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SYSTEMS AND METHODS FOR
CLASSIFYING RECORDED INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims benefit under 35 U.S.C. §
119(e) of U.S. Provisional Application No. 61/042,751, filed
Apr. 6, 2008, incorporated herein by reference and U.S. Pro-
visional Application No. 61/158,732, filed Mar. 9, 2009,
incorporated herein by reference.

BACKGROUND

[0002] An incident refers to human or animal activities and
to a period of time while these activities take place. Incidents
include, for example, formation of agreements, transactions,
negotiations, discussions, ceremonies, meetings, medical
procedures, sporting events, crimes, attempted crimes, dis-
agreements, assaults, conflicts, discoveries, research, inves-
tigations, and surveillance. Incidents may include conse-
quences including changes to property such as
improvements, repairs, construction, production, manufac-
ture, growth, harvesting, damage, loss, theft, burglary, arson,
goods damaged in shipment, conditions of real estate, and/or
conditions of agricultural and forestry property. An incident
may include damage to property and/or injury to persons or
animals. Damage to property or injury to persons or animals
may be accidental or brought on by the action or failure to act
of one or more persons. Incidents include information valu-
able for risk management, insurance, claims, achievements,
sports records, news reporting, and entertainment.

[0003] Information (e.g., data, audio, visual, location, envi-
ronmental) gathered about an incident may describe the inci-
dent. Information may include facts about the activities of the
incident, consequences of the incident, time of the incident,
location of the incident, and identity of humans, animals, or
objects related to the incident. Information about an incident
may form a report of an incident (also called an incident
report). Information about the incident may be gathered
before, during, or after an incident.

[0004] Information about an incident may aid others to
determine the identity of the human or animal that performed
the activities of the incident, whether activities were properly
performed, property affected, human or animal injured; iden-
tity of witnesses, identity of a victims; responding law
enforcement and medical personnel; and anyone contributing
to the achievement or loss; extent of the loss or the injury; any
change in property; change in the value of property; and a
change in an object, person, plant, or animal.

[0005] Information about an incident may be used to estab-
lish responsibility for the consequences of an incident. For
example, whether or not the facts of the incident require
payment under an insurance policy may be determined on the
basis of a information about the incident. When a weapon is
used in an incident, responsibility for a loss or injury may in
part be based on whether the weapon is used within the
guidelines of a law enforcement agency, guidelines set forth
by a manufacturer of the weapon, or policies and reasonable
behavior or negligence as determined by local customs,
courts, and educational/training institutions.

[0006] A report ofanincidentin many cases may beused as
evidence of facts regarding the incident. Evidence may be
needed for proof of performance under an agreement, reso-
Iution of a failure to perform under an agreement, credit foran
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achievement, proof of damage, injury, crime, or loss, or for
enforcement of customs, rules, regulations, laws, judicial
orders, or directives from superiors such as employers, part-
ners, custodians, guardians, relatives, officials, or higher
ranking officers.

[0007] Validation of the information of an incident report
includes verifying the accuracy and completeness of the
information of an incident. Validation of an incident may
establish a foundation (e.g., legal foundation) and provide
corroboration for the facts of an incident. Validation may
provide foundation and corroboration sufficient for an inci-
dent report and the information therein to be used as evidence
in a court.

[0008] Accurate and complete reporting of the facts sur-
rounding an incident has great social, economic, and judicial
importance. Incident reporting as practiced in the prior art has
limitations that adversely affect accuracy and completeness.
Increased accuracy and greater completeness of incident
reports are needed and are provided by systems and methods
according to the present invention.

BRIEF DESCRIPTION OF THE DRAWING

[0009] Embodiments of the present invention will be
described with reference to the drawing, wherein like desig-
nations denote like elements, and:

[0010] FIG. 1 is a functional block diagram of a secondary
subsystem of a system for collecting and managing informa-
tion about incidents, according to various aspects of the
present invention;

[0011] FIG. 2 is a pictorial representation of a hypothetical
incident involving two law enforcement officers apprehend-
ing a suspect while each officer is operating a respective
primary subsystem of a system for collecting and managing
information about incidents, according to various aspects of
the present invention;

[0012] FIG. 3 is a functional block diagram of an imple-
mentation of one of the primary subsystems, herein referred
to as an incident recorder, of FIGS. 1 and 2;

[0013] FIG. 4 is a data structure diagram describing the
contents of memory in an implementation of the handset of
FIGS. 3 and 7,

[0014] FIG. 5 is a plan view of an implementation of the
headset of the incident recorder of FIG. 3;

[0015] FIG. 6 is a plan view of an implementation of the
personal hub of the incident recorder of FIG. 3;

[0016] FIG. 7 is a plan view of an implementation of the
handset of the incident recorder of FIG. 3;

[0017] FIGS. 8A and 8B are state change diagrams of states
of the handset of FIG. 7 while recording original incident
information and controlling the display; and

[0018] FIG. 9 is a state change diagram of states of the
handset of FIG. 7 while reviewing incident information.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Anincident report, as discussed herein, is a report of
information about an incident. An incident report may include
information gathered, recorded, documented, explained,
classified, described, and/or supplemented. An incident
report may be formed before, during, or after an incident.

[0020] An incident report in a preferred implementation is
intended to be admissible as evidence in a court. For example,
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an incident report may consist entirely of information stored
and communicated in one or more suitable electronic formats.
[0021] According to various aspects of the present inven-
tion, an incident report may include a combination of infor-
mation, also referred to as incident information, including
audio, photographs, video, forms, text, graphics, scans, and
electronic documents (e.g., email, word processing, spread-
sheets, graphical models, photographs, equipment configura-
tion data, equipment operation event logs).

[0022] Scans include for example scanned paper docu-
ments (e.g., tickets, titles, driver’s licenses, vehicle registra-
tions, insurance cards, bills oflading, manifests), scanned bar
codes (e.g., on products, badges, driver’s licenses, hospital
reports, receipts), scanned magnetic stripes (e.g., bank cards,
driver’s licenses), scanned magnetic media (e.g. tapes, disks),
scanned optical media (e.g., CDs, DVDs), and scanned
glyphs (e.g., on documents, products, badges, driver’s
licenses).

[0023] Incident information may be recorded (e.g., audio,
video) to document an incident at the time of occurrence.
Recording incident information captures at least some of the
information about the incident. Recording further protects
against loss of information, for example, by physical loss or
by faulty human memory.

[0024] Afterthe first incident information is recorded (e.g.,
an original incident report) and available for review, a deriva-
tive incident report based on the incident information may be
developed. A derivative incident report (also called a revi-
sion) includes the original incident information (i.e.,
unchanged) plus supplemental information. Supplemental
information may be added to the original information to
enhance an understanding of the original incident informa-
tion or the incident. Supplemental information may provide
additional description of the incident. Supplemental informa-
tion may be formed through selecting, adding, annotating,
supplementing, organizing, classifying, emphasizing, and
editing, any of which being referred to herein as revising,
original incident information or additional information gath-
ered after the incident. The result of revising is herein called
a revision. A revision includes original incident information
combined with supplemental information.

[0025] A primary subsystem, according to various aspects
of the present invention, captures original information and
supplemental information to form a revision. Adding supple-
mental information to original incident information is impor-
tant because the originally information may not fully capture
what was seen, heard, or sensed by the author-operator or
clarify any ambiguities in the originally information.

[0026] To improve the accuracy of incident reports and to
avoid any loss of information due to lapse of time and dimi-
nution of human memory, systems and methods of the present
invention provide the author-operator a capability for captur-
ing original information, reviewing, supplementing, and clas-
sifying while at or near the incident and/or near the time the
incident occurred.

[0027] In other words, systems and methods according to
various aspects of the present invention may employ struc-
tures and operations that facilitate gathering, reviewing,
supplementing, and/or classifying recorded information
where the supplemental and/or classification information is
generally recorded at a time soon after the initial incident
recording is made. Furthermore, a primary subsystem accord-
ing to various aspects of the present invention enables revi-
sions to be made at the location of the incident prior to leaving
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the location. Making a revision that is spatially or temporally
proximate to the incident provides a more complete and accu-
rate incident report. Supplemental information provided by
the author-operator may result from an analysis of the original
incident information. The author-operator may describe in
supplemental information and classifications what was seen,
heard, or understood by the author-operator.

