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DECLARATION OF DR. JOSEPH PARADISO

|, Joseph A. Paradiso, make this declaration in connection with the petition
for inter partes review submitted by Petitioner for U.S. Patent No. 8,068,858 (UA-
1001, “the 858 Patent”). All statements herein made of my own knowledge are
true, and all statements herein made based on information and belief are believed
to be true. | am over age 21 and otherwise competent to make this declaration.

Although | am being compensated for my time in preparing this declaration, the
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positions articulated herein are my own, and | havstake in the outcome of this
proceeding or any related litigation or administrative proceedings.

l. BACKGROUND AND QUALIFICATIONS

1.  Appendix A to this declaration is noyrriculumvitae. As shown in
my curriculum vitae, | have devoted my career to various fields of physical,
electrical, and computer science with two decades focused on embedding sensing,
including wearable and wireless sensors.

2. | am an Associate Professor of Media Arts and Sciences at the
Massachusetts Institute of Technology (MIT) where | direct the Responsive
Environments Group, which explores how sensor networks augment and mediate
human experience, interaction and perception. | also serve as co-director of the
Things That Think Consortium, a group of MIT Media Lab researchers and
industrial partners focused on the future of embedded computation and sensing.

3. | received my B.S. in electrical engineering and physics summa cum
laude from Tufts University in 1977 and my Ph.D. in physics from MIT in
1981. From 1981 to 1984, | did post-doctoral research at the Swiss Federal
Institute of Technology (ETH) in Zurich, working on sensor technology for high-
energy particle physics. From 1984-1994, | was a physicist at the Draper

Laboratory in Cambridge, Massachusetts, where, as a member of the NASA
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Systems and Advanced Sensors and Signal Processauidbates, my research
included spacecraft control systems and sensor technology for both sonar systems
and high-energy physics. From 1992-1994, | directed the development of
precision alignment sensors for the GEM muon detector at the Superconducting
Supercollider, and worked on design of particle detectors at the CERN Large
Hadron Collider (LHC). I joined the MIT Media Laboratory in 1994.

4. Upon joining the Media Laboratory, | focused on developing new
sensing modalities for human-computer interaction, then evolved my research into
wearable wireless sensing and distributed sensor networks. This work anticipated
and influenced transformative products and industries that have blossomed in
recent years. For example, the sensor-laden wireless shoe | developed for
interactive dance in 1997 is recognized as a watershed in the field of wearable
wireless sensing and was an inspiration for the Nike+, one of the very first activity
trackers and the first commercial product to integrate dynamic music with
monitored exercise. My team went on to pioneer clinical gait analysis with
wearable wireless sensors in collaboration with the Massachusetts General
Hospital (MGH) in 2002, and then broke new ground in sports medicine with
another MGH collaboration that developed an ultra-wide-range wireless inertial

measurement unit system for evaluating professional baseball pitchers in 2007.
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5. Leading to over 250 publications, 15 issued patents, and a string of
awards in the Pervasive Computing, Human Computer Interaction, and sensor
network communities, my research has become the basis for widely established
curricula. | have also advised graduate students on various research projects and
publications. For example, | have advised one former student—Ari T. Adler—on
the development of a portable Telemedicine Kit for collecting and sharing patient
data in remote areas lacking developed medical facilities and infrastructure. | also
have been invited to keynote on the sensor revolution for prestigious venues
ranging from the Sensors Expo (the main industrial sensors conference) to the
World Economic Forum.

Status as an Independent Expert Witness

6. | have been retained in this matter by Weil, Gotshal & Manges LLP
("Weil") to provide various observations regarding the 858 Patent. | am being
compensated at the rate of $450.00 per hour for my work. My fee is not contingent
on the outcome of this matter or on any of the positions | have taken, as discussed
below.

7. | have been advised that Weil represents the Petitioner in this matter.

| have no direct financial interest in the Petitioner.
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8. | have been advised that adidas AG (hereinafter referred to as
“adidas”) owns the 858 Patent. | have no financial interest in adidas, including its
subsidiaries, or the 858 Patent. | have not ever had any contact with Jon H. Werner
or Scot Doyle, the named inventors of the 858 Patent.
. MATERIALS CONSIDERED

9. In preparing this declaration, | have reviewed the following

documents, listed by exhibit number (where applicable):

UA-1001 U.S. Patent No. 8,068,858 to Werner et al.

UA-1002 R. Satava, et. al.The Physiologic Cipher at Altitude:
Telemedicine and Real-Time Monitoring of Climbers on Mount

Everest, Telemedicine Journal and e-Health, Vol. 6, No. 3
(2000) (“Satava”)

UA-1003 | WO 01/00281 A2 (“Wadell’)

UA-1004 | U.S. 2002/0198612 (“Smith").

UA-1006 Redin, Maria SMarathon Man (Jun. 15, 1998) (B.S. and M.S

thesis, Massachusetts Institute of Technology) (on file with MIT
Libraries) (‘Marathon Man”)

.  THE PERSON OF ORDINARY SKILL IN THE RELEVANT FIELD
IN THE RELEVANT TIMEFRAME

10. | have been informed that “a person of ordinary skill in the relevant

field” is a hypothetical person to whom an expert in the relevant field could assign
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a routine task with reasonable confidence thatakle would be successfully
carried out. | have also been informed that the level of skill in the art is evidenced
by the prior art references.

11. The 858 Patent and the prior art discussed herein relates to the use of
devices to sense, record, process, present, and transmit a user’s sports performance
data and position. These devices utilize sensors, microcontrollers, transmitters,
receivers, displays, and audio outputs to carry out these tasks. Accordingly, a
person of ordinary skill in the art would have, through training or experience, an
understanding of basic analog and digital circuits, microcontrollers, transmitters,
receivers, signaling, sensing, and embedded software. In addition, a person of
ordinary skill in the art would have had at least a working knowledge of wireless
networking, computer programming, basic human-computer interaction devices,
and basic movement, biometric and position sensors. Such a person would have at
least a bachelor’s degree in electrical engineering, computer engineering, or
computer science, and three or more years of practical experience with sensing,
signaling, embedded systems and/or mobile systems, or the equivalent. Based on
my experience, | have a good understanding of the capabilities of a person of

ordinary skill in the relevant field.
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IV. RELEVANT LEGAL STANDARDS

12. | have been asked to provide my opinions as to whether the claims of
the 858 Patent are anticipated by prior art.

13. Itis my understanding that in order for prior art to anticipate a claim
under 35 U.S.C. § 102, the reference must disclose every element of the claim,
either expressly or inherently.

V. BACKGROUND OF THE ART

14. While health and fitness activity monitoring products are ubiquitous
today, the underlying technology has its roots in developments in mobile
computing, micromechanical inertial sensors, wireless data communications, and
the GPS system that occurred in the late 1990s and early 2000s.

A. THE GLOBAL POSITIONING SYSTEM

15. The Global Positioning System (“GPS”) is a system involving 24
satellites that transmit timecode and geographical data to GPS receivers on Earth.
Using the signal from at least three satellites as well as a timetable of satellite
numbers and their orbits stored in the device’s memory, a processor coupled to the
receiver is able to calculate the precise two-dimensional (2D, e.g. latitude and
longitude) position of the receiver. Signals from four or more satellites allow the

device to provide a three-dimensional (3D) position fix of the receiver. The
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transmitted time and position data can also be tesedlculate other information
such as the speed, heading, and distance travelled.

16. GPS was developed by the United States military beginning in the
1970s, and by the 1990s it was fully operational and increasingly being used in
civilian applications. In 2000, the U.S. military ended the practice of intentionally
degrading civilian GPS signals, known as “selective availability,” and civilian
usage of GPS accordingly accelerated.

B. DEVELOPMENT OF MOBILE COMPUTING

17. The increase in the usage and precision of GPS coincided with
dramatic advances in computer miniaturization. As more and more computing
power became available in smaller devices, researchers began to recognize that
these miniaturized processors could be combined with GPS receivers and radio
communications devices to facilitate real-time remote tracking of individuals.
Pioneers in the field recognized that such systems had numerous applications, from
monitoring soldiers in the field, to the tracking of athletes in competitions.

18. As early as 1997, graduate students, researchers and professors at the
MIT Media Lab built and successfully tested a system for tracking marathon

runners that combined GPS receivers, microprocessors, physiological sensors, and
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cellular phone transmitters into a wearable systehttansmitted position and
performance information to remote servers in substantially real-time. UA-1006.

19. Some of the architects of this system went on to build even more
robust tracking system in 1999 that enabled physicians located at Yale University
to view position and performance data from climbers ascending Mount Everest, in
near-real time.See generally UA-1002. As | will explain fully below, it is my
opinion that this system discloses every element of the challenged claims of the
858 patent.

20. Also in 1999, a separate group of researchers associated with the
sports and athletics tracking company Trakus, Inc. filed an international patent
application that disclosed a system for tracking athletes of all kinds using body-
worn, GPS-enabled devices that wirelessly transmitted position and performance
data to a central servegfee generally, UA-1003.

21. Finally, in 2002, two British inventors filed a patent application
disclosing a system for tracking athletic competitions in which position and
performance data were graphically presented to remote Internet Ssers.
generally, UA-1004.

22. As | will explain below, it is my opinion that all three of these systems

disclose each element of the challenged claims of the 858 patent.
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VI. THE '858 PATENT
A. The 858 Patent Claims

23. The 858 Patent is directed to a method for receiving position and
performance data on a server, via a wireless wide-area network, and displaying that
position and performance data on a remotely located client comJater.
generally UA-1001 at Abstract.

24. Independent claim 1 of the 858 patent contains all of the key elements
of the claimed method, and is reproduced below:

A method for execution by a server computer system of providing
information about a first user engaged in a physical activity with a portable
fitness device, the method comprising:
receiving first user location data from the portable fithess device via a
wide-area wireless network while the first user is engaged in the
physical activity;
receiving first user performance data from the portable fithess device
via a wide-area wireless network while the first user is engaged in the
physical activity;
determining the first user's location with respect to a route path based
on the received first user location data; and
initiating a visual display on a remotely located second user's client
computer system while the first user is engaged in the physical

activity,

10
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wherein the visual display includes performanceteel@ontent that is
based on the first user performance data, and wherein the visual
display further includes an indication of the first user's location with
respect to the route path.

25. The other independent claim in the 858 patent, claim 11, is directed to
a computer program product, including a computer-readable medium with
computer program logic recorded on it, that causes the processors of the server to
execute the functional limitations of claim 1. It is my opinion that one of ordinary
skill in the art would find this claim to be effectively indistinct from claim 1, since
it is well-known that any server computer executing the method of claim 1 can
only do so at the direction of some computer program product. Accordingly, a
reference disclosing a server executing the method of claim 1 necessarily discloses
the program product of claim 11.

26. Dependent claims 3 and 13 both specify that the performance
information “comprises speed, pace, elapsed distance, elapsed time, distance to go,
heart rate, or elevation data, or a combination thereof .”

27. Dependent claims 8 and 18 both specify that the client computer

system is a desktop computer.

11
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B. Claim Interpretation

28. Itis my understanding that in order to evaluate the 858 Patent, the
terms of the claims subject to an IPR are interpreted in a manner that is consistent
with the broadest reasonable interpretation in light of the specification. The words
of the claim are given their plain meaning unless that meaning is inconsistent with
the specification.

29. Inthe following paragraphs, | will explain how a person of ordinary
skill in the art would interpret some of the key claim terms in the 858 patent.

“wireless wide-area network” (claims 1, 11)

30. Claims 1 and 11 require that the performance and position information
be received “via a wireless wide-area network .” The broadest reasonable
construction for this term is a wireless network that extends beyond the immediate
vicinity of a person or room.

31. There is no precise delineation in the art between a “wide area-
network” and a “local area network.” While there is general agreement regarding
the extreme end of the scale—a cellular phone network, for example, is a classic
example of a wide-area network, while a network that is limited to the immediate
vicinity of the user (e.g., their room or house, for example), is a local area

network—there is a substantial gray area in between. Accordingly, the broadest

12
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reasonable construction of a “wide-area networlgingply one that is not local,
l.e., limited to the immediate vicinity of a user or room.

“with respect to a route path” (claims 1, 11)

32. The phrase “with respect to a route path” appears in the limitation
requiring “determining the first user’s location with respect to a route path based
on the first user location data.” One of ordinary skill in the art would understand
that this requires that the user’s location (i.e., user location data) is compared with
a predetermined path or course. This is consistent with the description in the 858
Patent, which illustrates in Figure 5B “the athlete’s current location with respect to
a route path.” UA-1001 at 16:21-23. In that figure, the user’s current location is
marked (450a) on a predetermined path. UA-1001 at Fig. 5B.

33. Accordingly, the broadest reasonable interpretation of “with respect to
a route path” is “in relation to a predetermined path.”

VIl.  UNPATENTABILITY BASED ON PRIOR ART IN THE PRESENT
PROCEEDINGS

34. As | alluded to above in my discussion of the development of mobile
computing and GPS technology, it is clear to me that the invention claimed in the
858 Patent was known in the art when the 858 Patent was filed. | have reviewed
three primary prior art references — (1) Richard Satava @halRhysiologic

Cipher at Altitude: Telemedicine and Real-Time Monitoring of Climbers on Mount

13

UA-1005.013



Everest, 6 TELEMEDICINE J.AND E-HEALTH, Vol. 6, No. 3 (published 2000)

(“Satava”); (2) WO 01/00281 A2, filed June 29, 1999 and published January 4,
2001 (“Wadell”), and (3) U.S. 2002/0198612, filed April 30, 2002 and published
December 26, 2002 (“Smith”) — each of which discloses every element of the
claims at issue in this petition. | have not seen any indication that these references
were before the U.S. Patent and Trademark Office (“PTO”) during prosecution of
the 858 Patent.

