioner:

Transmitted herewith are the following document(s) for filing in the above-identified
application:

Transmittal;

Terminal Disclaimer;

Response to Non-Final Office Action; and

EFS-Web Payment in the amount of $160.00 (Disclaimer Fee)

B

Shown below are the fees for the presentation of the amended claims: -

Highest #
Claims Previously
Remaining  Paid For Extra Rate Fee
TOTAL 20 20 0 $ 80 $o0
Ind. Cls. 2 3 0 $420 $0
Multiple Dependent Claim Added........cccomniiiniicincenss NO
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Attorney Docket IMM328.C1 (51851/849050)
Page 2 of 2

The Commissioner is hereby authorized to charge any additional fees required by this
action, or credit any overpayment, to Deposit Account Number 20-1430.

Respectfully submitted,
Date: é / 7 /?o =3 By: ié( /LL
KILPATRICK TOWNSEND & Michael Morlock (Reg. No. 62245)
STOCKTON LLP
1001 West Fourth Street
Winston-Salem, NC 27101 Certificate of Electronic Filing
(336) 607-7300 I hereby certify that this correspondence is being

Office via EFS-Web on June ,2013.

Lt Opne
Dee@&nes

electronically filed with the U?'ited States Patent
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PTO/AIA/26 (04-13)

Approved for use through 04/30/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it disptays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Pocket Number (Optional)
REJECTION OVER A “PRIOR” PATENT

In re Application of: Robert W. Heubel
Application No.: 13/603,578

Filed: September 5, 2012
For: Systems And Methods For Haptic Confirmation Of Commands

The applicant, _Immersion Corp. , owner of 100, percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 8,279,052 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for any during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321,

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willfut false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._62,245

/ﬁ( /Q 6/‘7/’?&}

Signature Date

Michael T. Morlock
Typed or printed name

Attorney, Reg. No. 62,245 336-607-7391
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection s estimated to take 12 minutes to ¢ omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 13/603,578 09/05/2012 | [ 7o be Mailed
eNTITY: X LARGE [ smALL [] MicRO

APPLICATION AS FILED — PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
O sasic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE ! N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
[] ExamINATION FEE / /
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(87 CFR 1.16(1)) minus 20 = X5 =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
n of paper, the application size fee due is $310 ($155
,zxsF;PoLi_%/ﬂ(g(N))S\ZE FEE for small entity) for each additional 50 sheets or
1S fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 06/07/2013 | srren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | foalerom - 20 Minus | = 20 -0 x 380 - 0
5 )
= [wesn) |2 virus | 3 -0 x 5420~ 0
<§( D Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
TOTAL ADD'L FEE 0
(Column 1) (CGolumn 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total z7cFr . i o
L 1.1e(i))( Minus = X $ =
Independent . '
o Minus - xs -
ﬁ D Application Size Fee (37 CFR 1.16(s))
>
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

*# If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/TRINA STEPTOE/

?his collection of information is required by 37 CEK 1.16 ?he information is required 1o obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compieting the form, call 1-800-PTO-9199 and select option 2.
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Receipt date: 04/05/2013

13603578 - GAU: 2684

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

~

Complete if Known

Application Number

13/603,578

Filing Date

September 5, 2012

First Named Inventor

Robert W. Heubel

Art Unit 2684
(Use as many sheets as necessary) Examiner Name Pham, Toan Ngoc
\_Sheet |1 [ of |1 Attorney Docket Number IMM328.C1(51851/849050) _/J