[0028] Systems for collecting and managing information
about incidents, according to various aspects of the present
invention, include primary and secondary subsystems. Pri-
mary subsystems are generally used at the time and place of
the incident. Secondary subsystems generally are not used at
the time and place of the incident. Primary and secondary
subsystems cooperate to collect and manage information.
[0029] A primary subsystem, according to various aspects
of the present invention, may capture (e.g., record) original
incident information that forms the basis for an incident
report. A person that operates a primary subsystem may be
referred to as a user, an author, an author-operator, or simply
an operator. A primary subsystem may facilitate any of the
following actions performed by the author-operator in any
suitable order: capturing original incident information,
timely reviewing original incident information, timely gath-
ering supplemental information, timely classifying incident
information whether original or supplemental, and timely
preparing one or more revisions.

[0030] A secondary subsystem may include any computer
system (e.g., personal computer, server, network of servers)
that receives data from one or more primary subsystems and
stores, manipulates, or reports the data, for example, as evi-
dence. A secondary subsystem may receive data as an inci-
dent report. A secondary subsystem may store, select, decom-
pose, classify, sort, combine, compare, analyze, adjust,
organize, display in accordance a classification of the infor-
mation, and/or control access to incident reports. A secondary
subsystem may comprise a hierarchy of components.

[0031] A secondary subsystem may include an evidence
manager. A user of an evidence manager may obtain summa-
ries of numerous incident reports using database query and
reporting technologies and may view the results on a work-
station. Submission of an incident report to a secondary sub-
system may occur according to a predefined workflow. Any
conventional workflow management technologies (hardware,
software) may be used to receive, complete, validate, and
authorize use of the incident report. These functions may be
accomplished by different individuals along a workflow. Inci-
dent reports of the same incident, but taken from different
perspectives (e.g., different primary subsystems), may be
managed in converging workflows that produce a combined
incident report as a new version.

[0032] Anincident information, in whole or in part, may be
presented to a user on a primary subsystem that includes a
display or on a workstation of a secondary subsystem.
[0033] While reviewing incident information, whether
original or supplemental, an author-operator may record
supplemental information or classify previously recorded
information (e.g., original, revisions). An operator of a pri-
mary subsystem may review, using the primary subsystem,
original information or supplemental information to classify
any portion of the information as belonging to a category.
[0034] A category is a descriptor or label that identifies a
common aspect among members assigned to the category.
Associating a member to a category (or a category to a mem-
ber) is herein referred to as classifying where a member is a
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quantity of information recorded or to be recorded. A member
may be identified by selecting any one or more portions of an
incident report. Selection and classification may be according
to operator input and/or performed according to predefined
selection and classification criteria. Categories may be alter-
native (e.g., each from a suitable list) or hierarchical (e.g.,
subcategories) for further classifying incident information.
Generally categories are predefined so that one or more cat-
egories or groups of categories may be suggested to the opera-
tor for classification. Predefined categories describe informa-
tion expected to be part of an incident report or revision. In
addition, categories may be user defined using any user inter-
face technology discussed herein. User defined categories
may classify unusual or unexpected information. A category
may be implemented by a storage and/or transmission tech-
nology (e.g., classified information is encrypted or distributed
according to a key or plan linked to one or more categories).
[0035] Categories for use with law enforcement incident
reports may denote an incident type (e.g., traffic stop, bur-
glary, patrol); an expected incident outcome (e.g., warned,
ticketed, arrested); an expected piece of information (e.g.,
location, recording of reading the suspect rights); one or more
expected types of information that facilitate handling accord-
ing to various policies (e.g., unintended recording, recording
outside of a mission, recording of unethical or illegal behavior
of'a co-worker or associate, recording containing information
that should be kept secret to avoid a risk of political, legal,
social, economic, religious, psychological, or physical con-
sequences).

[0036] Categories may determine how information is
stored, communicated, and/or accessed on primary and/or
secondary subsystems. Classified information, according to
one or more categories associated therewith, may be
encrypted using particular keys, stored using a particular
technology, transmitted only according to particular policies
and protocols, and/or subject to access or display only accord-
ing to particular policies and protocols. For example, infor-
mation classified as personal-confidential may include infor-
mation unrelated to an incident that was inadvertently
recorded.

[0037] Categories may identify information that reveals
victim identity, politically sensitive information, information
proprietary to the primary subsystem operator, witness iden-
tity, innocent bystander identity, informant identity, behavior
(of a co-worker, celebrity, public figure) that may merit dis-
cipline, behavior unbecoming an official, information pro-
tected by trade secret or copyright law, information related to
national security. Classification facilitates handling such
information according to suitable policies beginning with the
original recording and revisions.

[0038] A category selected for private information may be
used to determine the level of authority required to receive,
locate, identify, access, and/or display the information on a
primary or secondary subsystem. For example, an operator of
a primary subsystem may classify a portion of an incident
report as behavior that may merit discipline. Consequently,
the existence and/or review of that portion of the incident
report may be blocked to individuals not providing suitable
credentials. Necessary credentials may belong only to a
supervisor or a member of a disciplinary committee. Other
staff employees may have little access and the public may
have no access to such information.

[0039] Categories (or the effects of classification) are pref-
erably integral to an incident report and its revisions. An
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information manager of a secondary subsystem may process
information about incidents according to the classification by
the author-operator and/or classification by another person
who created a revision.

[0040] As discussed herein, original and supplemental
recording of information may be accomplished with any suit-
able conventional recording technology or conventional com-
bination of sensing, detecting, formatting, communicating,
and recording technologies.

[0041] Supplementing occurs when a first presentation of
audio or video content, herein also referred to as a movie,
whether original or previously recorded supplemental infor-
mation, plays for a duration during which an operator may
indicate an instance in time for adding a second presentation
that provides supplemental information or classifies the infor-
mation (e.g., beginning or ending of selected information to
be classified).

[0042] The second presentation may be of any duration and
may include information from the first presentation (e.g., an
excerpt) or supplemental information from another source.
The second presentation may be limited to a still photograph
with no audio (e.g., a frame from the video of the first pre-
sentation), a short loop of one or a few moments (e.g., a scene,
one or more frames of video from the first presentation). In the
second presentation, the operator’s supplemented informa-
tion may emphasize or describe an audio occurrence (e.g., a
gunshot, a few words, a noise) or a visual occurrence (e.g., a
glance, a facial expression) of the first presentation.

[0043] In a preferred implementation, a record of an inci-
dent is stored, reviewed, revised, and communicated in accor-
dance with “Coding of Moving Pictures and Audio”, an ISO/
IEC standard, known as MPEG-4. Information in MPEG-4
format is contained in containers, defined by the format.
Information recalled from an MPEG-4 containers may be
used to compose scenes, movies, descriptions, supplemental
information, and classification as discussed herein. Metadata
describing a container may identify whether or not one or
more categories (possibly further identifying which catego-
ries) have been associated with the content of the container.
[0044] Primary subsystems may perform any one or more
of the following functions in any suitable combination:
detecting for collecting information, recording information
(e.g., original, supplemental), forming a revision, selecting
information for classification, classitying information, com-
municating among components identified to the same opera-
tor (herein also called a personal primary subsystem), storing
the identity of the operator, communicating between a pri-
mary subsystem and a secondary subsystem, storing
addresses for communication, receiving software and data
from a secondary subsystem, and transmitting status, data, an
incident report, or a revision to a secondary subsystem.
[0045] A primary subsystem may be packaged in several
units (e.g., products individually sold or handled) (herein
called components) that cooperate by wired or wireless links
to participate in performing the set of functions of the primary
subsystem. A component may perform some functions with-
out communication with other components of the primary
subsystem.