A. CLAIMS 1, 3, 8, 11, 13, 18 ARE ANTICIPATED BY SATAVA
1. Claim 1

A method for execution by a server computer system of providing
information about a first user engaged in a physical activity with a
portable fithess device, the method comprising:

35. lunderstand that this portion of the claims is referred to as the
“preamble” and that the preamble does not necessarily constitute a limitation to the
claim scope. However, to the extent that it is found that the preamble constitutes a
limitation, in my opinion, Satava discloses a method for execution by a server
computer system of providing information about a user engaged in a physical
activity with a portable fithess device.

36. Satava discloses a system in which data from position and
physiological sensors, worn by climbers as they ascended Mount Everest, was
transmitted to a remote base station over a radio network, and then transmitted to

14
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internet servers and ultimately displayed to remavers in the United States.
UA-1002.005.

37.  The climbers were equipped with wearable devices that included a
GPS receiver, a vital signs monitor, a processing hub, and “[w]earable, wireless
communication system with radio frequency (RF) transmissitoh.at .003. One
of ordinary skill in the art would understand a wearable system such as this to be a
portable fithess device, and ascending Mount Everest undoubtedly constitutes a
“physical activity.”

38. Satava also discloses that the method is executed by a “server
computer system.” A “server computer system,” as was understood in the art at
the filing date of the 858 patent, is simply a computer that is used to provide data
or services to other computers over a network. As Figure 3 from Satava (pictured
below) demonstrates, the data from the climbers was transmitted from the
mountain to a laptop computer at Everest Base Camp (“EBC”), then “sent via
satellite (Imarsat) using TCP/IP (transmission control protocol/Internet protocol)
where they were grounded in Malaysia and routed to an Internet backbone and into
a conference room at Yale University School of Medicine in New Haven,

Connnecticut (Fig. 3).1d. at .004.

15
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39. The data received from the climbers was stored on the EBC laptop in

“‘incremental ASCII datasets [that] were stored a directory that was indexed to

Laplink and marked as ‘shareableld. The remote clients at Yale downloaded

the data from this directory at five-minute intervald. It would thus be clear to

one of ordinary skill in the art that the EBC laptop acted as a server for the

remotely located client computers that viewed the data at Yale.

40. Therefore, in my opinion, Satava discloses a server system that

provides information about a user engaged in a physical activity with a portable

fitness device.
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receiving first user location data from the portablefitness device via a
wide-area wireless network while the first user is engaged in the
physical activity

receiving first user performance data from the portable fithess device

via a wide-area wireless network while the first user is engaged in the

physical activity

41. Satava discloses that each climber was equipped with a monitoring
device consisting of a GPS receiver, a set of sensors for measuring “vital and
physical signs,” and a “[w]earable, wireless communication system with radio
frequency (RF) transmissionlt. at .003. The data that each climber’s system
collected was sent by a radio transmitter, with the help of a remotely located
repeater station, to the laptop at EBI@. at .005. These transmissions occurred
every five minutes, and consisted of “time stamps (using Greenwich Mean Time),
GPS location, heart rate, activity status, skin temperature, and core body
temperature.”ld. at .005. Accordingly, both user location data (e.g., GPS
location) and user performance data (e.g., heart rate, activity status, and skin and
body temperature) were transmitted.

42. It would be clear to one of ordinary skill in the art that a wireless
network that employed a repeater to convey data from Mount Everest to a remote

base camp was a “wide-area” network. This understanding is bolstered by

Satava’s disclosure that the hub (part of the portable device) “can transmit to a

17
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variety of long-haul options, such as CDPD cellmedem or other long haul
radio connections.’ld. at .004. Both cellular and long-haul radio networks are
understood to be wide-area networks.

43. In my opinion, Satava discloses a server system (i.e., the base camp
laptop) that receives user location data and user performance data from the
portable fithess device while the user is engaged in a fitness activity via a wireless
wide-area network.

determining the first user's location with respect to a route path based
on the received first user location data

44. Both the laptop and remotely located client computers at Yale
displayed the collected information via a “graphical user interface, designed by
Fitsense Technologies, Inc., which displayed intuitively the ciphered information
(Fig. 4).” 1d. at .004.

45. Figure 4 depicts this interface, and is reproduced below (along with

the caption describing the interface):
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FIG.4. The laptop computer screen, showing the intuitive graphical interface. On the left is the terrain map of Mount
Everest with the overlay of the climbers” position, and on the right are the individual climber’s vital signs. (Courtesy
of Dr. Tom Blackadar, Ph.D., FitSense Technologies, Inc., Wellesley, Massachusetts.)

46. This user interface includes two graphical representations of the route
path the climbers used. The larger map displays the “the trail and location of an
individual climber” {d. at .007), which one of ordinary skill in the art would have
understood to mean the path that the climbers actually took in ascending the
mountain. The interface also includes an inset that “is a reference graphic
representation of the vertical ascent usually taken to the summit, with the numbers
representing the locations of the four campgsl” Consequently, one of ordinary
skill in the art would understand that, in generating this graphical user interface,
the base camp laptop determined the climbers’ locations “in relation to a
predetermined path,” which as explained above, is the broadest reasonable

interpretation of the phrase “with respect to a route path.”
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initiating a visual display on a remotely located ssond user’s client

computer system while the first user is engaged in the physical activity,

wherein the visual display includes performance related content that is

based on the first user performance data, and wherein the visual display

further includes an indication of the first user’s location with respect to

the route path.

47. Satava discloses that the graphical user interface depicted in Figure 4
was displayed on the remote client computers at Yale:

The physicians at Yale University downloaded the data at 5-minute
increments. Because the data sent were standard ASCII, the encoded data
were plotted on a graphical user interface, designed by Fitsense

Technologies, Inc., which displayed intuitively the ciphered information
(Fig. 4).”

Id. at .004.

48. Figure 4, as discussed above with respect to the “determining” step,
includes a visual display of the climber’s location with respect to a route jgath.
at .005. Figure 4 also clearly discloses a display of performance data such as heart
rate and body temperature: “[o]n the right side of the screen are the ‘thumbnail’
graphics of the continuous vital-signs summaries of the three climbers (two being
active at the time of the screen capture) along with their latest updated vatues.”
at .007. In addition, Satava disclosed that “[c]licking on any of the climber boxes
takes you to the detailed individual vital-signs screen (Fig. 5), which provides
specific overall information as well as the chronological, high-fidelity presentation

20
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of data points acquired in real time and plottedefige minutes.”ld. Figure 5—
representing the display that users at the remote client saw after clicking on a

particular climber—is reproduced below:

FIG. 5. Chronological graph of the vital signs of Climber 3. (Courtesy of Dr. Tom Blackadar, Ph.D., FitSense Tech-
nologies, Inc., Wellesley, Massachusetts.)

49. Accordingly, it is my opinion that Satava discloses initiating a visual
display on a remotely located client computer that is based on the performance

data, and includes an indication of the user’s location with respect to the route

path.

2. Claims 3 and 8

[claim 3] The method of claim 1, wherein the first user performance
data comprises speed, pace, elapsed distance, elapsed time, distance to
go, heart rate, or elevation data, or a combination thereof.

50. The collected and transmitted data disclosed in Satava included “time

stamps (using Greenwich Mean Time), GPS location, heart rate, activity status,
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skin temperature, and core body temperature.” UB21#t .005. Accordingly,

Satava discloses this limitation through at least its disclosure of the collection,
transmission, and display of heart rate data, as outlined above with respect to claim
1.

[claim 8] The method of claim 1, wherein the client computer is a
desktop computer.

51. Figure 3 of Satava, reproduced below, depicts the client computer as a

desktop computer.
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FIG. 3. Diagram of the telecommunications pathway from the individual climber back to the conference room at
Yale University School of Medicine (author, BH).

52. Satava also disclosed that the position and performance information
was made available over the Internkt. at .004-005. One of ordinary skill in the

art at the time the 858 Patent was filed would have understood that data transmitted
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over the Internet could be viewed on any computaneoted to the internet,
including a desktop computer.

3. Claim 11

53. As I discussed above in the “858 Patent Claims” section, Claim 11 is
directed to a computer program product for directing a server to carry out the
method steps of claim 1. It is well understood in the art, though, that a server
could only carry out the method steps of claims 1 (or any other steps) if so directed
by a computer program product. As a result, one of ordinary skill in the art would
understand Satava’s disclosure of the method of claim 1 as a disclosure of the
computer program product of claim 11.

54. In addition, Satava disclosed that the EBC laptop contained “software
[that] was programmed to collect aggregate ASCII (American Standard Code for
Information Interchange) datasets from each of the monitoring devices at
predetermined intervals,” and that “incremental ASCII datasets” were then “stored
in a directory that was indexed” to a computer program called “Laplink.” UA-
1002 at .004. Laplink facilitated their transfer to the servers and remote clients at

Yale University. Id.
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4. Claim 13 and 18

55. To the extent the scope of these claims can by defined by reference to
the computer program product of claim 11, Satava discloses the elements of both
claims. Claim 13 includes the same limitation as claim 3, and therefore, for the
same reasons explained above, it is my opinion that Satava discloses the elements
of claim 13. Claim 18 includes the same limitation as claim 8, and therefore, for
the same reasons explained above, it is my opinion that Satava discloses the
elements of claim 18.

B. CLAIMS 1, 3, 8, 11, 13, 18 ARE ANTICIPATED BY WADELL
1. Claim 1

A method for execution by a server computer system of providing
information about a first user engaged in a physical activity with a
portable fithness device, the method comprising:

56. As noted above, | understand that this portion of the claim is the
preamble, and does not ordinarily constitute a limitation. To the extent it is found
to be a limitation, Wadell discloses a server that executes a method for providing
information about a user engaged in physical activity with a portable fitness
device.

57. Wadell discloses “systems and methods for monitoring player
performance in sporting events and recreational activities.” UA-1003 at 1:4-5.
Wadell further discloses that the disclosed systems are applicable to “running,
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skiing, swimming, baseball, hiking, sailing, rowingfid numerous other athletic
activities. Id.at 3:10-11.

58. Athletes are equipped with “player-mounted device[s],” which can
include “sensors, a transceiver, an antenna, a processor, and a digplay3:20-
21. Data from these player-mounted devices is transmitted to a “central processor
and data access or display deviceg’ &t 3:3-5), typically after first being relayed
through a “field-mounted deviceid, at 5:21-22). Wadell discloses that the
central processor can comprise “a PC-based computer, a workstation, or a server”
(id. at14:7-9), and can further disseminate the received data to an “Internet Web
server computer’id. at 7:4-5). Wadell thus discloses a server-executed method
for tracking performance of users engaged in a physical activity with a portable
fithess device.

receiving first user location data from the portable fithess device via a

wide-area wireless network while the first user is engaged in the
physical activity

receiving first user performance data from the portable fithess device
via a wide-area wireless network while the first user is engaged in the
physical activity

59. As noted earlier, Wadell discloses that each athlete’s “player-mounted
device” can include “sensors, a transceiver, an antenna, a processor, and a display.”

Id. at 3:20-21. These disclosed sensors “can monitor a variety of performance
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parameters of the player to which it is mountedgluding “heart rate, blood
pressure, glucose level, speed, direction, acceleration, rotation, force of impact,
elapsed time, split time, hang time in the air, ranking in a competition, position on
a course, and the likeld. at 4:4-6; 13:1-5. The player-mounted devices are
preferably equipped with GPS receivers that “generate precise position information
of each player 216,” which can be further transmitted to field-mounted devites.
at 13:18-23.

60. Player-mounted devices transmit either the “raw data, the
performance parameters, or some combination of each to the field-positioned
device by way of the player antenndd. at 4:12-15. Signals received by the
field-positioned devices are then, in some embodiments, relayed to a central
processor: “[a]lternatively, the field-positioned device 104 transmits the raw or
preprocessed data to the central processor 106, which processes the data to
determine the various performance parametdid.at 10:16-18. Signals from the
player-mounted devices can include “splits, and measured parameters such as x,y,z
location, heart rate, blood pressure, ambient temperature, arm speed, or bat speed,
for example.”ld. at 13:1-5. In addition, Wadell discloses that “the system 100 can

measure and calculate blood pressure, speed, direction, rotation, strength, elapsed
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time, split time, hang time, heart waveforms, braaveforms, ranking in a
competition, and the like.”

61. One of ordinary skill in the art would accordingly understand that
Wadell discloses that the player-mounted devices can transmit both position
information (from the player-mounted GPS receivers) and performance
information such as heart rate, speed, elapsed time, and any of the other
enumerated parameters.

62. Signals from the player-mounted devices are preferably transmitted
using a “TRF6900 RF transceiverltl. at 17:8. In some embodiments of the
Wadell system, the field-position devices constitute “tower transceivers” (214), as

depicted in Figure 2A, reproduced belad. @t 12:28-30):

8 1y,

Central Processor :

Figure 2A
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63. One of ordinary skill in the art would understand these tower
transceivers to be elements of a wide-area wireless network, analogous to the
cellular tower transceivers that relay information in cellular networks.

64. Accordingly, it is my opinion that Wadell discloses a server that
receives user location data and user performance data from a portable fithess
device via a wide-area wireless network while a user is engaged in a fithess
activity.

determining the first user's location with respect to a route path based
on the received first user location data

65. One of the performance parameters that Wadell discloses is “position
on a course.”ld. at 4:4-6. One of ordinary skill in the art would understand that a
calculation of “position on a course” is an example of a determination of the
athlete’s position with respect to some predetermined path. Wadell further
discloses that the determinations can be made by the central processor (i.e., server):
“[a]lternatively, the field-positioned device 104 transmits the raw or preprocessed
data to the central processor 106, which processes the data to determine the various
performance parametersltl. at 10:16-18.