U.S. PATENT DOCUMENTS
P i f
Examiner | Cite Document Number Publication Date Neme °fmfé§'g°},iu°,'nﬁﬁf’ fieant o Pages, Columns, Lines, Where Relevant
Initials * No.' Number - Kind Code? (if known) HDD-YYYY Pas’:sg%?:soll;g:elea\:ant
1. US- 3,736,551 05-29-1973 Hirsch
2. US- 5,767,796 06-16-1998 Van Roekel et al.
3. US- 2002/098874 07-25-2002 Zirul et al.
4. US-2002/107695 08-08-2002 Roth et al.
5. US- 2011/0061017 03-10-2011 Ullrich et al.
8. US-2011/0102160 05-05-2011 Heubel et al.
uUs-
uUs-
Us-
us-
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines,
Examiner | Cite Publication N:’:;g;a;?’gﬁ:d” Where Relevant
Initials* | No. Country Code® - Number* - Kind Code® (if known) MM-[[))Sf(YYY Document Pasé:gf:so;\:;—‘;’eé:‘:ant T
WO 99/045531 09-10-1999 Microsoft Corp
8. WO 04/053830 06-24-2004 Immersion Corp
Voice Signal
9. WO 04/102527 11-26-2004 Technologies Inc.
NON PATENT LITERATURE DOCUMENTS
. Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Examiner C|te1 the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
Initials * No. number(s), publisher, city and/or country where published.
10 Patent Cooperation Treaty, International Search Report, Application No. PCT/US2010/054967, mailed February
g 24,2011,
" Patent Cooperation Treaty, Preliminary report on Patentability, Application No. PCT/US2010/054967, mailed May
. 18, 2012.
Examiner Toan Pham/ Date 06/17/2013
Signature rigan raimy Considered ’

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of
this form with next communication to applicant. ' Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP
901.04. * Enter Office that issued the document, by the two-letter cade (WIPQ Standard ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial number of the patent document. S Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. S Applicant is to
place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 2 hours to complete, including gathering, proparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of ime you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES
OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

US2008 2342102.1

If you need assistance in completing the form, call 1-800-PTO-9198 and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /TP/
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\ 2 UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
34300 7590 07/05/2013
PATENT DEPARTMENT (51851) PHAM, TOAN NGOC
KILPATRICK TOWNSEND & STOCKTON LLP
1001 WEST FOURTH STREET | ART UNIT PAPER NUMBER |
WINSTON-SALEM, NC 27101 2684
DATE MAILED: 07/05/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 1043
) o (51851/849050)
TITLE OF INVENTION: Systems And Methods For Haptic Confirmation Of Commands
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 10/07/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request (o reapply a previously paid issue fee must be clearly made, and delays in processing may occur due (o the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior (o issuance (o
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUL I'CLL and PUBLICATION I'CL (if required). Blocks 1 through S should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

34300 7590 07/05/2013
PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP
1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

gapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted Lo the USPTO (571) 273-2885, on the dale indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/603,578 09/05/2012 Robert W. ITeubel IMM328.C1 1043
TITLE OF INVENTION: Systems And Methods For Haptic Confirmation Of Commands (51851/849050)
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 10/07/2013
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
PHAM, TOAN NGOC 2684 340-407100

1. Change of correspondence address or indication of "Fee Address" (37
CI'R 1.363).

() Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address” indication (or "Fee Address" Indication [orm
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1

or agents OR, alternatively,

(2) the name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no namcis 3
listed, no name will be printed.

2

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or typc)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) arc submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

[X'Ihe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

PTOL-85 (Rev. 02/11)

Page 2 of 4
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5. Change in Entity Status (from status indicated above)
a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

(| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

a Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt?l]e Cﬁief In%orrnation Officer, U.S. Patent and Trademark Office, U.S. Department of Comrnerce,%.o.
Box 1450, Alexand%‘ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 1043
(51851/849050)
EXAMINER |
34300 7550 07/05/2013

PATENT DEPARTMENT (51851)
KILPATRICK TOWNSEND & STOCKTON LLP
1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101

PHAM, TOAN NGOC

| ART UNIT PAPER NUMBER |

2684

DATE MAILED: 07/05/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (§ U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
13/603,578 HEUBEL ET AL.
. ar= i i AlA (First Inventor to
Notice of Allowability %m";lerPHAM gergf"" Fils) Stetus
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the terminal disclaimer filed on 6/07/2013.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. ] The allowed claim(s) is/are 17-36. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
nitpfwww.Lisplo.gov/patenis/init_events/pph/index.jsp or send an inquiry to PPHicedback@usplo.aov .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[JSome *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [ Certified copies of the priotity documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other

of Biological Material
4. [ Interview Summary (PTO- 413)
Paper No./Mail Date ______

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130628
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Application/Control Number: 13/603,578 Page 2
Art Unit: 2684

Allowable Subject Matter

Claims 17-36 are allowed.