[0046] A primary subsystem may include a detector, a
recorder, and a user interface for reviewing and managing
incident information (e.g., preparing supplemental informa-
tion, selecting, classifying). A detector may detect any ambi-
ent condition: video, audio, ambient information (e.g., tem-
perature, amount of light), or scanned information. A video
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detector may include a video camera oriented by the author-
operator for recording whatever is in the field of view of the
author-operator.

[0047] A primary subsystem may format detected informa-
tion for recording or communicating recorded information.
Preferably, detected information, whether original or supple-
mental, is formatted according to a format of the type known
as MPEG-4. A classification may apply to the information of
an entire MPEG-4 container or any portion of a container.
Containers may be arranged in hierarchy for applying a clas-
sification of a parent container to all its children. A classifi-
cation for one MPEG-4 container may apply to all subsequent
(e.g., playback) MPEG-4 containers until reaching an
MPEG-4 container having a different classification.

[0048] A recorder may store detected or revised informa-
tion. A recorder may store information as MPEG-4 contain-
ers. An original incident report and related revisions may be
stored serially or in hierarchy using any conventional record-
ing and storing technologies.

[0049] A user interface may facilitate gathering original
and supplemental information, forming an incident report,
reviewing original and supplemental information, selecting
information for classification, classifying information, and
preparing revisions.

[0050] A user interface may include a display and controls.
A display of a handset may be implemented using conven-
tional touch screen technologies. A display may provide
touch screen legends (e.g., icons) for manual selection by a
user. A user interface may be implemented using conven-
tional interactive-voice-response (IVR) technologies (e.g.,
the user interface recites an audio script with prompts (e.g.,
true/false, multiple-choice) to elicit a response from the user.
A user may respond to an IVR script, for example, by speak-
ing into a microphone of the user interface, selecting a legend
on a touch screen display, or operating a control.

[0051] A user interface may further include controls to
start, stop, or toggle functions of the primary subsystem (e.g.,
startif stopped, stop if started). User operated controls may be
positioned on one or more components of the primary sub-
system. A primary subsystem having controls on more than
one component (e.g., handset, hub) that perform the same
function may respond to operation of either or both controls.
Operation of a control may result in a presentation of mul-
tiple-choice legends on the display for selection by the user.
Functions performed by operation of a control may include
start recording, stop recording, toggle recording on/off,
toggle display on/off, and mark selection, review, or revision.
The primary subsystem is said to be in a privacy mode (or
performing a privacy function) when it is not recording.
[0052] Methods, according to various aspects of the present
invention, increase the likelihood that an incident report is
complete, accurate, corroborated, verifiable, accessible, inte-
grated with other sources of information, and reliably stored
(e.g., for use as evidence). These functions and advantages
may be obtained by virtue of the variety of elements of an
incident report (e.g., sounds, movies, forms, text, graphics,
documents, scans) and the capability of revising a scene
based on any or all of these by the author-operator of the
primary subsystem.

[0053] Revisions may improve the emphasis or clarity ofan
incident report. Video images may be cropped, panned, and/
or zoomed. Movies may be clipped. Photographs may be
cropped and/or scaled. Audio streams may be clipped. Printed
information may be amended or partially rewritten for clarity.
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Supplemental information may be provided by the author-
operator regarding the original recording. All of these revi-
sions may occur at the primary subsystem by operation of a
user interface. The time (e.g., time of day, date) of making a
revision may also be recorded. The original recordings are
preferably retained. The revisions preferably form a new ver-
sion of the incident report.

[0054] For example, a system for collecting and managing
evidence may include any number of station hubs (e.g., sec-
ondary subsystems) coupled by a network to any number of
shift hubs (e.g., secondary subsystems). A station hub pro-
vides secure operation of a manager of information about
incidents (e.g., an evidence manager). A network supports
data and inter-process communication. Any conventional
protocol may be used (e.g., an internet or intranet protocol
stack). A shift hub provides data transfer from a primary
subsystem (e.g., incident reports and revisions), recharging of
rechargeable batteries, and/or data transfer to the primary
subsystem (e.g., software upgrades, information regarding
tactical tasks, evidence collection tasks, communication
tasks).

[0055] For example, a system for collecting and managing
information about incidents 100 of FIG. 1 includes station
hub 110 coupled by network 114 to shift hub 120. Station hub
110 hosts evidence manager 112 (e.g., a database manager
adapted in a conventional manner for managing evidence).
Hosting includes a conventional secure computing environ-
ment (e.g., physical security, communication security, access
controls, encryption, personnel authentication). Network 114
provides secure communication between any number of sta-
tion hubs 110 and shift hubs 120. Shift hub 120 includes a
processor 122, an ad hoc transceiver 124 for wireless com-
munication with any suitable number of primary subsystems
equipped for wireless data transfer, docks 126 for wired con-
nection to any suitable number of primary subsystems, a
device identification detector 128, and a person identification
detector 129.

[0056] Processor 122 via ad hoc transceiver 124 and docks
126 may poll primary subsystems or components that are
within range for maintaining wireless ad hoc communication
based on one or more suitable communication channels (e.g.,
conventional IR, radio, or wireless network channels) and
using one or more suitable communication protocols (e.g.,
conventional IEEE 802). Such a network is “ad hoc” because
candidates of the network may enter and members of the
network may exit (e.g., moved by humans) the zone of com-
munication without advance notice to processor 122. Proces-
sor 122 detects entry and exit of a primary subsystem and
component from the ad hoc network and maintains the ad hoc
network with as many members as practical for the capability
of processor 122.

[0057] A device identification detector detects an identifi-
cation of a component of a primary subsystem or of an entire
primary subsystem (e.g., a personal primary subsystem). For
example, on check-in to shift hub 120 (e.g., via docking or
local ad hoc communication), device identification detector
128 identifies the components or a primary systems and asso-
ciates the detected identities to the incident reports trans-
ferred from the components or primary subsystems to shift
hub 120. Identification and association provides evidence
validation (e.g., custody, control). On checkout from shift hub
120 (e.g., via undocking or removal from local ad hoc com-
munication), device identification detector 128 identifies
components to the primary subsystems (e.g., in the same or
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another component) so that incident reports are recorded in
association with that component’s identification, again for
purposes of evidence validation.

[0058] A person identification detector detects an identity
of a person associated or to be associated with a primary
subsystem. For example, on check-in of a primary subsystem
to shift hub 120, the person that plugs components of the
primary subsystem into docks 126 may be identified by per-
son identification detector 129 for association to the incident
reports transterred from the primary subsystem for purposes
of evidence validation. On checkout of a primary subsystem
from shift hub 120 (e.g., removal from docks 126), the person
that removes components of the primary subsystem may be
identified to the primary subsystem so that incident reports
are recorded in association with that person’s identification,
again for purposes of evidence validation.

[0059] Docks 126 accept, by plug-in to a wired network,
any suitable number of primary subsystems or components
thereof. Docks may also provide a location (e.g., a bin) within
range of ad hoc transceiver 124 for communication between
processor 122 via transceiver 124 and any number of primary
subsystems or components thereof placed at the location
(e.g., in the bin). The location may be suitable for detecting
device identification by device identification detector 128.
For example, handsets 132 and 134 may be plugged into
docks 126. Headsets 222 and 232, personal hubs 224 and 234
may be located in a bin (not shown) for scanning or program-
ming by device identification detector 128.

[0060] Docks 126 locate and link for communication com-
ponents and primary subsystems for data transfer to second-
ary subsystem 110 as coordinated by processor 122 and evi-
dence manager 112. Data transfer may include original and
supplemental information, incident reports, classification
within incident reports, and usage logs. If other components
of primary subsystems are nearby but not plugged into docks
126, data transfer may occur via ad hoc transceiver 124 as
controlled by processor 122 for communication with those
other components and primary subsystems capable of wire-
less communication.