66. Wadell also discloses that the field-mounted devices can transmit
performance datep the player-mounted devices, such as “interval or split time,

pace, distance traveledistance left in event calories burned, distance to next
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refreshment, and position in race, for examplel’at 13:6-8. In order to transmit
“distance left in the event,” the system must know the terminal point of the event;
otherwise calculation of remaining distance would be impossible. One of ordinary
skill in the art would recognize this as another disclosure in Wadell of determining
a user’s location with respect to a predetermined path.
67. Accordingly, it is my opinion that Wadell discloses determining a
user’s location with respect to a route path based on received user location data.
initiating a visual display on a remotely located second user’s client
computer system while the first user is engaged in the physical activity,
wherein the visual display includes performance related content that is
based on the first user performance data, and wherein the visual display

further includes an indication of the first user’s location with respect to
the route path.

68. Wadell discloses that “the performance monitoring system of the
invention includes an Internet Web server computer, and the central processor
includes an Internet connection for communicating with the Web server
computer.” UA-1003 at 7:4-6. The exchange of information over the Internet
“may include providing performance parameters to the Web server computer
and/or relaying messages between Internet users and the players by way of the
field-positioned devices.'ld. at 7:7-9. Wadell further discloses, moreover, that
“the data collected by the system from the players can be accessed by a variety of

client devices for entertainment, training, or informational purposes,” and that
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those devices can “connect to the central procéssurtain data and present the
data, for example, in the form of an Internet Web page, a television graphic, an
interactive television feed to the home, a video game, or the ltkeat 7:14-23.

One of ordinary skill in the art would understand Wadell to disclosatiyaif the
collected data—including performance data such as heart rate and speed, and
location data such as “position on a course”™—can be visually displayed “in the
form of an Internet webpage.” It is well known in the art that Internet webpages
are displayed on client computers.

69. Wadell also discloses that “position and performance information is
transmitted to a central processor,” where it can be “adapted for viewing over the
Internet.” I1d. at 15:26-28. The “processor 608 provides a display of the positions
of all the players in the event,” and can provide a “snapshot, an animated
recreation, or can display data in real-time.’at 31:1-2. The processor can also
transmit “a graphical output to the Internet or broadcast televisiohat 31:2-3.

70. Accordingly, it is my opinion that Wadell discloses initiating a visual
display on a remotely located computer while a user is engaged in a fithess
activity, where the display includes both performance and an indication of a user’s

location with respect to a route path.
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2. Claims 3 and 8

[claim 3] The method of claim 1, wherein the first user performance
data comprises speed, pace, elapsed distance, elapsed time, distance to
go, heart rate, or elevation data, or a combination thereof.

71. Wadell discloses that the performance parameters monitored,
transmitted, and displayed to a remote user can incladert‘rate, blood
pressure, glucose leveheed, direction, acceleration, rotation, force of impact,
elapsed time, split time, hang time in the air, ranking in a competition, position on
a course, and the likeId. at 4:4-6.

72. Accordingly, it is my opinion that Wadell discloses the elements of
claim 3.

[claim 8] The method of claim 1, wherein the client computer is a
desktop computer.

73. Wadell discloses that the performance and position information
received can be transmitted over the Interhétat 7:7-9. As was well known in
the art, any information disseminated over the Internet is available to computing
devices to connected to the Internet, including desktop computers.

74. Accordingly, it is my opinion that Wadell discloses that a client

computer can be a desktop computer.
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3. Claim 11

75. As | discussed above in the “858 Patent Claims” section, Claim 11 is
directed to a computer program product for directing a server to carry out the
method steps of claim 1. Itis well understood in the art, though, that a server can
only carry out the method steps of claim 1 (or any other method steps) if it is
directed to do so by a computer program product. As a result, one of ordinary skill
in the art would understand Wadell’s disclosure of a server carrying out the method
of claim 1 as an inherent disclosure of the computer program product of claim 11.

76. In addition, Wadell expressly discloses that “the present invention
also comprises display software included in the processor 608" that “provides a
graphical output to the Internet or broadcast televisidd.’at 30:27-31:5. Wadell
also discloses that the “processor 308 also decodes and routes data” and “organizes
upstream data words into proper packet formats for modulation and transmission”
(id. at 17:21-24), and that the “digital memory subsystem 310 includes an
electrically erasable programmable read only memory (EEPROM)” that “may store
non-volatile information such as instructions to be executed by processor 308,
device, user, and/or event informationd. at 17:29-18:4. The memory may

further include “random access memory (RAM) for the temporary storage of raw
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data, monitored parameters and other volatile datd’may be “integrated into the
processor 308."1d.

4. Claims 13 and 18

77. To the extent the scope of these claims can by defined by reference to
the program product of claim 11 (rather than claim 10), Wadell discloses the
limitations in both claims. Claim 13 includes the same limitation as claim 3, and
therefore, for the same reasons explained above, it is my opinion that Wadell
discloses the elements of claim 13. Claim 18 includes the same limitation as claim
8, and therefore, for the same reasons explained above, it is my opinion that
Wadell discloses the elements of claim 18.

C. CLAIMS 1, 3, 8,11, 13, 18 ARE ANTICIPATED BY SMITH

1. Claim 1

A method for execution by a server computer system of providing
information about a first user engaged in a physical activity with a
portable fithess device, the method comprising:

78. Smith discloses a “method of monitoring a plurality of competitors in
a sporting event, [that] comprises having each of said plurality of competitors carry
a respective position locating device, arranging for the position locating devices to
make location determinations at intervals and provide such determinations as
output positional location data for the respective competitors of said plurality of

competitors and collecting output data for the plurality of competitors.” UA-1004
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at Abstract. The data is collected by “a positiocakting device to be carried by

the competitor.”ld. at § 0013. Smith’s method is described largely with reference
to horse racing, but Smith discloses that the method “clearly can also be used for
other sporting events, such as motor racing, rallying, team competitive sports,
running etc.” Id. at § 0077.

79. The “real time system with radio transmissiord. @t 9 0043)
disclosed in Smith includes several components: (1) “position locating device to be
carried by the competitorid. at § 0013), which is also described as “unit 7”
including a “GPS board 3,” “logger unit 5” and “radio frequency transmitterdd” (
at 1 0043); and (2) “processing unit 8” that receives data from the position locating
device via the radio frequency linid(at  0044). The processing unit 8 can cause
further dissemination of the information in formats that include “TV broadcast,
WAP, HTML/Internet, [or] email.”Id. at { 0044, 0076.

80. Accordingly, to the extent the preamble of the 858 Patent is a
limitation, it is my opinion that Smith discloses a server-executed method, where
the server is the central processing unit, for providing information about a user
engaged in a physical activity with a portable fithess device.

receiving first user location data from the portable fithess device via a

wide-area wireless network while the first user is engaged in the
physical activity
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receiving first user performance data from the portdle fithess device
via a wide-area wireless network while the first user is engaged in the
physical activity

81. Smith discloses that each user carries a “position locating device”
that includes a GPS receiver, a “logger unit,” and a transmission system for
sending the data to a processing utdt.at 1 0043-0044. Smith further discloses
that data collected by the logger unit can be transmitted through a radio frequency
(“RF”) transmitter that can both “receive and transmit datid”at § 0030. Thus
Smith discloses that the collected data is transmitted over a wireless wide-area
network.

82. When RF transmission is used, “speed and/or location data are to be
relayed substantially in real timeld. at § 0029. Consequently, Smith discloses
that both location data, derived from GPS, and speed can be transmitted over the
wireless network to the server.

83. Smith also discloses that elapsed distance, which is one the types of
athletic performance data specifically identified in the 858 Patent (UA-1001 at 5:7-
8) can calculated by the competitor-mounted devices and transmitted. UA-1004 at
1 0052. This is because Smith states that “calculating the distance moved in the

interval between GPS receiver outputs from said outputs” (i.e., elapsed distance)
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may be unnecessary “if already calculated by the @e&ver.” Id. at {1 0048,
0052.

84. Accordingly, it is my opinion that Smith discloses that the server
(processing unit 8) receives both user location data and user performance data,
such as speed and elapsed distance, from the competitor mounted devices via a
wireless wide-area network while the user is engaged in a fithess activity.

determining the first user's location with respect to a route path based
on the received first user location data

85. Smith identifies “calculating the horses geographical position within
the racing boundary” as a task performed by the central processor, and notes that
“displaying the position of the horses on the racetrack will require graphical
output.” Id. at 1 0046. Further, Smith discloses that the calculation is performed
using the data obtained from the GPS receiver (i.e., user location data). Id. at 1
0044-0046. Smith states that “FIG. 4 shows diagrammatically a GUI screen
representation, suitable for broadcast media presentation, of Doncaster racecourse
during a race,” and exemplifies a “real time display that could be produced using
the system and method of the inventiohd. at 1 0064.

86. Accordingly, it is my opinion that Smith discloses the step of
determining a user’s location with respect to a route path based on the received

location data.
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initiating a visual display on a remotely located second user’s client
computer system while the first user is engaged in the physical activity,
wherein the visual display includes performance related content that is
based on the first user performance data, and wherein the visual display
further includes an indication of the first user’s location with respect to

the route path.

87. Figure 4, depicted below, is a visual display of both performance

information and location with respect to a route path.
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88. As noted above, Figure 4 is “a GUI screen representation, suitable for
broadcast media presentation” of a race in progress, and constitutes “one form of
real time display that could be produced using the system and method of the

invention.”ld. at § 0064. Figure 4 depicts a predetermined course and the
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positions of competitors upon it, and thus is a clegm of competitor location with
respect to a predetermined route path.

89. Figure 4 also includes tables and graphs that display performance-
related content: “[a] graphic equalizer type display of each horses speed is
presented and updated every second in the top left hand corner of the screen, and a
table is also presented to textually represent the speed in racel tina.§ 0065.

Figure F also displays elapsed time, distance travelled, and distance rentdining.

at Fig. 4. Smith states that other parameters that could be displayed include
maximum speed, average speed, expected completion time, and average speed over
particular portion of the courséd. at 1 0065.

90. Smith also discloses that Figure 4 is intended for remote viewing over
the Internet. First, the use of the term “GUI screen representation” is itself
indicative of a computer display to one of ordinary skill in the art. Smith further
that “[p]resentation formats may include TV broadcast, WWAPML /I nternet,
email, paper hard copy, or any other available method of presentalttbat’

0076. The disclosure of using “HTML/Internet” format indicates that the graphical
output is intended to be displayed on a remotely located client computer connected

to the Internet.
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91. Accordingly, it is my opinion that Smith discloses initiating a display
on a remotely located computer while a user is engaged in a fitness activity, where
the display includes user performance information and an indication of a user’s
location with respect to a route path.

2. Claims 3 and 8

[claim 3] The method of claim 1, wherein the first user performance
data comprises speed, pace, elapsed distance, elapsed time, distance to
go, heart rate, or elevation data, or a combination thereof.

92. Smith discloses “speed” as a parameter that can be transmitted over
the wireless RF network to a central processor: “speed and/or location data are to
be relayed substantially in real time.” Ex. 1004 at 0029. Smith states, moreover,
that “calculating the distance moved in the interval between GPS receiver outputs
from said output™—i.e., elapsed distance—“may not be required if already
calculated by the GPS receiveid. at 11 0048, 0052). Consequently, Smith
discloses that the performance data transmitted over the wireless network to the
server can include parameters such as speed and elapsed distance. Smith further
discloses, in Figure 4, that the elapsed time and distance to go are part of the
graphical output that can be displayed on a remotely located computer.

[claim 8] The method of claim 1, wherein the client computer is a
desktop computer.
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93. Smith discloses that “[p]resentation formats may include TV
broadcast, WAP, HTML/Internet, email, paper hard copy, or any other available
method of presentation.Id. at § 0076. As is well known to persons of ordinary
skill in the art, content made available over the Internet is accessible to computers
connected to the Internet, such as desktop computers.

3. Claim 11

94. As | discussed above in the “858 Patent Claims” section, Claim 11 is
directed to a computer program product for directing a server to carry out the
method steps of claim 1. It is well understood in the art, though, that a server can
only carry out the method steps of claim 1 (or any other method steps) if it is
directed to do so by a computer program product. As a result, one of ordinary skill
in the art would understand Smith’s disclosure of a server carrying out the method
of claim 1 to be a disclosure of the computer program product of claim 11.

4. Claims 13 and 18

95. To the extent the scope of these claims can by defined by reference to
the program product of claim 11 (rather than claim 10), Smith discloses the
limitations in both claims. Claim 13 includes the same limitation as claim 3, and
therefore, for the same reasons explained above, it is my opinion that Smith

discloses the elements of claim 13. Claim 18 includes the same limitation as claim
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8, and therefore, for the same reasons explainegealias my opinion that Smith
discloses the elements of claim 18.

VIIl. AVAILABILITY FOR CROSS-EXAMINATION

96. In signing this declaration, | recognize that the declaration will be
filed as evidence in a contested case before the Patent Trial and Appeal Board of
the United States Patent and Trademark Office. | also recognize that | may be
subject to cross examination in the case and that cross examination will take place
within the United States. If cross examination is required of me, | will appear for
cross examination within the United States during the time allotted for cross
examination.

IX.  RIGHT TO SUPPLEMENT

97. | reserve the right to supplement my observations in the future to
respond to any arguments that are raised and to take into account new information
as it becomes available to me.

X. JURAT

98. | 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 Section 1001 of Title 18 of the United States Code.
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99.  Ideclare under penalty of perjury that the foregoing is true and

correct. - ) (’
F 4
Executed on February 5, 2015 $ S

ra Joseph Paradiso, Ph.D.