The following is an examiner's statement of reasons for allowance: The present
invention is directed to haptic confirmation of speech commands. Each independent
claim identifies the uniquely distinct features "if the user input is recognized
and the command is determined: generate a first actuator signal configured to cause the
actuator to output a first haptic effect; and transmit the first actuator signal to the
actuator; otherwise: generate a second actuator signal configured to cause the actuator
to output a second haptic effect; and transmit the second actuator signal to the
actuator". The closest prior art, Heubel et al. (US 2011/0102160) and Ullrich et al. (US
2011/0061017) disclose the conventional haptic feedback devices, either singularly or in

combination, fail to anticipate or render the above limitations obvious.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOAN N. PHAM whose telephone number is (571)272-

2967. The examiner can normally be reached on M-F.
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Application/Control Number: 13/603,578 Page 3
Art Unit: 2684

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin C. Lee can be reached on (571) 272-2963. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
6/28/2013
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 345575 HEUBEL ET AL.
H“mmn ““‘ ‘“H “m ““ “ “W m “‘ . o

TOAN N PHAM 2684
CcPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
20

(Assistant Examiner) (Date)
/TOAN N PHAM/
Primary Examiner.Art Unit 2684 06/28/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130628
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Issue Classification
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. OV

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 1043
(51851/849050)
34300 7590 07/1712013
PATENT DEPARTMENT (51851) | FEXAMINER |
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1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101 | ARTUNIT | paeseNoMEER |
2684
| MAIL DATE | DELIVERY MODE |
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
Supplemental 13/603,578 HEUBEL ET AL.
Notice of Allowabilit Examiner Art Unit AlA (First Inventor to
y TOAN N. PHAM 2684 File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [J This communication is responsive to
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 17-36. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp/fwww. usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.aov .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[] Al b)[J Some *c) [] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. D4 Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [] Other

of Biological Material
4. [ Interview Summary (PTO- 413)
Paper No./Mail Date _______

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130712
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Application/Control Number: 13/603,578 Page 2
Art Unit: 2684

Allowable Subject Matter

Claims 17-36 are allowed.

The following is an examiner's statement of reasons for allowance: The present
invention is directed to haptic confirmation of commands. Each independent
claim identifies the uniquely distinct features "if the user input is recognized
and the command is determined: generate a first actuator signal configured to cause the
actuator to output a first haptic effect; and transmit the first actuator signal to the
actuator; otherwise: generate a second actuator signal configured to cause the actuator
to output a second haptic effect; and transmit the second actuator signal to the
actuator". The closest prior art, Heubel et al. (US 2011/0102160) and Ullrich et al. (US
2011/0061017) disclose the conventional haptic feedback devices, either singularly or in

combination, fail to anticipate or render the above limitations obvious.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOAN N. PHAM whose telephone number is (571)272-

2967. The examiner can normally be reached on M-F.
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Application/Control Number: 13/603,578 Page 3
Art Unit: 2684

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin C. Lee can be reached on (571) 272-2963. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
7/12/2013
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitiing the ISSUE FEE and PUBLICATION FEE (I required). Blocks 1 through 5 should be completed wherc
gpj»_ropnatc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in ;c?tcd unl?_ss cotx.rfgctc:gi below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance tee notifications.

}‘;Ioetg:)lfls_ ceniﬁcat]c %f; mailing can only be used for domestic mailings of the

ee(s) Transmiltal, This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fapcrg. Each additional paper, such as an assignment or };'ormal drawing, must
nave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

34300 7590 07/05/2013 . : : : : . . :
I hereby certify that this Fi T ttal is being d ted with the United
PATENT DEPARTMENT (5 185 l) States Postal g:rvicc V\:?th ::&'st)lm::? ;x;‘s:tagc‘sforc;inrgt ce]g;)ss 1‘:““\;{:, an cnvcllopc
KILPATRICK TOWNSEND & STOCKTON LLP addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (371) 273-2885, on the date indicated below.