[0061] A hypothetical incident and application of systems
and methods according to various aspects of the present
invention is illustrated in F1G. 2. FIG. 2 pictorially represents
a hypothetical incident involving two law enforcement offic-
ers 206 and 204 apprehending a suspect 202 while each
officer operates a respective primary subsystem, herein called
a system for incident recording 208 and 209 (herein also
called an incident recorder), according to various aspects of
the present invention.

[0062] Officer 204 operates an electronic control device
210 (e.g., a TASER International model M26 or X26 device)
that deploys two wire-tethered electrodes and hits suspect
202 at contact points 212 and 214. Current generated by the
electronic control device flows through the wires, electrodes,
and tissue of the suspect to cause involuntary muscle contrac-
tions, halting locomotion by the suspect and facilitating arrest
of the suspect. Incident recorder 208 worn by officer 204
records a movie (e.g., original audio and video information)
during the confrontation. System for incident recording 209
worn by officer 206 also records a movie during the confron-
tation from a different point of view.

[0063] In this example, systems 208 and 209 are identical.
Each system includes a headset 222 (232), personal hub 224
(234), handset 132 (134), and on-duty transceiver 228 (238).
Each headset 222 (232) includes a camera and microphone
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oriented away from the officer toward the field of view of the
officer’s eyes. Soon after suspect 202 is arrested (e.g., hand
cuffed, shackled, confined), officer 204 (206) may indepen-
dently review the movie that was recorded and add supple-
mental information and classifications to any portions of the
movie.

[0064] Reviewing is accomplished by watching previously
recorded information on the display of the handset. Adding a
quantity of supplemental information (e.g., adding a descrip-
tion) is accomplished, among other things, by identifying a
scene, and adding audio (e.g., talking about the scene into a
microphone of the headset or personal hub), adding video
(e.g., removing the camera from the headset and orienting it
toward anything of interest), or adding graphical information
(e.g., describing in a standardized way where on the body of
the suspect contact points 212 and 214 occurred).

[0065] Classifying is accomplished by reviewing previ-
ously recorded information (e.g., original, supplemental,
revision) selecting recorded information (or designating
information to be recorded) and associating one or more
categories (e.g., subject matter) to the selected information. A
classification may apply to any portion of a movie. Recorded
information may have one, several, or no classifications.
[0066] Inan implementation, a system for incident record-
ing 208 of FIG. 3 includes handset 132, personal hub 224, and
headset 222. Handset 132 includes processor 340, memory
341, video monitor 342, controls 343, handset speaker 344,
audio in circuit 345, audio out circuit 346, handset mike 347,
accelerometer 348, and wired/wireless interface 349. Per-
sonal hub 224 includes hub mike 324, hub speaker 326, and
controls 328. Headset 222 includes head mike 334, oriented
mike 335, head speaker 336, oriented camera 337, and orien-
tation detector 338.

[0067] Inanotherimplementation, incident recorder 208 or
209 includes headset 500, personal hub 600 and handset 700.
Headset 500 includes oriented camera 510, oriented mike
520, head mike 530, head speaker 540, orientation detector
550, and conductor 560. Personal hub 600 includes hub mike
620, volume 624, hub speaker 626, event switch 630, privacy
switch 640, privacy indicator 642, conductor 560, and con-
ductor 612. Handset 700 includes power switch 720, handset
speaker 722, volume 724, handset mike 726, display 730,
picture-in-picture 732 portion of display 730, legends 740,
event switch 750, privacy switch 760, privacy indicator 762,
display toggle switch 770, and conductor 612.

[0068] The functions and functional cooperation of the
components of the incident recorder are discussed below.
[0069] A handset, according to various aspects of the
present invention, provides a display and provides controls
sized and positioned for operation by a user’s fingers or
thumbs. A handset operates to record original incident infor-
mation. A handset operates to review original incident infor-
mation and to record supplemental incident information. A
handset operates to classify original and supplemental inci-
dent information. A handset may receive information from
another component of the incident recorder (e.g., hub, head-
set) for recording by the handset. A handset may communi-
cate an incident report to other portions of an incident
recorder or to a secondary subsystem.

[0070] For example, handset 132 (700) receives from per-
sonal hub 224 (600) or headset 222 (500) signals that convey
audio or video information. Handset 132 stores the audio and
video information in MPEG-4 format in memory 341. In
another implementation, personal hub 224 (600) is omitted
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and handset 132 (700) cooperates directly with headset 222
(500) through a wired interface to convey audio and video
signals and to record the signals. In another implementation,
headset 222 (500) is omitted and handset 132 includes a
microphone and speaker for use by the author-operator of the
handset and an oriented microphone (not shown) and oriented
camera (not shown) that are oriented by the author-operator
of the handset.

[0071] A personal hub, according to various aspects of the
present invention, couples one or more of a headset and a
handset. A personal hub may include a wired interface or a
wireless interface to a headset or a headset. A personal hub
may include controls for operation by a user’s fingers or
thumbs. Some controls of a personal hub may perform oper-
ate functions similar to the controls of a handset. While a
personal hub is coupled to a handset, the controls on either the
handset or the personal hub may be used to operate the hand-
set.

[0072] For example, personal hub 224 (600) provides a
wired interface to headset 222 (500) and handset 132 (700).
An operation of event switch 630 or privacy switch 640 oper-
ates on handset 700 to perform the same functions as an
operation of event switch 750 or privacy switch 760.

[0073] A primary subsystem may be implemented without
a personal hub where, for example, a user interface of the
handset is sufficient for intended operations of the primary
subsystem.

[0074] A headset is adapted to couple to a head of an
author-operator. A headset, according to various aspects of
the present invention, supports visual and audio detectors. A
headset may have a predetermined orientation on an author-
operator’s head. A detector may be oriented with respect to
the headset and thus be oriented with respect to the author-
operator’s head. An oriented detector may include any device
for detecting physical phenomena that is oriented (e.g., posi-
tioned) along a same general direction as a sense (e.g., sight,
hearing) of the author-operator.

[0075] A headset may include, as an oriented detector, a
microphone for detecting sound. The microphone may be
oriented in a direction of hearing of the author-operator. A
headset may include, as an oriented detector, a camera for
detecting radiant energy in any suitable channel or spectrum
in a direction of sight of the author-operator.

[0076] A headset may include a source of radiant energy
(e.g., laser, light, EM pulse) and a detector for detecting
radiant energy from the source that is reflected towards the
headset. A headset may include a laser for identifying a ref-
erence location or for use as a designator for orienting a data
source or targeting weapons.

[0077] For example, headset 222 (500) is worn on the head
of a human operator. Headset 222 (500) includes oriented
microphone 335 (520) and oriented camera 337 (510) for
continuously detecting audio and visual (or infrared) infor-
mation from the direction facing the operator. Because hand-
set 222 (500) is attached to the operator’s head, the orientation
of microphone 335 (520) and oriented camera 337 (510)
retains its orientation in the direction facing the operator as
the operator turns his or her head to face a different direction.
Headset 222 (500) further includes microphone 334 (530)
and speaker 336 (540) located proximate to the mouth and ear
respectively of the human operator for receiving descriptive
information from the author-operator and for providing a
review of recorded information.
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[0078] A processorincludes any circuitry or subsystem that
performs a stored program. A processor may include a dedi-
cated digital signal processor, a microcontroller, a micropro-
cessor, an application specific integrated circuit, logic cir-
cuitry, MEMS device, signal conditioning circuitry,
communication circuitry, a computer, a radio, a network
appliance, combinations thereof in any quantity suitable for
accomplishing one or more stored programs.

[0079] Forexample, processor 340 includes a digital signal
processor for digitizing audio signals, a microcontroller for
supporting video display and user interface controls, and a
microcomputer with an operating system and application
software for performing all other functions of handset 132
(700). In another implementation, greater signal processing
throughput is supported with additional parallel processing
circuits and technologies.

[0080] A memory includes any semiconductor, magnetic,
optical technology, or combination thereof for storing infor-
mation. All or a portion of memory may be on removable
media removed from handset 132 (700) for transferring data
out of handset 132 (700) or for introducing data into handset
132 (700) (e.g., software upgrade, replacement information
for any information described with reference to FIG. 4). For
example, memory 341, stores information as described with
reference to FIG. 4 using non-removable semiconductor tech-
nology. A portion of memory 341 may be maintained in
nonvolatile memory to avoid data loss in the event of failure
or removal of battery power to handset 132 (700).