Appendix A Curriculum Vitae for Dr. Joseph Paradiso
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3. Education:
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Sense-and-Respond Systems, Applications, and Services (at ACM MobiSys 2005)

Program Committee,
2005 IEE Workshop on Intelligent Environments (IE05) 9/04 6/05

Program Committee, 18’th International Conference on 7/04 11/04
Architecture of Computing Systems (ARCS 2005)

Program Committee, The Second International Conference on

Pervasive Computing (Pervasive 2004) 10/03 5/04
National Research Council Canada (Proposal Reviewer) 1/04 2/04
Science Foundation Ireland (Proposal Reviewer) 2/04 3/04

National Science Foundation, ECE Division (sensors)
(Proposal Review Panel in Washington DC) 12/03 12/03

Fonds Québécois de Recherche sur la Société et la Culture,
Canada Foundation for Innovation (CFI)
(Proposal Review Panel in Montreal) 8/03 8/03

Swedish Foundation for Strategic Research, Visiting Committee 5/03 6/03
Member for 5-year evaluation of all Swedish Interactive Institutes

Jury Member, Prix Ars Electronica, Interactive Art Category 3/03 9/03
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Guest Editor, IEEE Computer Graphics and Applications 1/03 1/04
Special Issue on SIGGRAPH Emerging Technologies

Art Interactive Gallery, Cambridge MA (Arts Advisory Board) 7/02 9/07
Program and Steering Committees, Int. Conference on New

Interfaces for Musical Expression (NIME 2003-2006) 7/02 Present
Guest Editor, Journal of New Music Research 6/02 6/03

Special Issue on New Interfaces for Musical Expression

Program Committee, The Second International Conference on
Ubiquitous Computing (UbiComp 2002) 3/02 6/02

Chief Organizer, First International Conference on New 6/01 6/02
Interfaces for Musical Expression (NIME 2002)

Technical Program Committee,

ACM/CHI New Interfaces for Musical Expression Workshop 1/01 5/01
Jury, Emerging Technologies program, ACM SIGGRAPH 1/01 6/03
(member of Jury panel 01,02,03)

External Examiner, Interactive Media Program, 9/99 9/04

University of Limerick (Ireland) (‘99,00,01,02,03,04)

Guest Editor, IEEE Computer Graphics and Applications,
Special Issue on Input Devices 1/98 6/98

American Institute of Aeronautics and Astronautics (AIAA),
Jury for the Columbus 500-year Anniversary Earth-Moon
Solar Sail Race 11/89 12/89

Paper Reviewer:

See Program Committee memberships and Guest Editorships above. Some of the other
conferences and journals that I've reviewed for include:

IEEE Transactions on Sensor Networks, IEEE Sensors Journal, IEEE
Transactions on Robotics, BSN 2006-2013, Pervasive 2012, Pervasive 2000,
UbiComp 2014, UbiComp 2010, UbiComp 2009, UbiComp 2008, UbiComp
2006, UbiComp 2005, UbiComp 2004, ACM UIST 2013, UIST 2011, UIST
2003, UIST 2002, ACM CHI 2014, CHI 2013, CHI 2011, ACM CHI 2009, ACM
CHI 2002, ACM CHI 2000, TEI 2011, SIGGRAPH 2011, SIGGRAPH 2014,
IEEE ISWC (International Symposium for Wearable Computers) 1998, NIME
2002-2014, ACC 1994, IEEE/ASME Trans on Mechatronics, Transactions on
Neural Systems & Rehabilitation Engineering, ACM Computing Surveys,
Communications of the ACM, Computer Music Journal, Journal of New Music
Research, IBM Systems Journal, IEEE Information Systems, AIAA Journal of
Guidance and Control, IEEE Journal of Neural Networks, Pattern Analysis and
Applications Journal, Electronics Letters, IEEE Pervasive Computing, Aerospace
Science and Technology, IEEE Computer Graphics & Applications
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13.

Awards Received:

Award

Best Session Paper, BSN 2013

Best Paper Award, CHI 2013

Best Demo Award (3" place) ACM UIST 2012

IEEE (EMB) Transactions on Information Technology in Biomedicine

2012 Outstanding Paper Award

Design Contest Winner (ISLPED’08)

Best Paper Award, ISPN’08 (SPOTS Track)
Best Presentation Award, ACM Sensys 2007

Best Paper Award, The 3’rd International Conference on
Pervasive Computing (Pervasive 2005)

Best Paper Award, IPSN’07 (SPOTS Track)

Best Paper Award, 2003 IEEE International Conference on Sensors
(student paper, third prize)

Sony Career Development Chair (MIT)

Discover Magazine Award for Technical Innovation
(semifinalist, Entertainment category)

Discover Magazine Award for Technical Innovation
(winner, Entertainment category)

Swets and Zeitlinger Distinguished Paper Award of ICMC 1999
(second prize)

Draper Laboratory, Recognition Award
(for underwater sonar systems)

Draper Laboratory, Recognition Award
(for precision alignment systems in high-energy physics detectors)

MIT, K.T. Compton Physics Department Fellowship
Tufts University, BS Summa cum Laude

Tufts University, Burden Engineering Prize
(first prize, undergraduate engineering competition)

Tufts University, Alumni Award
(annually presented to 16 students on basis of grades, activities, etc.)

Tufts University, Class of 1898 Award
(presented to student best displaying competence and capability)

Date
6/13
5/13
10/12

8/12
8/08
5/08
11/07
5/05

4/07
10/03

9/02
6/01
6/00
10/99
12/94

7/93
6/77
6/77

6/77
377

5/76
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14.

15.

1Y)

2)
3)
4)

5)

6)

7)

8)

9)

Current Organization Membership:
Organization & Offices Held

ACM (Association for Computing Machinery, SIGCHI and SIGGRAPH)
AIAA (American Institute of Aeronautics and Astronautics — Senior member)
APS (American Physical Society)

OSA (Optical Society of America)

IEEE (Senior Member)

IEEE Computer Society

IEEE Control Systems Society

IEEE Signal Processing Society

Sigma Xi

Eta Kappa Nu (Tufts University Chapter President, 1976/77)

Tau Beta Pi

Patents and Patent Applications Pending:

Marrin, T., Paradiso. J.A., Machover, T., Verplaetse, C., and Orth, M., “Apparatus for
Controlling Continuous Behavior through Hand and Arm Gestures," U.S. Patent No.
5875257, February 23, 1999.

Paradiso, J., Hsiao, K., “Multi-axis Tracking of Passive Resonators,” U.S. Patent No.
6,404,340, June 11, 2002.

Knaian, A., Paradiso, J.A., “Wireless Roadway Monitoring System,” U.S. Patent
6,662,099, December 9, 2003.

Maue, W .H., Meinzer, R., Paradiso, J., Feldmeier, M., “Self-Powered Wireless Switch,”
U.S. Patent No. 6,700,310, March 2, 2004.

Morrison, G.O., Maue, W .H., Skarb, B.P., Berta, M.J., Meinzer, R., Paradiso, J.,
Feldmeier, M., Youngs, J., “Self-Powered Wireless Switch,” US Patent 6,933,655,
August 23, 2005.

Paradiso, J.A., Ma, H., Lippman, A.B., “Tag Interrogation With Observable Response
Signal,” US Patent 7,109,865, September 19, 2006.

Paradiso, J.A., Leo, C-K., Checka, N., “Systems and methods for tracking impacts,” US
Patent 7,643,015 B2, January 5, 2010.

Paradiso, J.A., Leo, C-K., Checka, N., “Systems and methods for tracking impacts,” US
Patent 7916128 B2, March 29, 2011.

Ma, H. and Paradiso, J.A., “Input device based on frustrated total internal reflection,” US
Patent 7,432,893, October 7, 2008.

10) Paradiso, J.A. and Laibowitz, M .J., “Parasitic Mobility in Dynamically Distributed

Sensor Networks,” US Patent No. 7,429,936, September 30, 2008.

11) Lapenta, J.M. and Paradiso, J.A., "Real-time 3-D Localization using Radar and Surface

Acoustic Wave Transponders," US Patent 7,924,160, April 12,2011.
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12) Paradiso, J.A., Ma, H., Lippman, A .B., “Quasi-passive wakeup function to reduce power
consumption of electronic devices,” U.S. Patent No. 7,864,051, January 4, 2011.

13) Paradiso, J.A., Borque, L.L., “Continuous Capacitive Slider Controller for a Smooth-
Surfaced Cooktop,” US Patent No. 8,017,890, September 13, 2011.

14) Paradiso, J.A. and Ono, Y., “Distributed acoustic conversation shielding system,” US
Patent No. 8,229,130, July 24, 2012.

15) Aldrich, M., Feldmeier, M., Paradiso, J., “Apparatus and methods for interactive
illumination,” US Patent 8,593,073, Nov. 26, 2013.

16) Laibowitz, M., Samanta, V., Paradiso, J.A., “Methods, apparatuses, and computer
program products for enabling use of remote devices with pre-defined gestures,” U.S.
Patent Application No. 8,902,180, Dec. 12,2014.

17) Gong, N.-W., Hodges, S.E., Villar, N., and Paradiso, J.A., “Sensing floor for locating
people and devices,” U.S. Patent Application No. 20120309531-A1, June 6, 2011.

18) Feldmeier, M. and Paradiso J., “Personalized Building Comfort Control,” U.S. Patent
Application 20120031984-A1, Aug. 3,2011.

19) Laibowitz, M., Samanta, V., Paradiso, J.A., “Combining device motion and touch input
for performing a function,” U.S. Patent Application No. 20130154951-A1, Dec. 15,
2011.

20) Laibowitz, M., Samanta, V., Paradiso, J.A., “Performing a Function,” US Patent
Application 20130154951-A1, Dec. 15, 2011.

21) Zoran, A., Paradiso, J., Shilkrot, R., “Methods and Apparatus for Handheld Tool,” US
Patent Application 20130231771-A1, March 4, 2013.

22) Goyal, P. and Paradiso, J., “Methods and apparatus for annotating circuit design data,”
U.S. Patent Application No. 14506584, October 3, 2014.

23) Paradiso, J., Aldrich, M., Zhao, N., “Methods and Apparatus for Illumination Control,”
U.S. Patent Provisional 61950622, March 10, 2014.

24) Goyal, P., Zoran, A., Paradiso, J., “Methods and Apparatus for Handheld Inkjet Printer,”
U.S. Patent Provisional 62040589, Aug. 22,2014.

16.  Professional Registration: None
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17.  Projects

(Public installations or exhibitions — otherwise, my Media Lab research projects are listed at
http://resenv.media.mit.edu/projects/ and detailed in my publications).

1) Invited exhibition and musical installation, MIT Museum, Cambridge MA, The Paradiso
Synthesizer, January 12 — April 10, 2012. (see http://synth.media.mit.edu )

2) Invited installation, Ars Electronica Festival 2011, DoppelLab and Digital Excavation,
August 31 - September 6, 2011. (see http://doppellab.media.mit.edu )

3) Invited installation at Ars Electronica 2009 (with students Alex Reben, Matt Laibowitz, Nan-
Wei Gong), Ubiquitous Sensor Network Navigator, September 3-8, 2009. (see
http://www.aec.at/humannature/mit-medialab/ubiquitous-sensor-network-navigator )

4) Invited exhibition and performance of my homemade modular music synthesizer at the 25’th
anniversary Ars Electronica Festival, Timeshift, Linz, Austria, September 3-7, 2004; also
presented an invited artists’ seminar on history and design of modular synthesizers. (see
http://web.media.mit.edu/~joep/synthars.html )

5) Invited installation of the Interactive Window impact tracker at the Innovation Corner,
Motorola iDEN facility, Plantation, Florida, October 30, 2003 — 2006. (see
http://resenv.media.mit.edu/Tapper/Motorola.html )

6) Exhibition at the Artbots Robotic Talent Show in New York City: Tribblation (a sphere tiled
by a reactive sensor net skin), with student Josh Lifton, July 12-13,2003. (see
http://resenv.media.mit.edu/tribble/ )

7) Exhibition of the Magic Carpet installation at the MIT Museum as Stomping Ground,
February 28,2002 — April 5,2004. (see
http://web.media.mit.edu/~joep/SpectrumWeb/captions/Carpet.html )

8) Installation of interactive window in collaboration with American Greetings at their flagship
card store at Rockefeller Center in New York City, Dec. 9,2001- Feb. 18, 2002. (see
http://resenv.media.mit.edu/Tapper/AmGreet.html )

9) Exhibition of window tap-tracking interface at the Kitchen Gallery in New York City in
Telephone Story as part of the ID/Entity Exhibition, Nov. 30, 2001- Jan. 15, 2002. (see
http://resenv.media.mit.edu/Tapper/IdEntity .html )

10) Invited exhibition of Interactive Window System at the Ars Electronica Center, Linz Austria,
September 1, 2001 - September 1, 2004. (see
http://resenv.media.mit.edu/Tapper/ResWindow.html )

11) Invited installation, Atmospheres, (in collaboration with Prof. John Maeda) at the
Workspheres Exhibition, Museum of Modern Art (MOMA), New York, February 7 through
April 22, 2001. (see http://resenv.media.mit.edu/atmo/index.html )
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12) Invited installation of Magic Carpet musical installation at the Current Science and
Technology Center, Boston Museum of Science, February 1 through April 20, 2001. (see
http://web.media.mit.edu/~joep/SpectrumWeb/captions/Carpet.html )

13) Invited installation of Musical Trinkets at the SMAU Convention, Milan Italy, October 19-
23, 2000. (see http://resenv.media.mit.edu/sweptRF.html ).