1001 WEST FOURTH STREET

- WINSTON-SALEM, NC 27101 (Deposilor’s name)
(Signature)
(Date)
l APPLICATION NO. ‘ FILING DATE l FIRST NAMED INVENTOR | ATTORNEY DOCKET NO, l CONFIRMATION NO.
13/603,578 09/05/2012 Robert W, Heubel MM328.C1 1043
TITLE OF INVENTION: Systems And Methods For Haptic Confirmation Of Commands (51851/849050)
l APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE l PUBLICATION FEE DUE [ PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE l DATE DUE l
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 10/07/2013
l EXAMINER | ART UNIT I CLASS.SUBCLASS |
PHAM, TOAN NGOC 2684 340-407100
1. Chanfc of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . .
CFR 1.363). (1) the names of up to 3 registered patent attorneys KJ.lpai:Llﬂk—JlOJalllSQnd &
O Change of correspondence address (or Change of Correspondence oragents OR, alternatively, Szt ockton LILP
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Cust 2 ed patent attorneys or agents. [fnoname is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ass%gnee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3,11, Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Immersion Corporation San Jose, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : ] Individual}(@ Corporation or other private group entity ) Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
XX 1ssue Fee 3 A check is cnclosed.
X@ Publication Fee (No small entity discount permitted) Xg Payment by credit card. Form PTO-2038 is attached.

(O Advance Order - # of Copies X

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number _ 2 () —1 43|

nclose an extra copy of this form).
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PTOL-85 (Rev. 02/11)
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wi

. Change in Entity Status (from status indicated above)

Applicant certifying micro entity status. See 37 CFR 1.29 ; Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issuc
ee payment in the micro entity amount will not be accepted at the risk of application abandonment.
a Applicant asserting small entity status. See 37 CFR 1.27 NOTE; If the application was previously under micro entity status, checking this box will be teken
to be a notification of loss of entitlement to micro entity status.
a Applicant changing to regular undiscounted fee status, ; Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: The Issuc Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signaturc /é /(l Date l OI : / fd/_?

Typed or printed name Michael Morlock Registration No. 62,245

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b{ the public which is to file (and by the USPTO to process)

an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submutting the completed application form to the USPTO. Time will var})‘/ degt;ndmﬁ upon the individual case. Any comments on the amount of time you require to compplete

this form and/or suggestions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

ﬁﬁ)x 1430, A\l/qxapqgng,z g’iggimgoZZSl?a-MSO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
cxandria, Virginia 13- .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal

Application Number:

13603578

Filing Date:

05-Sep-2012

Title of Invention:

Systems And Methods For Haptic Confirmation Of Commands

First Named Inventor/Applicant Name:

Robert W. Heubel

Filer:

Michael T. Morlock/Laura Smith

Attorney Docket Number:

IMM328.C1 (51851/849050)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut—s'l';(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 1780 1780
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
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Extension-of-Time:
Miscellaneous:
Total in USD ($) 2080
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : Robert W. Heubel

Application No. : 13/603,578

Filed : September 5, 2012

For : Systems And Methods For Haptic
Confirmation Of Commands

Examiner : Pham, Toan Ngoc

Art Unit : 2684

Conf. No. : 1043

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
TRANSMITTAL
Commissioner:

Transmitted herewith are the following document(s) for filing in the above-identified
application:

Transmittal;

Amendment Under 37 C.F.R. 1.312;

Comments on Statement Of Reasons For Allowance;
Part B — Fees Transmittal (PTOL-85B Form); and
EFS-Web Payment in the amount of $2,080.00

VAW

The Commissioner is hereby authorized to charge any additional fees required by this
action, or credit any overpayment, to Deposit Account Number 20-1430.

Respectfully submitted,

Date: ID/Z/ZD’Z By: //\/(/\

KILPATRICK TOWNSEND & Michael Morlock (Reg. No. 62245)
STOCKTON LLP

1001 West Fourth Street

Winston-Salem, NC 27101 Certificate of Electronic Filing

(336) 607-7300 I hereby certify that this correspondence is being

electronically filed with the United States Patent
Office via EFS-Web on October 3 ,2013.

%/ £ /chﬂ)"ﬂ IJZ(A

(. Laura J. Smith

US2008 4976165 1
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EFS ID: 17026492
Application Number: 13603578
International Application Number:
Confirmation Number: 1043
Title of Invention: Systems And Methods For Haptic Confirmation Of Commands
First Named Inventor/Applicant Name: Robert W. Heubel
Customer Number: 34300
Filer: Michael T. Morlock/Laura Smith
Filer Authorized By: Michael T. Morlock
Attorney Docket Number: IMM328.C1 (51851/849050)
Receipt Date: 03-0CT-2013
Filing Date: 05-SEP-2012
Time Stamp: 09:18:03
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $2080
RAM confirmation Number 9631
Deposit Account
Authorized User

File Listing:

Document
Number

File Size(Bytes)/ Multi Pages
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1 Transmittal Letter Transmittal849050.pdf no 1
652f5d415ffcf8574bd 09ca8d f96c6e 1f0b3d
e34
Warnings:
Information:
) 184034
Amendment after Notice of Allowance | AmendmentUnder37CFR84905
2 no 7
(Rule 312) 0.pdf
d63fca6127326264259e9dfa6fe579d c2ec)|
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket IMM328.C1 (51851/849050)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of  : Robert W. Heubel

Application No. : 13/603,578

For :  Systems And Methods For Haptic Confirmation Of Commands
Filed . September 5, 2012

Examiner :  Pham, Toan Ngoc

Art Unit 1 2684

Confirmation No. 11043

Mail Stop: Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Under 37 C.F.R. §1.104(e), reasons for allowance are intended only as a supplement to
the "record as a whole" when that record is not clear, and shall not be treated as a substitute for
the record or in a manner inconsistent with the record. Thus, applicant accepts the examiner's
reasons only to the extent that they are consistent with the record as a whole prior to the
Examiner’s statement of reasons for allowance, and does not accept any claim interpretation that
is broader or narrower than that afforded by the record as a whole prior to the examiner's
statement of reasons for allowance. No limitation or construction should be inferred from the
examiner's statement under rule 104(e).

Respectfully submitted,

pate: 161Z[2213 VaPat

Michael Morlock
Reg. No. 62,245

KILPATRICK TOWNSEND & STOCKTON LLP
1001 West Fourth Street

Winston-Salem, NC 27101

(336) 607-7474 (voice)

(336) 734-2629 (fax)

US2008 4976046 1

IMMR-ITC2_0018614

APPLE INC.
Ex. 1112 - Page 257



Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

REMARKS

Applicant submits this amendment pursuant to 37 C.F.R. § 1.312. Applicant has
amended claim 21 and 33 to correct minor typographical errors. These amendments do
not add any new matter, and embody merely the correction of formal matters. Applicant
respectfully requests the Examiner enter these amendments to the claims prior to their

issuance.

Respectfully submitted,

Date: ’0{3/20’3 . /L\ /‘\,

Michael Morlock
Reg. No. 62,245
KILPATRICK TOWNSEND & STOCKTON LLP
1001 West Fourth Street
Winston-Salem, NC 27101
(336) 607-7391 (voice)
(336) 734-2756 (fax)
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

AMENDMENTS TO THE CLAIMS

1-16 (Cancelled)

17. (Previously Presented) A system for generating haptic effects to confirm receipt of a
command, the system comprising:
a sensor;
a housing configured to be contacted by a user;
~ an actuator configured to output a haptic effect to the housing; and
a processor in communication with the sensor and the actuator, the processor
configured to:
receive, from the sensor, a sensor signal associated with a user input;
recognize the user input and determine a command associated with the
user input;
if the user input is recognized and the command is determined:
generate a first actuator signal configured to cause the actuator to
output a first haptic effect; and
transmit the first actuator signal to the actuator;
otherwise:
generate a second actuator signal configured to cause the actuator

to output a second haptic effect; and

transmit the second actuator signal to the actuator.

20f7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

18. (Previously Presented) The system of claim 17, wherein the sensor comprises an

optical sensor.

19. (Previously Presented) The system of claim 18, wherein the user input comprises a

focal point of a user’s eyes.

20. (Previously Presented) The system of claim 17, wherein the processor is further
configured to, if the user input is recognized and the command is determined:

execute a function associated with the user input;

generate a third actuator signal configured to cause the actuator to output a third
haptic effect; and

transmit the third actuator signal to the actuator upon completion of execution of

the function.

21. (Currently Amended) The system of claim [[18]] 20, wherein the third haptic effect is

configured to emulate the function.

22. (Previously Presented) The system of claim 17, further comprising a speaker in
communication with the processor, and wherein the processor is further configured to:
generate an audio signal configured to cause the speaker to output a sound; and

transmit the audio signal to the speaker.

23. (Previously Presented) The system of claim 17, further comprising a display in

communication with the processor, and wherein the processor is further configured to:

3of7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

generate a display signal configured to cause the display to display an image; and

transmit the display signal to the display.

24. (Previously Presented) The system of claim 17, wherein the first haptic effect is

configured to emulate the command.

25. (Previously Presented) The system of claim 17, wherein the sensor, actuator, and

processor are disposed within the housing.