[0081] A video monitor provides a display of video infor-
mation (e.g., a movie). A video monitor may present legends
for controls of a user interface. A video monitor may present
video information as it is being originally recorded and
recorded information for review. A video monitor may
present supplemental video information. A video monitor
may include a processor or circuitry for supporting the dis-
play. A video monitor may employ any display technology
suitable for the environment in which handset 132 (700) is
used. In an implementation, video monitor 342 includes a
conventional LCD display that presents video in shades of
green for visibility outdoors. In another implementation,
video monitor 342, or a monitor in addition to video monitor
342, is included in headset 222 (500) and the correlation of
legends on the display with controls of the user interface does
not require the trained user to view his or her hands when
operating the controls. In another implementation, video
monitor 342 includes a touch-screen display (730) that
receives author-operator input via author-operator contact
with the display.

[0082] A control, according to various aspects of the
present invention, is a part of a user interface that provides
input to a processor in response to an action by an author-
operator. A control may be operated as a consequence of any
muscle contraction by the operator. A control may be incor-
porated into clothing worn by the operator (e.g., gloves,
sleeves, shoes). A control may provide analog or binary infor-
mation to a processor. A control may comprise a detector of a
binary condition or a detector of an analog condition. A
control may include a portion of a touch-screen display.
[0083] Forexample, controls 343 include a first plurality of
touch-screen legends 740 (four legends shown) positioned on
display 730 of video monitor 342. Legends may be organized
as hierarchical menus. The touch-screen legends of controls
343 may be sized and positioned on the display ofhandset 132
(700) for operation by the operator’s thumbs. Operation (e.g.,
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touching, pressing, selecting) of touch-screen legend 740
selections the function indicated by the legend. Legends 740
may be defined and redefined by processor 340 within any
suitable operating context, state, or mode of operation, thus
many if not all functions of handset 132 may be operated via
legends 740.

[0084] Controls 343 may further include dedicated
switches that when operated initiate performance of a dedi-
cated function. In one implementation, operation of event
switch 750 (630) starts the recording of incident information
by handset 132 or 700, operation of privacy switch 760 (640)
stops the recording of incident information by handset 700,
operation of display switch 770 toggles the operation of dis-
play 730 between an on-state and an oft-state. While personal
hub 600 is coupled to handset 700, an operation of event
switch 630 and privacy switch 640 perform the function of
event switch 750 and privacy switch 760 respectively.
[0085] In another implementation, controls 343 include
multiple-function switches. A function performed by mul-
tiple-function switch depends upon the operating context of
handset 132 or 700. While handset 700 operates to gather
original incident information, event switch 750 (630) and
privacy switch 760 (640) operate as described above. While
handset 700 operates in a review mode in which original
information or previously recorded supplemental informa-
tion is presented on display 730, event switch 750 (630)
toggles recording to start and stop recording of supplemental
information by handset 132 or 700; and privacy switch 760
(640) initiates presentation by handset 132 or 700 of sug-
gested categories as touch-screen legends 740 to facilitate
classification. When a touch screen legend is touched by the
operator, handset 132 (700) classifies the selected informa-
tion by associating the category of the legend to the selected
information.

[0086] Controls 343 may further include power switch 720
and volume switch 724 (624). An operation of power switch
720 toggles power to handset 700 on and off. An operation
volume switch 724 (624) increases or decreases the audio
volume provided by handset speaker 722, hub speaker 626, or
head speaker 540.

[0087] Head speaker 540 may include conventional head-
phones or ear buds.

[0088] An audio-in circuit provides audio information to a
processor in a suitable signal format. Signal conditioning,
analog to digital conversion, sampling, multiplexing, and fil-
tering may be accomplished by an audio-in circuit. For
example, audio-in circuit 345 provides to processor 340 audio
information responsive to analog microphones including
handset mike 350 (726), hub mike 324 (620), head mike 334
(530), and oriented mike 335 (520). Conversion to MPEG-4
format may be accomplished by processor 340 or audio-in
circuit 345.

[0089] An audio-out circuit receives audio information
from a processor in a signal format suitable for communica-
tion or conversion into sound. For example, audio-out circuit
346 in cooperation with processor 340 converts audio infor-
mation from MPEG-4 format to analog format for use by a
conventional speaker (e.g., head speaker 336 (540), hub
speaker 325 (626), handset speaker 334 (732)). In another
implementation, audio-in circuit 345, processor 340, and
audio-out circuit 346 cooperate to provide audio output for
use with conventional noise cancellation technologies imple-
mented at hub speaker 326 (626) or head speaker 336 (540).
In an implementation, additional microphones are co-located
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near speakers to provide additional signals to audio-in circuit
345 and processor 340 for performing noise cancellation.
Processor 340 and audio-in 345 may include noise cancella-
tion processing circuitry or software.

[0090] As used herein, a signal conveys information. A
signal may be conveyed on a conductor or recognized as a
particular value in a processor (e.g., 340) or memory device
(e.g., 341). When a functional block is responsive to infor-
mation, the circuitry implementing the functional block
receives a signal that conveys the information and demodu-
lates, or otherwise, determines the information for perfor-
mance of a function of the block. Receiving may be continu-
ous or discontinuous. Performing the function may occur
whenever sufficient information is received.

[0091] Components (e.g., handset 132 (700), personal hub
224 (600), headset 222 (500)) of an incident recorder (e.g.,
208, 209) may each include respective device identification
functions. A device identification function may be imple-
mented in any conventional manner to identify the compo-
nent of a primary subsystem to a shifthub as discussed above.
The identification may be human readable as well as
machine-readable. If a component includes a user interface,
the device identification may be entered, edited, augmented,
or verified by the operator.

[0092] Hub microphone 324 (620) and hub speaker 326
(626) pick up the operator’s voice and play audio into the
operator’s ear respectively. Hub microphone 324 (620) pro-
vides an analog signal conveying audio information to audio-
in 345. Hub speaker 326 (626) provides audible sound in
response to a signal received from audio-out 346. Hub micro-
phone 324 (620) and hub speaker 326 (626) provide redun-
dant functions with head microphone 334 (530) and head
speaker 336 (540).

[0093] Audio-in 345 receives audio information from hub
mike 324, head mike 334, oriented mike 335, and handset
mike 347. In suitable relative volumes among these audio
sources and at suitable times based on a priority of audio
sources, audio-in 345 provides audio information to proces-
sor 340.

[0094] Audio-out 346 receives audio information from pro-
cessor 340. In suitable relative volumes among these audio
sources and at suitable times based on a priority of audio
sources, audio-out 346 provides audio information to handset
speaker 344 (722), hub speaker 326 (626), and head speaker
336 (540).

[0095] Head microphone 334 (530) and head speaker 336
(540) pick up the operator’s voice and play audio into the
operator’s ear respectively. Head microphone 334 (530) pro-
vides an analog signal conveying audio information to audio-
in 345. Head speaker 336 (540) makes audible sound in
response to a signal received from audio-out 346. Due to the
location on the operator’s head, head microphone 334 (530)
and head speaker 336 (540) may provide more private audio
communication with an author-operator than possible with
hub microphone 324 (620) and hub speaker 326 (626) or
handset microphone 347 (726) and handset speaker 344
(722).

[0096] An oriented microphone moves with movement of
the author-operator’s head to receive sound that approaches
the operator’s face. An oriented camera moves with move-
ment of the author-operator’s head to capture radiant energy
(e.g., ambient or illumination of visible or IR light) that
approaches the operator’s face. Consequently, as an author-
operator performs his or her routine, audio and visual infor-
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mation captured for recording generally corresponds to the
audio and visual information that reaches the author-opera-
tor’s senses. Oriented mike 335 (520) may have a relatively
narrow field of sensitivity projected in front of the author-
operator suitable for capturing speech intended for the author-
operator to hear and respond to. Oriented camera 337 (510)
may have a relatively wide field of sensitivity to correspond
more closely with the field of view of a human author-opera-
tor. Oriented microphone 335 (520) may be implemented as
an omni-directional microphone or stereo microphone and as
such may not be “oriented” in the same manner that oriented
camera 337 is oriented.