18. Symposia Organized:

(External academic workshops or conferences — in addition, I have organized several themed
symposia with invited speakers for Media Lab consortia meetings, which I am omitting here)

Co-chair, ISWC 2007 (International Symposium on Wearable Computing), Boston MA, Oct. 11-
13,2007.

Technical Program Committee Co-Chair, The Fourth Workshop on Embedded Networked
Sensors (EmNets 2007), Cork Ireland, June 25-26, 2007

Chair, Sensor Platform Tools and Design Methods for Networked Embedded Systems (SPOTS),
5’th International IEEE Conference on Information Processing in Sensor Networks (IPSN06),

Nashville TN, April 19-21, 2006.

Co-Chair, IEEE International Workshop on Wearable and Implantable Body Sensor Networks
(BSN 2006), Cambridge MA, April 3-5, 2006.

Chief Organizer, First International Conference on New Interfaces for Musical Expression
(NIME 2002), Dublin Ireland, May 24-26, 2002.
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19. Teaching Experience of Joseph A. Paradiso:

Term Sub. No. Title Role Enrollment

As Course founder/lecturer or co-founder/co-lecturer:

FT14 MAS .S62 New Paradigms in Musical Co-Instructor 10
Instruments

FT14 MAS.500 Hands on Foundations in Media Chief Instructor 20
Technology

ST14 MAS.S63 Silicon Menagerie: From Co-Instructor 13
Bioinspiration to Biomemetics

ST14 MAS.500 Hands on Foundations in Media Chief Instructor 20
Technology

FT13 4.523 Second Nature: Design of Low- Co-Instructor 10
Power Environmental Sensors & Networks

FT13 MAS.500 Hands on Foundations in Media Chief Instructor 20
Technology

STI13 MAS .826 Future of Festivals Co-Instructor 15

FT12 MAS .837 Principles of Electronic Music Instructor 10
Interfaces

ST12 MAS.836 Sensor Technologies for Instructor 20
Interactive Environments

FT11 MAS.S61 Emerging Technologies in Instructor 10
Location-Aware Computing

STI11 MAS.836 Sensor Technologies for Instructor 20
Interactive Environments

FT10 MAS .837 Principles of Electronic Music Instructor 10
Interfaces

STI10 MAS.836 Sensor Technologies for Instructor 20
Interactive Environments

STO9 MAS 969 Building Cross-Reality Applications Instructor 7

FTOS8 MAS .837 Principles of Electronic Music Instructor 10
Interfaces

STO8 MAS.836 Sensor Technologies for Instructor 20
Interactive Environments

STO7 MAS 836 Sensor Technologies for Instructor 20
Interactive Environments

FT06 MAS .960 Principles of Electronic Music Instructor 10
Controllers

STO06 MAS.836 Sensor Technologies for Instructor 20
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FTO05

STOS

FT04
STO4

FTO03
STO3

FT02

FT02
FTO1
STO1

FT00
FT99

FT98
ST8&3

ST14

ST13

ST12

ST12

ST11

FT11

FTI11
ST10

MAS.961

MAS 836

MAS 863
MAS 836

MAS 863
MAS 965

MAS 963

MAS .863
MAS 863
MAS 967

MAS .863
MAS 863

MAS.863
VP (ETHZ)

4.373

15.356

15.356

4.333

15.356

MPATE-
GE-2038

MAS .825]
15.356

Interactive Environments

Developing Applications for
Sensor Networks

Sensor Technologies for
Interactive Environments

How to Make (Almost) Anything

Sensor Technologies for
Interactive Environments

How to Make (Almost) Anything

Electronic Skins and Dense Sensor
Networks

Principles of Electronic Music
Controllers

How to Make (Almost) Anything
How to Make (Almost) Anything

Sensor Technologies for
Interactive Environments

How to Make (Almost) Anything
How to Make (Almost) Anything

How to Make (Almost) Anything
Praktikum fiir Vorgeriickte
(Junior Physics Lab)

As Guest Lecturer:

Sound installations +
sonic interventions

How to Develop Breakthrough
Products and Services

How to Develop Breakthrough
Products and Services

(in)dependent people: advanced
seminar in networked cultures and
participatory media

How to Develop Breakthrough
Products and Services

Creating with Interactive Media:
Buchla to Ableton (NYU)

ARTS@MEDIA LAB
How to Develop Breakthrough

Instructor

Instructor

Co-Instructor

Instructor

Co-Instructor

Instructor

Instructor

Co-Instructor
Co-Instructor

Instructor

Co-Instructor
Co-Instructor

Co-Instructor
Instructor

Project Jury

Guest Lecturer

Guest Lecturer

Guest Lecturer

Guest Lecturer

Guest Lecturer

Guest Lecturer

Guest Lecturer

UA-1005.057
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16
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10
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Products and Services

STO09 15.356 How to Develop Breakthrough Guest Lecturer 30
Products and Services

STO8 15.356 How to Develop Breakthrough Guest Lecturer 30
Products and Services

STO8 CSIM 5 guest lectures on ‘Advanced Guest Lecturer 29

Interface Design’ at the Universitat
Pompeu Fabra (UPF) in Barcelona

FTO07 MAS.825]  Musical Aesthetics and Media Guest Lecturer 15
Technology

STO6 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

ST06 MAS.960 Digital Innovations Guest Lecturer 25

STO06 CMS.876 History of Media and Technology  Guest Lecturer 15

STOS5 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

STOS5 591b Active Materials Guest Lecturer 10
(Yale Architecture Dept.)

FT04 MAS .965 Deep Engagement Guest Lecturer 10

STO04 6.ThT Preparation for Masters of Guest Lecturer 15
Engineering Thesis

STO04 MAS 968 Concept Car Guest Lecturer 7

STO4 MAS .963 Ambient Intelligence Guest Lecturer 15

STO04 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

FT03 1.961 Sensor Based Monitoring of Physical
Infrastructure and the Environment Guest Lecturer 10

STO3 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

FTO02 6.191 Prototyping Research Results Guest Lecturer 15

STO2 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

FTO1 6.191 Prototyping Research Results Guest Lecturer 10

STO1 Music 250A  Human Computer Interaction Guest Lecturer 20
Theory and Practice: Designing New Devices
(Stanford University)

STO1 15.356 Development of Concepts for Very Guest Lecturer 30
Novel Products and Services

STO1 4.259] Urban Narratives: Guest Lecturer 15
Making the City Speak
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STOO

STOO

FT99
ST98
FT97
FT97
FT97
ST97
ST96
ST95
ST94
ST92

15.356

MS-335

6.191
SEM.DL2
MAS.962
MAS 846
MAS .825]
SEM.DL2
SEM.DL2
SEM.DL2
SEM.DL2
SEM.DL2

Development of Concepts for Very
Novel Products and Services

Advanced Modular Synthesis
(Berklee School of Music)

Prototyping Research Results

Scientific & Engineering Problems...

Interacting w. Synthetic Characters
Workshop in Elastic Movie Time
Musical Aesthetics & Media Tech.

Scientific & Engineering Problems...
Scientific & Engineering Problems...
Scientific & Engineering Problems...
Scientific & Engineering Problems...

Scientific & Engineering Problems...

Guest Lecturer

Guest Lecturer

Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer
Guest Lecturer

Guest Lecturer
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20. Publications of Joseph A. Paradiso:
a. Books: None yet completed.

b. Papers in Refereed Journals:

1) Gillian, N. and Paradiso, J.A., “The Gesture Recognition Toolkit,” Journal of Machine
Learning Research, Vol. 15, October 2014, pp. 3483-3487.

2) *Zoran, A., Shilkrot, R., Goyal, P., Maes, P., Paradiso, J.A., “The Wise Chisel: The Rise of
the Smart Handheld Tool,” IEEE Pervasive Computing, 13(3), July-Sept. 2014, pp.48-57.

3) Ray, S.D, Gong, N.-W., Glicksman, L.R., Paradiso, J.A., “Experimental characterization of
full-scale naturally ventilated atrium and validation of CFD simulations,” Energy and
Buildings, Volume 69, February 2014, pp. 285-291.

4) *Zoran, A., Shilkrot, R., Nanyakkara, S., Paradiso, J., “The Hybrid Artisans: A Case Study in
Smart Tools,” ACM Trans. Comput.-Hum. Interact. (ToCHI), Vol. 21, No. 3, Article 15
(June 2014), 29 pages.

5) *Mittal, M., and Paradiso, J.A., “Ubicorder: A Mobile Device for Situated Interactions with
Sensor Networks,” IEEE Sensors Journal, Vol. 11, No. 3, March 2011, pp. 818-828.

6) *Zoran, A. and Paradiso, J.A. “The Chameleon Guitar-Guitar with a Replaceable Resonator,”
in Journal of New Music Research,40.1 (2011), pp. 59-74.

7) Paradiso, J.A., Gips, J., Laibowitz, M., Sadi, S., Merrill, D., Aylward, R., Maes, P., and
Pentland, A., “Identifying and Facilitating Social Interaction with a Wearable Wireless

Sensor Network,” in the Springer Journal of Personal & Ubiquitous Computing, Volume 14,
Number 2, February 2010, pp 137-152.

8) *Lifton, J., Laibowitz, M., Harry, D., Gong, N.W., Mittal, M. and Paradiso, J.A., “Metaphor
and Manifestation — Cross Reality with Ubiquitous Sensor/Actuator Networks,” IEEE
Pervasive Computing Magazine, July-September 2009 (vol. 8 no. 3), pp. 24-33

9) *Bamberg, S.J.M., Benbasat A.Y ., Scarborough D.M., Krebs D.E., Paradiso J.A., "Gait
analysis using a shoe-integrated wireless sensor system," IEEE Transactions on Information
Technology in Biomedicine, Vol. 12, No. 4, July 2008, pp. 413-423. Winner of the IEEE
(EMB) Transactions on Information Technology in Biomedicine 2012 Outstanding
Paper Award.

10) *Feldmeier, M. and Paradiso, J.A., ”’An Interactive Music Environment for Large Groups
with Giveaway Wireless Motion Sensors,” to appear in Computer Music Journal, Vol. 31,
No. 1 (Spring 2007), pp. 50-67.

* Outgrowth of supervised thesis
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Publications of Joseph A. Paradiso (cont.)

11) *Broxton, M., Lifton, J., and Paradiso, J.A., “Localization on the Pushpin Computing Sensor
Network Using Spectral Graph Drawing and Mesh Relaxation,” ACM Mobile Computing and
Communications Review, Vol. 10, No. 1, January 2006, pp. 1-12.

12) *Paradiso, J.A., and Leo, C-K, “Tracking and Characterizing Knocks Atop Large Interactive
Displays,” Sensor Review, 25:2, (invited paper in special issue on vibration and impact
sensing), Vol. 25, No. 2, 2005, pp. 134-143.

13) Paradiso, J.A. and Starner, T., “Energy Scavenging for Mobile and Wireless Electronics,”
IEEFE Pervasive Computing, Vol. 4, No. 1, February 2005, pp. 18-27.

14) Paradiso, J.A., Lifton. J., and Broxton, M., “Sensate Media - Multimodal Electronic Skins as
Dense Sensor Networks,” BT Technology Journal,22(4), October 2004, pp. 32-44.

15) Paradiso, J.A., O’Modhrain S., “Current Trends in Electronic Music Interfaces,” Journal of
New Music Research, Vol. 32, No. 4, December 2003, pp. 345-349.

16) *Paradiso, J.A., Pardue, L.S., Hsiao, K, Benbasat, A.Y ., “Electromagnetic Tagging for
Electronic Music Interfaces,” Journal of New Music Research, Vol. 32, No. 4, December
2003, pp. 395-409.

17) Paradiso, J.A. "Tracking Contact and Free Gesture Across Large Interactive Surfaces,"
Communications of the ACM, Vol. 46, No. 7, July 2003, pp. 62-68.

18) *Shenck, N.S., Paradiso, J.A., "Energy Scavenging with Shoe-Mounted Piezoelectrics,"
IEEE Micro, Vol. 21, No. 3, May-June 2001, pp. 30-42.

19) Paradiso, J.A., Hsiao, K., Strickon, J., Lifton, J. and Adler, A., “Sensor Systems for
Interactive Surfaces,” IBM Systems Journal, Vol. 39, No. 3&4, October 2000, pp. 892-914.

20) Paradiso, J.A., Hsiao, K., Benbasat, A. and Teegarden, Z., “Design and Implementation of
Expressive Footwear,” IBM Systems Journal, Vol. 39, No. 3&4, October 2000, pp. 511-529.

21) Paradiso, J.A. "The Brain Opera Technology: New Instruments and Gestural Sensors for
Musical Interaction and Performance," Journal of New Music Research, 28(2), 1999, pp.
130-149.

22) Smith, J., White, T., Dodge, C., Allport, D., Paradiso, J. and Gershenfeld, N., "Electric Field
Sensing for Graphical Interfaces," IEEE Computer Graphics and Applications, Vol. 18, N. 3,
May-June 1998, pp. 54-60.

23) Paradiso, J.A., "Electronic Music Interfaces: New Ways to Play," IEEE Spectrum (cover
article), Vol. 34, No. 12, December 1997, pp. 18-30.

* Outgrowth of supervised thesis
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Publications of Joseph A. Paradiso (cont.)

24)Paradiso, J.A., Gershenfeld, N., "Musical Applications of Electric Field Sensing," Computer
Music Journal, Vol. 21, No. 3, Summer 1997, pp. 69-89.

25) Paradiso, J.A., "New Technologies for Monitoring the Precision Alignment of Large
Detector Systems," Nuclear Instruments and Methods in Physics Research A386, 1997, pp.
409-420.

26) Paradiso, J.A., "The Interactive Balloon: Sensing, Actuation, and Behavior in a Common
Object," IBM Systems Journal, Vol. 35, Nos. 3&4, 1996, pp. 473-487.