26. (Previously Presented) The system of claim 17, wherein the housing comprises one
of: a device configured to be worn by the user, a mobile phone, a personal digital

assistant, a touch-sensitive surface, a medical alert device, a mouse, or a keyboard.

27. (Previously Presented) The system of claim 17, wherein the user input comprises an

indication of a medical emergency.

28. (Previously Presented) The system of claim 17, wherein command is a request
associated with an operation, and the first haptic effect is configured to provide

information associated with the status of the operation.

29. (Previously Presented) A computer-implemented method comprising the steps of:
receiving, from a sensor, a sensor signal associated with a user input;
recognizing the user input and determining a command associated with the speech

information;

4 0of 7
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Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

if the user input is recognized and the command is determined:
generating a first actuator signal configured to cause an actuator to output
a first haptic effect; and
transmitting the first actuator signal to the actuator;
otherwise:
generating a second actuator signal configured to cause the actuator to
output a second haptic effect; and

transmitting the second actuator signal to the actuator.

30. (Previously Presented) The computer-implemented method of claim 29, wherein the

sensor comprises an optical sensor.

31. (Previously Presented) The computer-implemented method of claim 30, wherein the

user input comprises a focal point of a user’s eyes.

32. (Previously Presented) The computer-implemented method of claim 29, wherein if
the user input is recognized and the command is determined:

executing a function associated with the command,

generating a third actuator signal configured to cause the actuator to output a third
haptic efféct; and

transmitting the third actuator signal to the actuator upon completion of execution

of the function.
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33. (Currently Amended) The computer-implemented method of claim [[30]] 32, wherein

the third haptic effect is configured to emulate the function.

34. (Previously Presented) The computer-implemented method of claim 29, further
comprising:
generating an audio signal configured to cause a speaker to output a sound; and

transmitting the audio signal to the speaker.

35. (Previously Presented) The computer-implemented method of claim 29, further
comprising:
generating a display signal configured to cause a display to display an image; and

transmitting the display signal to the display.

36. (Previously Presented) The computer-implemented method of claim 29, wherein the

first haptic effect is configured to emulate the command.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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For :  Systems And Methods For Haptic Confirmation Of
Commands

Filed : September 5, 2012

Examiner :  Pham, Toan Ngoc

Art Unit : 2684

Confirmation No. ;1043

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450
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AMENDMENT UNDER 37 C.F.R. § 1.312

Sir;
The following Amendment and Remarks are submitted pursuant to 37 C.F.R. §

1.312.
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Remarks begin on page 7 of this paper.

IMMR-ITC2_0018621

APPLE INC.
Ex. 1112 - Page 264



Serial No. 13/603,578
Attorney Docket IMM328.C1 (51851/849050)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Applicationof : Robert W. Heubel

Application No. . 13/603,578
For :  Systems And Methods For Haptic Confirmation Of
Commands
Filed : September 5, 2012
Examiner :  Pham, Toan Ngoc
Art Unit : 2684
Confirmation No. ;1043
OK TO ENTER: /TP/
Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.312

Sir;
The following Amendment and Remarks are submitted pursuant to 37 C.F.R. §

1.312.

Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 7 of this paper.

IMMR-ITC2_0018622

APPLE INC.
Ex. 1112 - Page 265



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. OV

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/603,578 09/05/2012 Robert W. Heubel IMM328.C1 1043
(51851/849050)
34300 7590 10/16/2013
PATENT DEPARTMENT (51851) | FEXAMINER |
KILPATRICK TOWNSEND & STOCKTON LLP PILAM, TOAN NGOC
1001 WEST FOURTH STREET
WINSTON-SALEM, NC 27101 | ARTUNIT | paeseNoMEER |
2684
| MAIL DATE | DELIVERY MODE |
10/16/2013 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

IMMR-ITC2_0018623

APPLE INC.
Ex. 1112 - Page 266



Application No. Applicant(s)

L. 13/603,578 HEUBEL ET AL.
Response to Rule 312 Communication . -
Examiner Art Unit
TOAN N. PHAM 2684

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. The amendment filed on 03 October 2013 under 37 CFR 1.312 has been considered, and has been:
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and the required fee to withdraw the application from issue.
d) [J disapproved. See explanation below.

e) [ entered in part. See explanation below.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
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