[0097] Memory 341 includes data stored in any suitable
organization and format. In one implementation, contents of
memory 341 include data structures 400 as described below
with reference to FIG. 4. Data may be organized for storage in
a data structure of any conventional type including value, list,
table of records, file, tree, graph, hierarchy of records, or
hierarchy of tagged strings consistent with a markup lan-
guage. Data in any organization and plural organizations may
be stored in containers. The description of memory 341
shown in FIG. 4 is more akin to a functional block description
than a data structure or container description. Nonetheless,
the data stored in memory 341 and the manner in which it is
accessed by processor 340 specifies the structure of memory
341.

[0098] A wired and/or wireless interface provides commu-
nication between handset 132 and shift hub 120. The wired
interface enables handset 132 to electrically couple to dock
126 to communicate information between handset 132 and
shift hub 120. A wireless interface enables handset 132 to
wirelessly communicate with ad hoc transceiver 124 of shift
hub 120. In one implementation, handset 700 uses a wired
interface to couple both battery charging currents and data
communication signals to docks 126 of shift hub 120.
[0099] An orientation detector detects an orientation and a
change in orientation of an object. An orientation detector
may report an orientation or a change in an orientation of an
object. An orientation detector may provide an analog or
digital signal consistent with an orientation of an object. An
orientation detector may detect any physical property (e.g.,
gravity, inertia, magnetic field, EM waves) or change in a
physical property to detect orientation or a change in orien-
tation. In one implementation, orientation detector 338 (550)
includes a three-axis gyroscope that detects the orientation
and changes in the orientation of headset 222 (500) and thus
the orientation of the operators head. The orientation of the
operator’s head may be recorded with and be correlated to
other incident information.

[0100] Information provided by an orientation detector
may be used for any purpose suitable for incident recording.
Orientation information may be used to index incident infor-
mation for review and searching. For example, handset 132 or
700 may provide a list of locations in original incident infor-
mation in which the author-operator oriented headset 500
toward himself or herself (e.g., look down, look at feet). Such
an orientation may include unintended recording and be suit-
able for classification as personal-confidential as discussed
above by operation of handset 132 (700) without user input
for selection of information or identification of a category.
Similarly, an automatically prepared index of original or
supplemental information formed with respect to headset
orientation may be presented as legends to permit a user to
search for locations in which headset 222 (500) was oriented
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at a preprogrammed or user-identified orientation. Orienta-
tion for automatic classification may be defined relatively
(e.g., to the right) or absolutely (e.g., to the north-west).
[0101] Data structures 400 include program code 402, local
logs 404, audio hub mike streams 406, audio head mike
streams 408, audio oriented mike streams 410, audio handset
mike streams 412, video oriented camera streams 414,
supplemental documents 416, supplemental audio streams
418, supplemental video streams 420, menus 422, classifica-
tion information 424, other data 426, interactive-voice-re-
sponse streams 428, and orientation information 430.

[0102] Program code 402 includes instructions performed
by processor 340 to accomplish any methods and functions
ascribed to processor 340 or handset 132 (700). Program code
402 includes operating systems for processor 340 and appli-
cation software. Application software includes software for
recording audio and video in MPEG-4 format, software for
operating a user interface for a handset as discussed herein,
software for reviewing recorded information, software for
determining revisions in MPEG-4 format, software for clas-
sifying incident information, and software for communica-
tions.

[0103] For improved information gathering and transfer,
application software may further include software for noise
cancellation, video enhancement (e.g., stabilization, bounce
removal, light level compensation), identification of the
author-operator of the camera (e.g., during recording) and the
handset (e.g., during revising), identification of other compo-
nents of the incident recorder (e.g., serial numbers, types,
manufacturers), interactive voice response, transcription of
speech to text, and 3D modeling for graphic presentations
including data collection graphics.

[0104] Recorded audio and video may be stored for at least
two purposes. A pre-event buffer may retain continuously
recorded audio and video information in a circular buffer
(e.g., 60 seconds duration) so that when the operator indicates
atime to begin recording an event (e.g., operation of a control
343 or 328), audio and video from before the operator’s
indicated time is available, for example, to provide informa-
tion as to why the user decided to begin recording the event
(e.g., incident, revision).

[0105] Any number of events may be recorded, preferably
one event at a time. The end of each event may be indicated by
the author-operator by operation of control 343 or 328. Con-
trols 343 or 328 may include a dedicated switch (e.g., event
switch 630 or 750) for indicating a start and an end of an
event. Menus may permit the user to actuate legends 740 to
indicate the end of an event.

[0106] An incident report may include supplemental infor-
mation as described above. Supplemental information may
include portions of logs, interactive voice response streams,
data collection forms or overlays, a user provided classifica-
tion, data collection graphics or overlays whether or not any
or all of this information is included in a revision. In a pre-
ferred implementation, a revision includes all relevant infor-
mation including one or more movies, all scene descriptions,
portions of logs, interactive voice response streams, classifi-
cations, data collection forms or overlays, and data collection
graphics or overlays.

[0107] Storage of recorded audio or video in a “buffer” as
stated herein does not designate a format for storage. A buffer
as used herein may hold any audio or video stream in any
format (e.g., MPEG-4 format). A pre-event or event stored in
a buffer does not designate a contiguous region of memory.
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Streams that are part of a pre-event may be stored in the same
or different buffers. Streams that are part of an event may be
stored in the same or different buffers. Streams that are part of
supplemental information, a description, or a revision may be
stored in the same or different buffers. In one implementation,
a buffer is coextensive with an MPEG-4 container.

[0108] A log is a list of records each describing a change
and noting the time when the change occurred. Local logs 404
are updated on the occurrence of a change in the configuration
or operation of incident recorder 208 and handset 132 (700).
For example, local logs 404 may include an entry for appli-
cation of power to handset 132 (700), removal of power from
handset 132 (700), switching video monitor 342 on or off,
adjustment of a time base used by handset 132 (700) (e.g.
synchronization of time of day, date), entry and exit from
privacy mode (e.g., a privacy function), and adjusting or
establishing parameters that affect recording or revising (e.g.,
pre-event buffer length, video resolution for pre-event or
event, software upgrades).

[0109] Audio hub mike streams 406 include buffers for
storage of audio for any one or more of pre-events, events,
supplemental descriptions, and revisions.

[0110] Audio head mike streams 408 include buffers for
storage of audio for any one or more of pre-events, events,
supplemental descriptions, and revisions.

[0111] Audio oriented mike streams 410 include buffers for
storage of audio for any one or more of pre-events, events, and
revisions.

[0112] Audio handset mike streams 412 include buffers for
storage of audio for any one or more of pre-events, events,
supplemental descriptions, and revisions.

[0113] Video oriented camera streams 414 include buffers
for storage of video for any one or more of pre-events, events,
and revisions.

[0114] Supplemental documents 416 include buffers for
text entry or scanned paperwork for revisions.

[0115] Supplemental audio streams 418 include buffers for
supplemental audio from the author-operator (spoken
impromptu or in reply to an interactive voice response script)
for revisions. Supplemental audio streams 418 may include
audios streams for supplement information form all audio
sources or from select audio sources. Supplemental audio
information may be apportioned for storage in supplemental
audio streams 418 and audio hub mike streams 406, audio
head mike streams 408, audio oriented mike streams 410, and
audio handset mike streams 412.

[0116] Supplemental video streams 420 include buffers for
supplemental video for revisions. Supplemental video infor-
mation may be apportioned for storage in supplemental video
streams 420 or video oriented camera streams 414.

[0117] Menus 422 include legends that are displayed on
display 730 of video monitor 342. .egends may be responsive
to a mode of operation of handset 132 or 700.