27)Korytov, A., Osborne, L., Paradiso, J., Rosenson, L., Taylor, F., "Multi-Point Wide-Range
Precision Alignment Technique for the GEM Detector," Nuclear Instruments and Methods in
Physics Research, A343,1994, pp. 428-434.

28) Aziz, T., et al., "A Precision Experiment On Electrons, Photons and Muons at LHC,"
Nuclear Instruments and Methods in Physics Research, A325, 1994, pp. 23-91.

29) Paradiso, J.A., "Global Steering of Single Gimballed Control Moment Gyroscopes using a
Directed Search," Journal of Guidance, Control and Dynamics, Vol. 15,No. 5, September-
October 1992, pp. 1236-1244.

30) Paradiso, J.A., "Adaptable Method of Managing Jets and Aerosurfaces for Aerospace
Vehicle Control," Journal of Guidance, Control and Dynamics, Vol. 14, No. 1, January-
February 1991, pp. 44-50.

31) *Dzielski, J., Bergmann, E., Paradiso, J., Rowell, D., Wormley, D., "An Approach to CMG
Steering Using Feedback Linearization," Journal of Guidance, Control and Dynamics, Vol.
14, No. 1, January-February 1991, pp. 96-106.
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104) *Dzielski, J., Bergmann, E., Paradiso, J., “A Computational Algorithm for Spacecraft
Control and Momentum Management,” in Proceedings of the 1990 American Control
Conference (ACC), Vol. 2, 1990, p 1320-1325.

105) Paradiso, J.A., "A Highly Adaptable Method of Managing Jets and Aerosurfaces for
Control of Aerospace Vehicles," Proc. of the AIAA Guidance, Navigation, and Control
Conference, Boston MA, August 14-16, 1989, pp. 35-44.

106) Paradiso, J.A., "A Highly Adaptable Steering/Selection Procedure for Combined
CMG/RCS Spacecraft Control," 1986 AAS Guidance and Control Conf., Keystone CO,
AAS 86-036, Advances in the Astronautical Sciences Vol. 61, Feb. 1986, pp. 263-280.

107) Walenta, A.H., Fehlmann, J., Hofer, H., Paradiso, J. and Viertel, G., "The Time Expansion
Chamber as High Precision Drift Chamber," Proc. of the Int. Conference on Instrumentation
for Colliding Beam Physics, Stanford Linear Accelerator Center, 1982, SLAC-SI-82-07,
(SLAC-250), Stanford CA, pp. 34-40.

d. Other Major Publications:
Book chapters, invited conference, workshop, and exhibition articles, popular magazine articles

1) Gillian, N. and Paradiso, J.A., “The Gesture Recognition Toolkit,” to appear in Guyon, I.,
Athitsos, V., and Escalera, S. (eds.), Challenges in Machine Learning Volume 8: Gesture
recognition, Microtome Publishing, 2015.
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27) Paradiso, J.A., “Sensate Media,” in the Communications of the ACM, Vol. 48, No. 3, March
2005, p. 70.

28) Paradiso, J.A., “From Tangibles to Toolkits and Chaos to Convection - Management and
Innovation at Leading Design Organizations and Idea Labs” in Boland, R.J. and Collopy, F.,
Managing as Designing, Stanford University Press, Palo Alto, CA, 2004, Chapter 21, pp.
174-178.

29) Starner, T. and Paradiso, J.A., Human Generated Power for Mobile Electronics, in Piguet, C.
(ed), Low-Power Electronics, CRC Press, Chapter 45, 2004, pp. 45-1-45-35.
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Energies as a Probe of Proton Constituents," PhD Thesis, MIT Physics Dept., April 1981.

89) Wexler, J. and Paradiso, J., “Extensions to, and Implementation of, ‘A Methodology for

Configuring Distributed Real Time Microcomputer Systems with Application to Inertial
Navigation Systems’,” Draper Laboratory Technical Report, CSDL-78-010, October 1976.

Draper Lab Technical Memoranda

90) Paradiso, J., "Design and Test of a Simple Peak-Gated Sampler," Draper Intralab
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95) Paradiso, J., "Sonar Application of a Quadrature-Sampled Interpolation Beamformer,"
Draper Intralab Memorandum EJB 90-191, December 31, 1990.

96) Paradiso, J., "Methods of Smoothing CMG Gimbal Rates Calculated by Linear
Programming," Draper Intralab Memorandum SpaceStation-87-20, November 20, 1987.

97) Paradiso, J., "Characteristics of Candidate Reaction Wheel Configurations for Satellite
Attitude Control," Draper Intralab Memorandum NRL-87-1, October 1, 1987.

98) Paradiso, J., "Selection and Management of Magnetically Gimbaled CARES Gyroscopes via

Linear Programming," Draper Intralab Memorandum SpaceStation-86-19, December 1,
1986.

99) Paradiso, J., “An Efficient OFS-Compatible Kinematic Model for Generalized CMGs,”
Draper Intralab Memorandum SpaceStation 85-9, March 25, 1985.

100)Paradiso, J., “Versatek Software,” Draper Intralab Memorandum MX/S-005, August 1,
19717.

Other Technical Reports

101) Paradiso, J., Borque, L., Bramsen, P., Laibowitz, M., Ma, H., and Malinowski, M.,
“Sensing Systems for Glass Ceramic Cooktops,” Internal MIT Media Lab Report, July 18,
2003 (38 p).

102) Paradiso, J., "Penn and Teller Séance Electronics," detailed description of the Media Lab's
Sensor Chair design, Internal MIT Media Lab Report, December 1994 (68 p).

103) Paradiso, J., “Development of a T Trigger,” ETHZ and L3P Collaboration Final Report,
October 30, 1992 (41 p).

104) Paradiso, J., "Oberheim 4-Voice MIDI Interface; Users Manual," Report for Lyle Mays,
Inc, September 1991 (47 p).

105) Paradiso, J., "The Complete Technical Guide to WMFO," a tutorial on the design of a radio
studio and associated electronics, March 1987 (283 p).

* Outgrowth of supervised thesis
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Publications of Joseph A. Paradiso (cont.)

106) Paradiso, J., "Reaction Wheel Energy Storage," Draper Laboratory Internal Report, January
17,1992 (50 p).

107) Paradiso, J., "A Brief Sketch of Proposed TEC Data Flow," ETH-Zurich Time-Expansion-
Chamber (TEC) Group Technical Report, April 29, 1983 (6 p.).

108) Paradiso, J., "Description of TEC Analysis Utility Routines," ETH-Zurich Time-Expansion-
Chamber (TEC) Group Technical Report, April 20, 1983 (16 p).

109) Paradiso, J., "The Design, Construction, and Operation of an Electronic Music
Synthesizer," Tufts University Electrical Engineering Department Undergraduate Special
Project Report (Winner of the 1977 Burden Engineering Prize), May 1977 (140 p).

* Outgrowth of supervised thesis
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Presentations by Joseph A. Paradiso

21. Invited Lectures, Seminars, Performances, and Exhibitions:

1) Invited talk and panelist, 2015 DOE Solid State Lighting R&D Workshop, San Francisco,
CA, ‘Creating Value Through Controls’ session, January 27, 2015.

2) Invited panelist at the 2015 Harvard National Collegiate Research Conference (NCRC),
Environmental Engineering session, January 23,2015.

3) Invited talk, Smart Device Innovation Science Team, Intel Corporation, Santa Clara CA, At
the Edges of ‘Big Data’, November 10, 2011.

4) Invited panelist and talk, Re-Think Food Conference, Culinary Institute of the Arts, St.
Helena CA, The Virtualization of Food, November 9, 2011.

5) Invited conference keynote, IEEE Dallas Circuits and Systems Conference 2014, University
of Texas at Dallas, TX, At the Edges of ‘Big Data’, October 13,2014.

6) Invited panelist and talk, 2014 LVP (Longworth Venture Partners) Tech Gathering, Internet
of Things Panel, Cambridge MA, October 6, 2014.

7) Invited talk, MIT Physics Dept. Faculty Lunch Seminar, MIT Cambridge MA, At the edges
of ‘Big Data’, September 25, 2014.

8) Invited talk and panelist, MIT-KIT (Kerberos and Internet Trust) Annual Conference,
Cambridge MA, At the Edges of ‘Big Data’, September 18, 2014.

9) Invited video interview, panel discussion, and mini documentary about the future of
networked sensors and our Tidmarsh Project, John Roese — ReallTy, EMC Innovation
Network, September 11, 2014, https://community.emc.com/docs/DOC-36727.

10) Invited Keynote Speaker, Annual Retreat for the Intel Science and Technology Center for
Pervasive Computing (ISTC-PC) at U. Washington, Alderbrook Resort, WA, At the Edges of
‘Big Data’, August 12,2014.

11) Faculty representative and conference panelist, Hackathon Natura Campus Media Lab,
Natura Campus, Cajamar SP, Brazil, August 6,2014.

12) Invited talk, MIT Media Lab @ Tokyo 2014, Tranomon Hills Forum, Tokyo Japan, Where
Big Data Touches People July 10,2014.

13) Invited corporate talks in Japan: NEC Research Lab, Kawasaki; TOPPAN, Koishikawa,
Panasonic Headquarters, Osaka; Toshiba R&D Center, Kawasaki, Where Big Data Touches
People, July 7-9,2014.

14) Session host and speaker, Forum Academy Global Technology Outlook Online Lecture

Series on Sensor Networks, World Economic Forum, July 2014:
https://forumacademy.weforum.org/courses/ForumAcademy/PLM14101/Summer_2014/about
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Presentations by Joseph A. Paradiso (cont.)

15) Invited talk and coordinator of the Sensors Track for the MIT Media Lab Boost Week In
Kenya, iHub Nairobi, Where Big Data Touches People, May 26, 2014.

16) Invited panelist, Together Festival, ‘I Dream of Wires Documentary Screening and
Discussion,” ICA Boston, May 18, 2014.

17) Outreach lecture, Brooks Elementary School, Medford MA, A Tour Through Space, as We
Search for Extraterrestrial Life’, April 30, 2014.

18) Invited session organizer and presenter, ‘New Musical Frontiers @ the MIT Media Lab,’
Moogfest 2014, Asheville North Carolina, Musical Machines, April 25, 2014.

19) Invited colloquium, TU Delft (Delft University of Technology), Department of Radiation
Science & Technology, Delft, Netherlands, Where Big Data Meets People, April 17,2014.

20) Invited panelist and talk, Machine Fantasies: A Workshop on Music Technologies—Past,
Present, and Future (‘Futures’ Session), Tufts University, Medford MA, April 5, 2014.

21) Invited talk, 2014 EMC Technology Conference (D? - Disruptive Discovery), Cambridge
MA, Where Big Data Meets People, April 3,2014.

22) Invited keynote, Intel IPG Leadership Summit, Folsom CA, Where Big Data Meets People,
March 5,2014.

23) Invited talk and coordinator of the Sensors and Networks track for the Media Lab 2104
CREATE | ITERATE | INNOVATE Workshop, Where Big Data Meets People, Abu Dhabi,
UAE, February 27, 2014.

24) Invited keynote, Design Innovation Workshop, WeSchool, Mumbai India, Where Big Data
Meets People, February 1,2014.

25) Invited colloquium, CEA Saclay Nano-INNOV, Paris France, Where Big Data Meets People,
December 13, 2013.

26) Invited talk, Energy Harvesting & Storage USA, Santa Clara, CA, Where Big Data Meets
People, November 21, 2013.

27) Invited panelist and talk, MIT Energy Initiative’s 2013 Fall Research Conference, Cambridge
MA, ‘Potential Impacts of Big Data’ Session, Where Big Data Meets People, October 3,
2013.

28) Invited lecture, 2013 International Symposium on Creative New-Media Performance,

Shanghai Theatre Academy, Shanghai China, Redefining Presence, Documentary, and Music
— Media Transformation in the Age of Ubiquitous Computing, September 29, 2013.
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Presentations by Joseph A. Paradiso (cont.)

29) Invited keynote lecture, IEEE Custom Integrated Circuits Conference (CICC) 2013, San Jose
CA, Connecting to the Emerging Nervous System of Ubiquitous Sensing, September 24,
2013.

30) Invited presentation, World Economic Forum Summer Davos, Dalian, China, IdeasLab:
Rethinking Education with the Massachusetts Institute of Technology, Learning in the Age of
the Augmented Human, Dalian China, September 11, 2013.

31) Invited talk, Annual Workshop of the iPack Center at KTH, Stockholm, Sweden, Connecting
to the Emerging Nervous System of Ubiquitous Sensing, August 30,2013.

32) Invited talk, ‘Curious Minds’ Lecture Series, Steelcase Inc., Grand Rapids, Michigan,
Connecting to the Emerging Nervous System of Ubiquitous Sensing, July 30, 2013.

33) Invited lecture, HCC Summer School, IRCAM Paris, France, Connecting to the Emerging
Nervous System of Ubiquitous Sensing, July 19,2013,

34) Invited lecture, The MITRE Institute, Bedford MA, Connecting to the Emerging Nervous
System of Ubiquitous Sensing, June 18,2013.

35) Invited talk, Nokia Research Center (NRC), Sunnyvale CA, Connecting to the Emerging
Nervous System of Ubiquitous Sensing, June 7,2013.

36) Invited conference keynote, Sensors Expo, Chicago, IL, Connecting to the Emerging
Nervous System of Ubiquitous Sensing, June 5,2013.

37) Invited keynote speaker, EU HCC (Human-Computer Confluence) Visions Meeting,
Barcelona Spain, Connecting to the Emerging Nervous System of Ubiquitous Sensing, May
17,2013.