[0118] Classification information 424 includes indicia of
categories, suggested groups of categories, user defined cat-
egories, and associations of categories with information
stored in other data structures 400 as discussed above. Clas-
sification information may be presented on display 730 (e.g.,
categories) as legends 740 for selection by a user to classity
particular information. Classification information 424 may
store one or more associations of categories and information
selected by a user or selected and classified automatically as
discussed above. Indicia of classification may be included in
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an incident report or revision. Classification information may
be communicated to and/or from shift hub 120.

[0119] Data 426 includes all variables and temporary stor-
age required for the performance of the program code 402.
Data may further include device identification for the com-
ponent that stores the data structure (e.g., handset 132 (700))
and for the primary subsystem to which it is a part (e.g., 208)
or any or all of its components (e.g., personal hub 224 (600),
headset 222 (500)).

[0120] A handset includes any device that facilitates the
capture of original audio and video information, capture of
supplemental audio and video information, review of cap-
tured information, and classification of information. For
example, handset 132 of FIGS. 1, 2, and 3 may be imple-
mented as shown in a perspective view of handset 700 in F1G.
7. The rear side includes terminals for connecting a battery
charger of shift hub 120 to the battery (not shown) that is
internal to handset 132 (700). Conductor 612 for coupling to
headset 500 and hub 600 extends from handset 700. Handset
700 includes dedicated controls (750, 760, 770, 720, 724) and
touch-screen legends 740.

[0121] A userinterface of handset 700 includes event hand-
set mike 726, event switch 750, privacy LED 762, privacy
switch 760, touch-screen legends 740 along one edge of dis-
play 730, display toggle switch 770, power switch 720, hand-
set speaker 722, and volume switch 724. Display 730 may
also present original or supplemental information in a pic-
ture-in-picture (PIP) format 732.

[0122] The PIP format may be used to review any combi-
nation of two video streams or other visual information such
as scanned documents. For example, display 730 may present
video (e.g., live from camera 510, video oriented camera
streams 414) while PIP 732 presents supplemental visual
information (e.g., supplemental documents 416, supplemen-
tal video streams 420, classification information 424).
[0123] Legends may be presented beside the movie or PIP
presentation. In another implementation, the entire display
area is used for the movie or PIP presentation.

[0124] Volume switch 724 operates to increase or decrease
a volume of the audio provided by speaker 722.

[0125] Cable 612 may be coupled to hub 600 or decoupled
from hub 600 for stand-alone operation of handset 700. Dur-
ing stand-alone operation, handset 700 may be used to review
original or supplemental information and receive additional
supplemental information via handset microphone 726.
[0126] Display toggle switch 770 operates to turn display
730 alternately on and off as shown in state change diagram
820 of FIG. 8B. States of state change diagram 820 include
screen-on state 810 and screen-off state 812. While in screen-
off state 812, display 730 does not display any information.
While in screen-on state 810, display 730 displays informa-
tion which may include original information, supplemental
information, revisions, legends, warnings (e.g., low battery,
hub disconnected, headset disconnected), response to an IVR
script, and any other information. Successive operations of
display toggle switch 770 moves state change diagram 820
between the screen-on state 810 and screen-off state 812.
[0127] Processor 340 of a handset 132 or 700 may imple-
ment a user interface according to various aspects of the
present invention having particular synergies for simplicity of
operation. For example, when instructions for performing
suitable methods are stored in memory 341 and performed by
processor 340, the primary subsystem in which the processor,
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memory, and user interface is implemented performs state
change mechanisms 800 and 900 of FIGS. 8A and 9.

[0128] The state change logic as indicated in FIGS. 8A and
9 uses conventional symbology: an arrow is followed to
change states when the processor detects the signal indicated
beside the arrow. A state comprises the performance of the
one or more functions described for the state. States and state
changes may be implemented with conventional hardware
and software (e.g., programming) technologies. Preferably,
processor 340 operates in only one state at any instant of time;
however, state change mechanisms 800 and 900 may be
implemented with additional functions performed in each of
the illustrated states. Consequently, a mode of operation may
include one state and may further include additional functions
performed while in that one state. Additional states may be
implemented between the illustrated states without departing
from the state change logic as illustrated in FIGS. 8 and 9.
[0129] Receipt of a signal may accomplish a transition
from one state to another state. A signal may be provided upon
operation of a control. For example, an operation of event
switch 750 (630) produces EVENT signal and an operation of
privacy switch 760 (640) produces PRIVACY signal as
shown in FIGS. 8A and 9.

[0130] Event switch 750 (630) and privacy switch 760
(640) operate to record original incident information in accor-
dance with state change diagram 800 of FIG. 8A. State
change diagram 800 defines states of operation of handset
132 of FIGS. 1-3 and handset 700 of FIG. 7 while recording
original information. States include pre-event recording state
802, privacy state 804, event recording state 806, and time,
event recording and mark (TEM) state 808. Operation con-
tinues in a state until all conditions are met for a state change.

[0131] Pre-event recording may also be referred to as pre-
recording.
[0132] Entry into state 802 may occur on application of

primary power (e.g., power switch 720) to the handset or upon
detecting that a touch screen icon has been actuated by the
user.

[0133] While in pre-event recording state 802, handset 132
(700) captures audio and video information into a pre-event
circular buffer as described above. The pre-event circular
buffer captures information for a period of time before over-
writing information previously recorded in the pre-event
buffer.

[0134] While in pre-event recording state 802, an operation
of privacy switch 760 (640) causes a state change to privacy
state 804. An subsequent operation of privacy switch 750
(640), prior to operation of any other control, causes a state
change back to pre-event recording state 802.

[0135] While in pre-event recording state 802, an operation
of event switch 750 (630) causes a state change to event
recording state 806. A transition from pre-event recording
state 802 to event recording state 806 may also occur upon
detecting a sudden acceleration of handset 132 (700). Gener-
ally, handset 132 (700) is worn or held by a user. Sudden
acceleration of handset 132 (700) may indicate that an event
has occurred that should be recorded. Events that may pro-
duce a sudden acceleration may include the operator rapidly
accelerating from a stop and a force applied to the operator
(e.g., physical blow, struck by a bullet). A sudden acceleration
of the handset may indicate a situation in which the user
would like to operate event switch 720 (630), but physically
cannot. Acceleration may be detected and reported by accel-
erometer 348.
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[0136] While in privacy state 804, handset 132 (700) per-
forms the privacy function and records no audio or video
information. Although oriented camera 510 and various
microphones (520, 530, 620, 726) may continue to receive
video and audio information and provide signals responsive
to the video and audio information, no video or audio infor-
mation is recorded in memory 341. While in privacy state
804, privacy indicator 762 (642) is illuminated (e.g., LED,
lamp). In any other mode, privacy indicator 762 (642) is not
illuminated.

[0137] While in privacy state 804, an operation of privacy
switch 760 (640) causes a state change to pre-event recording
state 802. While in privacy state 804, an operation of event
switch 750 (630) causes a state change to event recording
state 806.

[0138] While in event recording state 806, handset 132
(700) captures original audio and video information about an
incident. Event recording state 806 captures audio informa-
tion from handset mike 726 or hub mike 620, but preferably
from oriented mike 520 and head mike 530. Event recording
state 806 captures video information from oriented camera
510. Processor 340 stores captured information in memory
341 in data structures as discussed above.

[0139] While in event recording state 806, an operation of
privacy switch 760 (640) causes a state change to privacy state
804. While in event recording state 806, an operation of event
switch 750 (630) causes a state change to TEM state 808.
[0140] While in TEM state 808, handset 132 (700) contin-
ues to capture original audio and video information; however,
upon entering TEM state 808, processor 340 records a mark in
the video and audio streams to indicate that event switch 750
(630) was operated at that time during data collection. An
operator may insert a mark into a data stream during record-
ing of the incident as a reminder to provide supplemental
information about some aspect of the incident. A mark may be
stored within a video or audio stream (e.g., same MPEG-4
container, different container, but related by time) or sepa-
rately with information to provide a correlation between the
mark and the video or audio streams at the time the mark was
made.

[0141] Each entry into TEM state 808 records a new mark
associated with the video and audio data being recorded at the
time of entry. While reviewing, marks may be used as an
index to the video and audio streams. Marks may be searched,
sorted, and/or arranged in any manner to facilitate review.
Information presented for review may skip (e.g., fast forward,
fast reverse, hypertext link) from a scene of a movie associ-
ated with one mark to a scene of a movie associated with
another mark to speed access to information.

[0142] During review of previously recorded information,
alist of recorded marks (with or without descriptions) may be
presented to assist in completing a revision. A mark may be
annotated to provide descriptive information about the video
and audio content at the time of the mark. After adding a
description to a mark, a list of recorded marks may be pre-
sented with descriptions to assist in reviewing. Descriptions
may include conventional thumbnails of the movie.

[0143] Upon entering TEM state 808, a timer is started.
Operation of handset 132 (700) remains in TEM state 808 for
a duration of time (e.g., until expiration of a countdown
timer). The state change that occurs after the duration of time
depends on whether event switch 750 (630) was held (e.g.,
presses, activated, selected) for the duration of time or
whether switch 750 (630) was operated and released prior to
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expiration of the duration of time. The duration of time may
be for any amount of time, preferably a few seconds (e.g.,
2-3).

[0144] Event switch 750 (630), privacy switch 760 (640),
and the timer in cooperation with event switch 750 (640)
operate to cause state changes out of TEM state 808. While in
TEM state 808, an operation of privacy switch 760 (640)
causes a state change to privacy state 804. While in TEM state
808, operating and holding event switch 750 (630) for the
duration of time causes a state change to pre-event recording
state 802. Operating but not holding event switch 750 (630)
for the duration of time causes a state change to event record-
ing state 806.

[0145] Theresolution of video information recorded in pre-
event recording state 802 may be the same or less than the
resolution of the video information recorded in event record-
ing state 806.

[0146] Event switch 750 (630) and privacy switch 760
(640) are operated to supplement and classify original infor-
mation (e.g., while reviewing previously recorded informa-
tion) in accordance with state change diagram 900 of FIG. 9.
State change diagram 900 defines states of operation of hand-
set 132 of FIGS. 1-3 and handset 700 of FIG. 7 while review-
ing previously stored information. States include reviewing
902, supplement recording 904, displaying categories 906,
and recording classification 908. Operation continues in a
state until all conditions are met for a state change.

[0147] While in reviewing state 902, handset 132 (700)
presents previously recorded information on display 730 for
review by the author-operator. Handset 132 (700) may further
present marks stored during event recording. Marks may be
presented to an author-operator as legends 740 for selection
by the operator. While reviewing, handset 132 (700) may
further provide audible interactive-voice-response (IVR)
prompts and corresponding legends 740 to receive an opera-
tor response via selection of one or more legends 740 of
display 730. Handset 132 (700) may further present sug-
gested categories as legends during reviewing.

[0148] While in reviewing state 902, an operation of event
switch 750 (630) causes a state change to supplement record-
ing state 904. A subsequent operation of event switch 750
(630) causes a state change back to reviewing state 902. While
in reviewing state 902, an operation of privacy switch 760
(640) causes a state change to displaying categories state 906.

[0149] While in supplement recording state 904, handset
132 (700) captures audio and video supplemental information
from oriented mike 520, head mike 530, handset mike 726 or
hub mike 620 and oriented camera 510. Supplemental infor-
mation may provide additional information about the original
information being reviewed or other descriptive information
provided by author-operator as described above. Supplemen-
tal information may be information provided responsive to
audible IVR prompts. An author-operator may provide a
response to an IVR via head speaker 336, hub speaker 326,
handset speaker 344, or legends 740 as described above.
Supplemental information may include an audio description
from the author-operator or activation of a touch-screen leg-
end by the author-operator. Supplemental information is
stored in memory 341. Supplemental information may be
associated (e.g., same MPEG-4 container, point to an
MPEG-4 container) to original information presented for
review.
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[0150] While in supplement recording state 904, an opera-
tion of event switch 750 (630) causes a state change to review-
ing state 902.

[0151] While in displaying categories state 906, handset
132 (700) presents categories for classifying information.
Categories may be presented as IVR audio prompts or leg-
ends 740. An author-operator may select a category to classify
the information being reviewed or in advance of recording
supplemental information. Processor 340 stores the category
selected by the author-operator in memory 341. Classification
information (e.g., indicia of one or more categories and asso-
ciated information) may be stored in the same MPEG-4 con-
tainer as the information being classified or in a separate data
structure (e.g., 424). Examples of possible categories for
classification are provided above.

[0152] While displaying categories, any control 343 may
be used to select a category. In one embodiment, categories
are presented as legends 740 and selection is performed by
selecting a legend of legends 740. In another implementation,
categories are presented as an audio IVR list of categories and
selection is performed by operation of a control 343, such as
privacy switch 750 (630).

[0153] While in display state 906, selection of a category,
whether by legends 740 or operation of privacy switch 750
(630), causes a state change to recording classification state
908.

[0154] While in recording classification state 908, proces-
sor 340 stores indicia of one or more categories designated by
the author-operator. Storing indicia of one or more categories
may be accomplished as discussed above and may include
encryption of the information associated with the category.
Completion of recording the category causes a state change to
reviewing state 902.

[0155] The foregoing description discusses preferred
embodiments of the present invention, which may be changed
or modified without departing from the scope of the present
invention as defined in the claims. The examples listed in
parentheses may be alternative or combined in any manner.
The invention includes any practical combination of the
structures and method steps disclosed. The words “and” and
“or” as used herein shall be construed both conjunctively and
disjunctively and each shall include the other (e.g., and/or)
whenever practical unless expressly stated otherwise. While
for the sake of clarity of description several specifics embodi-
ments of the invention have been described, the scope of the
invention is intended to be measured by the claims as set forth
below.

What is claimed is:

1. A user interface for operating a primary subsystem, the
primary subsystem performs reviewing, supplement record-
ing, displaying categories, and recording classification, the
user interface comprising:

a first control; and

a second control; wherein:

while reviewing:
an operation of the first control:
discontinues reviewing; and
continues supplement recording;
an operation of the second control:
discontinues reviewing; and
continues displaying categories;
while supplement recording:
an operation of the first control:
discontinues supplement recording; and
continues reviewing;
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while displaying categories, an operation of the second
control:
discontinues displaying categories;
performs recording classification; and
continues reviewing.

2. The user interface of claim 1 further comprising a third
control, wherein:

while displaying categories, an operation of the third con-

trol:

discontinues displaying categories;
performs recording classification; and
continues reviewing.

3. The user interface of claim 1 wherein reviewing com-
prises presenting a presentation of recorded video informa-
tion.

4. The user interface of claim 1 wherein reviewing com-
prises presenting a presentation of audio information.

5. The user interface of claim 1 wherein supplemental
recording comprises receiving video information for record-
ing.

6. The user interface of claim 1 wherein supplemental
recording comprises receiving audio information for record-
ing.

7. The user interface of claim 1 wherein displaying catego-
ries comprises presenting at least one legend on a display.
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8. The user interface of claim 1 wherein displaying catego-
ries comprises presenting an audio interactive-voice-re-
sponse prompt.

9. A method performed by a user interface for operating a
primary subsystem, the primary subsystem performs review-
ing, supplement recording, displaying categories, and record-
ing classification, the method comprising:

while reviewing:

upon detecting an operation of a first control:
discontinuing reviewing; and
continuing supplement recording;

upon detecting an operation of a second control:
discontinuing reviewing; and
continuing displaying categories;

while supplement recording:

upon detecting an operation of a first control:
discontinuing supplement recording; and
continuing reviewing;

while displaying categories:

upon detecting an operation of a second control:
discontinuing displaying categories;
performing recording classification; and
continuing reviewing.

sk sk sk sk sk
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