38) Invited talk, 2013 Future of Health Technology Summit, Cambridge MA, Connecting to the
Emerging Nervous System of Ubiquitous Sensing, May 6,2013.

39) Invited talk, 2013 MIT ICT Conference, Cambridge MA, Connecting to the Emerging
Nervous System of Ubiquitous Sensing, April 25, 2013.

40) Interview filmed for Physics World, Networked Environments of the Future, April 11,2013,
http://physicsworld.com/cws/article/multimedia/2013/apr/11/networked-environments-of-

the-future.

41) Invited colloquium, Qualcomm San Diego, Connecting to the Emerging Nervous System of
Ubiquitous Sensing, April 2,2013.

42) Invited lecture, Wilfrid Laurier University, EMTM Executive Breakfast Series, Waterloo
Ontario, Our Electronic Nervous System,March 5, 2013.
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Presentations by Joseph A. Paradiso (cont.)

43) Invited talk, Deloitte, Washington D.C., Connecting to the Emerging Nervous System of
Ubiquitous Sensing, January 29, 2013.

44) Invited talk, CERTI Laboratories, Florianépolis, Brazil, Connecting Deeply Embedded
Sensing to People, November 20, 2012.

45) Invited talk, Embraer S.A., Sdo José dos Campos, Brazil, Connecting Deeply Embedded
Sensing to People, November 19, 2012.

46) Invited talk, Energy Harvesting & Storage and Wireless Sensor Networks & RTLS USA
2012 Conference, Washington D.C., Leveraging Embedded Sensing for Energy Management,
November 8, 2012.

47) Keynote address, Annual TI Fellows Meeting, University of Texas, Dallas TX, Connecting to
the Emerging Nervous System of Ubiquitous Sensing, October 18,2012.

48) Invited panelist and talk, MITEI Annual Fall Energy Research Conference, Cambridge MA,

“Advanced Building Technology” Session, New Paradigms in Energy Management, October
5,2012.

49) Invited panelist, talk, and workshop participant, EPRI National Energy Efficiency
Technology Summit, Portland OR, New Paradigms in Lighting Control & Energy
Management, Sept. 25-26,2012.

50) Invited panelist and talk, World Economic Forum Summer Davos, Dalian, China,
‘Imagineering our Future’ Session, September 13, 2012.

51) Invited presentation, World Economic Forum Summer Davos, Dalian, China, IdeasLab -
Creating Smart Environments with the Massachusetts Institute of Technology, Connecting to
the Emerging Nervous System of Ubiquitous Sensing, Dalian China, September 11, 2012.

52) Invited participant and talk, Interaction Beyond the Desktop, Schloss Dagstuhl Leibniz-
Zentrum fiir Informatik Workshop, Wadern Germany, Interaction Beyond The Desktop,
August 26-31, 2012.

53) Invited talk, Wearable Technologies (WT) Conference 2012, San Francisco, CA, Wearable
Systems as a Link to Ubiquitous Sensing and Actuation, July 24,2012.

54) Invited talk, Google Future of Mobile Workshop, Google Research, Mountain View, CA,
Wearables to Anchor User Experience In Smart Environments, May 23, 2012.

55) Invited talk, Nokia’s Lunch & Speaker Series, Nokia Labs, Cambridge MA, Connecting to
the Emerging Nervous System of Ubiquitous Sensing, May 15, 2013.

56) Invited seminar, CREAT-ISS Summer School, McGill University, Montreal Canada,
Connecting to the Emerging Nervous System of Ubiquitous Sensing, May 4,2012.

UA-1005.087



Presentations by Joseph A. Paradiso (cont.)

57) Invited panelist and talk, “Future City - MITEI Forum #3 - Built Environment, Urban
Systems, and Energy,” Session on “Human Systems and Behavior,” Connecting to the
Emerging Nervous System of Ubiquitous Sensing, Cambridge MA, April 30, 2012.

58) Invited talk and discussion, Together Festival 2012, MIT Museum, Cambridge MA, Modular
Synths, etc., April 7,2012.

59) Invited keynote talk, Intel PCCG Tech Summit, Portland OR, Connecting to the Emerging
Nervous System of Ubiquitous Sensing, April 12, 2012.

60) Invited keynote talk, Design Innovation Workshop, Apeejay Stya University, New Delhi,
India, Connecting to the Emerging Nervous System of Ubiquitous Sensing, March 30, 2012.

61) Invited colloquium, Apeejay College Of Fine Arts, Jalandhar, India, From Musical
Controllers to..., March 29, 2013.

62) Invited keynote talk, MIT Technology Review’s EmTech India 2012, Bangalore, Connecting
with the Emerging Nervous System of Ubiquitous Sensing, March 28, 2012.

63) Invited talk, SRC/NSF/SFI Forum on Integrated Sensors for Cybersystems (FISC-2030),
Session on “Sensors for Physical World Interfaces: Application Landscape for Future
Integrated Sensors,” Carton House, Maynooth, Co. Kildare, Ireland, Connecting to the
Emerging Nervous System of Ubiquitous Sensing, March 23,2012.

64) Panelist and talk, MIT Council on the Arts Event: Sound and Real-Time Systems, Bartos
Theater, MIT Cambridge, MA, February 15, 2012.

65) Special seminar, Media Lab 2012 Festival of Learning (January 28) and repeated upon
student demand (February 13), Cambridge MA, An Armchair Tour Through Frontier
Physics.

66) Special seminar, Media Lab 2012 Festival of Learning, Cambridge MA, Extreme Rock from
Japan, January 27,2013

67) Invited talk, Research Visions, and workshop, Pervasive Sensing and Smart Energy at the
MIT Media Lab @Tokyo 2012 Symposium, Dentsu Hall, Tokyo Japan, January 17, 2012.

68) Invited talks in Japan: Nihon Unisys (NUL-G), Tokyo; DENSO HQ, Kariya; Sony Head
Office, Shinagawa, Connecting to the Emerging Nervous System of Ubiquitous Sensing,
January 16-19, 2012.

69) Invited talk, EU Future Emerging Technologies (FET) Human-Computer Confluence

Consultation Workshop, Brussels Belgium, Connecting to the Emerging Nervous System of
Ubiquitous Sensing, December 1, 2011.
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Presentations by Joseph A. Paradiso (cont.)

70) Invited colloquium speaker, Tufts Music Dept., Medford MA, Interaction in the Post-

Convergence Age — From Electronic Music Controllers to Ubiquitous Dynamic Media,
November 14, 2011.

71) Invited talk, Tyndall Institute, Cork Ireland, Living with Ubiquitous Sensing and Dynamic
Responsive Media, October 28, 2011.

72) Invited 3-lecture seminar, Transitio Festival Workshops, Mexico City, Musical Control and
Interaction from 1900 to 2020, October 3-6,2011.

73) Invited art/technology talk, Transitio Festival Symposium, Mexico City,
Lugar/Espacio/Interfaz Session, Untitled, October 3, 2010.

74) Invited talk, One-Handed Musical Instruments (OHMI) Launch Event, Ars Electronica
Center, Linz Austria, Towards OHMI Instruments, September 4, 2011.

75) Invited talk, Schneider Electric Research Center, Grenoble France, Living with Ubiquitous
Sensing and Dynamic Responsive Media, July 1,2011.

76) Invited talk, INRIA In-Tech Symposium on Intelligence ambiante : évolution ou révolution?,
INRIA Grenoble, France, Living with Ubiquitous Sensing and Dynamic Responsive Media,
June 30, 2011.

77) Invited panelist and talk, MIT 150 Forum on Future Cities, Changing Cities, Cambridge MA
April 12,2011.

78) Invited talk, 2011 MIT Europe Conference — Innovation in a Networked World: Technology,

People, and Places, Vienna Austria, Living with Ubiquitous Sensing and Dynamic Responsive
Media, March 24,2011.

79) Event Co-Organizer and Mammoth Modular Synthesizer Music Installation, Music |
Machines — 50 Years of Music and Technology @ MIT, Cambridge MA, February 5, 2011.

80) Invited keynote, Design Innovation India Workshop, College of Engineering, Pune India,
Living with Ubiquitous Sensing and Dynamic Responsive Media, January 28,2011.

81) Cisco Distinguished Lecture, Living with Ubiquitous Sensing and Dynamic Responsive
Media, Cisco Headquarters, Milpitas CA, January 13, 2011.

82) Invited talk, MIT MTL/MITEI Workshop on Next Generation y-Energy Systems, Cambridge
MA, Applications and Requirements of Self-Powered Systems, December 3, 2010.

83) Invited talks in Japan: NEC Central Research Labs, Kawasaki; ALPS Tokyo; Fujitsu

Laboratories, Tokyo; Toshiba Corporate Research and Development Center, Tokyo, Living
with Ubiquitous Sensing and Dynamic Responsive Media, November 29-December 2, 2010.
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Presentations by Joseph A. Paradiso (cont.)

84) Invited talk, The Second Cisco/Intel Home Services Research Summit, Milpitas, CA,
Context, Control, and Conservation in the age of Ubiquitous Dynamic Media, November 16,
2010.

85) Invited talk, Qualcomm, San Diego CA, Interacting with Rich Dynamic Media, October 26,
2010.

86) Invited talk, Nokia Research Center (NRC) Hollywood Lab, Santa Monica CA, Interacting
with Rich Dynamic Media, October 25, 2010.

87) Invited talk, Future of Retailing Symposium hosted by Best Buy, Richfield MN, Physical
Retail in the Age of Ubiquity, September 14, 2010.

88) Invited talk, Nokia Research Center (NRC) Cambridge UK, Interacting with Rich Dynamic
Media, August 25, 2010.

89) Invited talk, Microsoft Research (MSR) Cambridge UK, Interacting with Rich Dynamic
Media, July 22,2010.

90) Invited talk, Intel My Connected Continuum (MC?) Research Workshop, Santa Clara, CA,
Interacting with Rich Dynamic Media, July 13, 2010.

91) Invited talk, NIH Workshop on Personal Motion Technologies for Healthy Independent
Living, NIH Headquarters, Bethesda MD, Personal Motion Technology Project Examples,
June 23,2010.

92) Invited keynote lecture, Annual CIRMMT Symposium, Montreal Canada, Interaction in the
Post-Convergence Age - From Electronic Music Controllers to Ubiquitous Dynamic Media,
May 27, 2010.

93) Invited talk, SRC/ATIC Forum on Minimum-Energy Electronic Systems (MEES 2020), Abu
Dhabi UAE, Body Area Sensor Platforms for Diverse Applications, May 23, 2010.

94) Invited colloquium speaker, Dartmouth College, Computer Science Dept., Hanover NH,
Living with Ubiquitous Sensing & Dynamic Responsive Media, May 12,2010.

95) Invited participant, O’Reilly Foo Camp East, Microsoft New England R&D Center (NERD),
Cambridge MA, April 30-May 2, 2010.

96) Invited talk, Printed Electronics and Photovoltaics USA 2009, San Jose, CA, Electronic
Skins, Wearable Sensing, and Ubiquitous Media - Opportunities for Flexible Electronics,
December 2, 2009.

97) Invited panelist and talk, ACM Sensys 2009, Berkeley CA, “Sensor Networks: The Next 10
Years,” Sensor Networks as Extension of our Nervous System, November 5, 2009.

UA-1005.090



Presentations by Joseph A. Paradiso (cont.)

98) Invited keynote lecture, IEEE International Workshop on Multimedia Signal Processing
(MMSP 2009), Rio de Janerio, Brazil, Linking Virtual and Real Worlds Through Ubiquitous
Sensor Networks, October 5, 2009.

99) Invited talk, Intuit Future of Payments Workshop, MIT Cambridge MA, “Transactions” in
Ubiquitous Sensing & Media Environments, September 17, 2009.

100) Invited talk, NSF Workshop on Human-Environment Mobile-Based Interactions (HEMI),
MIT Cambridge MA, From Sensing People to Sensing Nature: Lessons Learned from
Pervasive Computing, September 15, 2009.

101) Invited keynote, The 13’th International Symposium on Wearable Computing (ISWC 09),

Linz, Austria, A Decade of Exploration of Diverse Applications in Wearable Sensing,
September 5, 2009.

102) Invited talk, NEC Central Research Labs, Kawasaki Japan, Wearable Wireless Sensing
Platforms, August 13, 2009.

103) Invited talk, LG Electronics Seocho R&D Center, Sensor-based Interfaces and Virtual
Reality, August 11, 2009.

104) Invited talk, Samsung Advanced Institute of Technology (SAIT), Korea, Beyond Mobility:
Interaction, Interface, and Intention in the Age of Ubiquitous Sensing, August 12, 2009.

105) Invited keynote in “Sharing.Experiences 2009: Life. Context. Choices (MIT Media Lab
Workshop in Seoul),” Seoul Korea, Living with Ubiquitous Sensing and Dynamic
Responsive Media, August 10, 2009.

106) Invited talk and panelist at SIGGRAPH 2009, New Orleans, LA, The Visual in New
Interfaces for Musical Expression, The Visual in NIME — Some Issues in Musical Control,
August 4, 2009.

107) Invited workshop participant and speaker, UW/Microsoft Summer Institute 2009,
Semihhmoo Resort, WA, Wearable Dynamic Management of Distributed Domestic
Utilities, July 28, 2009.

108) Invited talk, IBM Almaden Research Center, San Jose CA, Living with Ubiquitous Sensing
and Dynamic Responsive Media, July 17,2009.

109) Invited colloquium speaker, EMERGE Lecture Series, New York City College of
Technology, Brooklyn NY, Sensor Networks for Linking Virtual and Real Worlds, May 6,
20009.

110) Invited talk and panelist at BodyNets 2009 (BodyNets Hardware and Software Platforms
Session), UCLA, Wearable Wireless Sensing Platforms, April 3, 2009.
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Presentations by Joseph A. Paradiso (cont.)

111) Invited plenary talk, Smart Fabrics 2009, Rome Italy, From Wearable Sensing to Sensate
Media — New Substrates for Smart Environments, March 12, 2009.

112) Invited talk, panelist, and juror, MIT/ML Exploring Permeable Building Event, Permeable
Buildings, Cambridge MA, February 6, 2009.

113) Invited talk, IDEO Cambridge Studio, Cambridge, MA, Sensor Networks for Linking
Virtual and Real Worlds, January 7, 2009.

114) Invited panelist, MIT/ILP Conference on Robots: Informing Future Design for Human-
Machine Interaction, Cambridge MA, How Can Ideas from Robotics Help Create More
Intelligent “Things that Think?,” December 2, 2008.

115) Invited keynote, Ambient Intelligence Conference (AMI-08), Nuremberg Germany, Sensor
Networks for Linking Virtual and Real Worlds, November 21, 2008.

116) Invited keynote, FIATECH 2008 Member Meeting, Cambridge MA, Sensor Networks for
Linking Virtual and Real Worlds, October 27, 2008.

117) Invited talks in Japan: NEC Central Research Labs, Kawasaki; Hitachi Central Research
Laboratory (CRL), Kokubunji, Brother Industries, Nagoya; Toshiba, Kawasaki; Dai
Nippon Printing (DNP) Tokyo, Sensor Networks for Linking Virtual and Real Worlds,
September 22-26, 2008.

118) Invited talk, Intel Research (Roy Want Group), Santa Clara CA. On-Body Wireless
Sensing for Human-Computer Interfaces, July 11, 2008.

119) Invited keynote lecture, 5" International Workshop on Wearable and Implantable Body
Sensor Networks (BSN 2008), Chinese University of Hong Kong, On-Body Wireless
Sensing for Human-Computer Interfaces, June 1, 2008.

120) Invited talk, Center for Design Innovation, Winston-Salem NC, Sensor Networks for
Pervasive Computing (& Musical Interfaces!), May 6, 2008.

121) Invited talk, Microsoft Research (MSR), Redmond WA, Sensor Networks for Linking
Virtual and Real Worlds,” April 30, 2008.

122) Invited talk, Yale University School of Architecture, “Sustainable Architecture, Today and
Tomorrow: Reframing the Discourse” Symposium, New Haven, CT, Responsive

Environments, April 5, 2008.

123) Invited talk, Qualcomm, San Diego, CA, Energy Harvesting for Mobile Computing, March
26,2008.

124) Invited talk, Nokia Research Center (NRC), Palo Alto CA, Sensor Networks for Pervasive
& Wearable Applications, January 28, 2008.
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Presentations by Joseph A. Paradiso (cont.)

125) Invited talk, Tokyo Denki University, Tokyo Japan, Sensor Nets for Wearable and
Pervasive Applications - A Decade of Exploration at the MIT Media Lab, January 21,
2008.

126) Invited corporate talks in Japan: Hitachi Research Laboratory (HRL), Oomika; NEC
Central Research Laboratories, Kawasaki; Alps Electric, Sendai; KKE, Tokyo: Sensor
Networks for Pervasive & Wearable Applications, January 15,18,22, 2008.

127) Invited talk, MIT Media Lab Tokyo Event, Tokyo Japan, Sensor Networks to Augment
Human Perception, January 17, 2008.

128) Invited talk, Yamaha Corporation, Hamamatsu Japan, Sensor Networks for Pervasive
Computing (&Musical Interfaces!), July 16, 2008.

129) Invited talk, “Nokia World,” Amsterdam, The Netherlands, Smart Spaces, December 5,
2007.

130) Invited talk, “IEEE Workshop on Wearable Technology in Medicine” at the “Center for
Connected Health 2007 Symposium,” Harvard Medical School, Boston MA, Body Sensor
Networks in Medicine, Social Computing, and the Arts, October 23, 2007.

131) Invited presentation, Motorola Innovation Conference, “People and Things to Things”
Session, Schaumburg, IL, Dual Reality — A New Initiative @ the MIT Media Laboratory,
September 12, 2007.

132) Invited lecture, Bavaria California Technology Center (BaCaTeC) Summer School,
“Pervasive Healthcare systems,” Kloster Seeon, Germany, On-Body Sensing & Related
Applications at the MIT Media Lab, August 1,2008.

133) Invited talk, Sensormatic Corporation, Boca Raton, Florida, Recent Developments &
Ongoing Projects in Sensor Networks, July 23, 2007.

134) Invited talk, Agilent Corporation, Santa Clara California, Embedded Sensing for
Ubiquitous and Pervasive Comptuing, July11,2007.

135) Invited panelist, Virtual Worlds Technology & Systems Design, session at “IBM & MIT
Present Virtual Worlds: Where Business, Society, Technology & Policy Converge,”
Cambridge MA, June 15, 2007.

136) Invited keynote, BodyNets 2007, A Decade of Body Sensor Networks in Medicine, Sports,
Entertainment & the Arts, Florence Italy, June 11, 2007.

137) Invited tutorial, Pervasive 2007 (The 5’th International Conference on Pervasive

Computing), Toronto, Ontario, Designing and Building Ubiquitous Sensor Systems, May
16,2007.
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Presentations by Joseph A. Paradiso (cont.)

138) Invited keynote speaker at the NSF Workshop on “Rising To The Challenge: Integrating
Social Science Into NSF Environmental Observatories Symposium,” Washington DC,
Human Sensing, January 25, 2007.

139) Invited keynote speaker, Micro-Energy Harvesting Institute Inaugural Meeting, IMTEK
(University of Freiberg, Germany), Perspectives on Parasitic Power, March 13, 2007.

140) Invited keynote speaker, T3Lab Symposium, University of Bologna, Italy, Human-Centric
Sensor Networks at the MIT Media Laboratory, February 27,2007.

141) Invited seminar, INnetO8 - Nuove Interazioni, Le Nuove Ricerche Interattive al Media Lab
dell’ MIT di Boston — The Responsive Environments Group, Gallarate, Italy, February 2-3,
2007.

142) Invited keynote speaker at the NSF Center for Networked Embedded Sensing (CENS)
Annual Meeting, UCLA, Westwood CA, From Interactive Dancers to Digital Skins -
Sensor networks at the MIT Media Lab, October 27, 2006.

143) Invited talk, Power To Go - Fraunhofer Symposium Mikroenergietechnik, Berlin Germany,
International Trends in Micro Energy Technology, October 10, 2006.

144) Invited talk, Motorola Energy Summit 2006, Motorola Research, Libertyville, IL, Energy
Harvesting for Mobile Computing, September 6, 2006.

145) Invited keynote, 3rd IEEE-EMBS International Summer School and Symposium on
Medical Devices and Biosensors, MIT Cambridge MA, Body Sensor Networks in
Medicine, Sports, and the Arts, September 5, 2006.

146) Invited panelist and speaker, 2006 NDIA and ONR Naval S&T Partnership Conference,
Washington DC, Energy Sources and Power Management for Embedded Wireless Sensors,
August 2, 2006.

147) Invited speaker for special session “Beyond Low Power Design: Environmental Energy
Harvesting,” IEEE Design Automation Conference (DAC 2006), San Francisco, CA,
Systems for Human Powered Mobile Computing, July 26, 2006.

148) Invited talk, Sun Microsystems, Menlo Park, CA, Wireless Sensing at the Frontiers of
Pervasive and Social Computing, July 25, 2006.

149) Invited talk, Workshop on Energy and Materials: Critical Issues for Wireless Sensor
Networks, Dublin City University (DCU), Energy Harvesting for Mobile Systems, June 30,
2006.

150) Invited external speaker, Nokia Research Center Agenda 2013 and NVO Strategy Sharing

event for Nokia Business and Horizontal Groups, Helsinki Finland, Wireless Sensing at the
Frontiers of Pervasive and Social Computing, June 13, 2006.
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Presentations by Joseph A. Paradiso (cont.)

151) Invited panel chair, “Applications: Beyond Dumb Data Collection,” and panelist/speaker
Some Evolving Sensor Net Applications, EmNets 2006, Harvard University, Cambridge
MA, May 31, 2006.

152) Invited speaker, NSTI Nanotech 2006 Conference, Boston MA, Some Novel Applications
for Wireless Inertial Sensors, May 10, 2006.

153) Invited speaker, NEC Technology Forum, Tokyo Japan, Wireless Sensing at the Frontiers
of Pervasive and Social Computing, March 13, 2006.

154) Invited speaker, Slumberger Research, Ridgefield, CT, Embedded Sensing for Pervasive
Computing, February 28, 2006.

155) Invited speaker, Sensormatic/Tycho Corporation, Boca Raton, Florida, Embedded Sensing
for Pervasive Computing, February 24, 2006.

156) Invited speaker, Motorola Research Media Lab Symposium, Schaumburg, IL, Embedded
Sensing for Pervasive Computing, January 31, 2006.

157) Featured speaker, “Experience The Future!” Symposium, hosted by Moda Tecnologia,
Milan Italy, Sensor Technology Impacting Fashion & Retail,January 24, 2006.

158) Invited participant, Second Meeting of the Nokia Academic Working group on Sensor
Nets, San Diego, California — contribution: Sensor Nets for Pervasive Computing,
November 1, 2005.

159) Invited talk at the 2005 Wireless Congress in Munich, Germany, Wireless Technologies —
The Future, November 9, 2005.

160) Invited Talk presented at the 20 Jahre Fraunhofer IIS Symposium, Erlangen, Germany,
New Sensor Architectures for Things That Think, July 1, 2005.

161) Invited Talk presented at the IEE International Seminar on Intelligent Building
Environments (IBE 05), Colchester UK, New Sensor Architectures for Responsive
Environments, May 28, 2005.

162) Invited talk at the National Sensor Center, Dublin City University (DCU), Wireless Sensing
for Interactive Media, June 7, 2005.

163) Invited Keynote presented at the IEEE International Symposium on Collaborative
Technology Systems (CTS 2005), St. Louis, MO, Collaborative Interaction and
Responsive Environments - Sensors That Enable Individuals and Instrument Multitudes,
May 19, 2005.

164) Invited participant in the Nokia Workshop on Large-Scale Wireless Sensor Networks and
their Applications, Kuusamo, Finland; presentation: Wireless Sensing for Interactive
Media, February 4-5,2005.
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Presentations by Joseph A. Paradiso (cont.)

165) Invited talk, MIT Center for eBusiness, Cambridge MA: New Wrinkles on RFID at the MIT
Media Laboratory, November 17, 2004.

166) Invited talk, MIT SDM (System Design and Management) Conference on Innovative
Product and System Development, Cambridge MA: New Sensor Architectures for
Responsive Environments, October 22, 2004.

167) CS Colloquium, Purdue University, Advanced Computer Systems Laboratory: New Sensor
Architectures for Responsive Environments, October 13, 2004.

168) Invited exhibition of the self-powered wireless switch at the ALPS Pavilion at the GM
Techworld Exhibition, Detroit, Michigan, October 5, 2004.

169) Invited panelist and presenter at SIGGRAPH 2004 special session on Computer Music, Los
Angeles, California: New Paradigms for Musical Control, August 10, 2004.

170) Invited brainstorming panelist for Caterpillar engine division, Peoria, IL, presentation:
Frontiers of Wireless Sensing, July 7,2004.

171) Invited all-day seminar at Media Lab Europe, Dublin: Sensor Systems for Interactive
Environments, June 16, 2004.

172) Invited talk at the Changing Reality Workshop, Media Lab Europe, Dublin: Embedded
Sensing to Change Reality, June 15, 2004.

173) Invited talk at Yamaha Research, Hamamatsu Japan: New Paradigms for Musical Control,
June 4,2004.

174) Invited talk at Brother Research, Nagoya Japan: Sensor Architectures for Everywhere
Interfaces, June 2, 2004.

175) Invited talk at Ricoh Research Center, Tokyo Japan: Sensor Architectures for Everywhere
Interfaces, June 1,2004.

176) Invited talk at Fujitsu Research, Tokyo Japan: Sensor Architectures for Everywhere
Interfaces, June 1,2004.

177) Invited talk at Hitachi Research, Tokyo Japan: Sensor Architectures for Everywhere
Interfaces, May 31,2004.

178) Invited talk at Toshiba Research, Tokyo Japan: Sensor Architectures for Everywhere
Interfaces, May 31, 2004.

179) Invited talk at the Acoustical Society of America’s (ASA) 75’th Anniversary Meeting, New
York City, New Paradigms for Musical Control, May 25, 2004.
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Presentations by Joseph A. Paradiso (cont.)

180) Invited talk at ONE Telecommunications, Vienna, Austria: Sensor Architectures for
Everywhere Interfaces, April 27, 2004.

181) Invited keynote talk at the Workshop on Everywhere Interfaces, hosted by the Johannes
Kepler University of Linz, Austria (held in Vienna): Sensor Architectures for Everywhere
Interfaces, April 26, 2004.

182) Invited talk at the TTI Vanguard Powering the Future Workshop, Montreal, Canada:
Energy Harvesting for Mobile Computing, April 19, 2004.

183) Invited talk at BT Research, Adastral Park, Martlesham, Ipswich UK: Sensor Systems for
Responsive Environments, April 8, 2004.

184) Invited keynote talk at the First International Workshop on Wearable and Implantable
Body Sensor Networks, Imperial College, London: Wearable Wireless Sensing for
Interactive Media, April 7, 2004.

185) Invited colloquium talk at the Institute for Neuroinformatics, ETH Zurich: New Sensor
Architectures for Responsive Environments, March 5, 2004.

186) Invited talk at Motorola Headquarters, Shamberg, IL: Responsive Environments, December
3,2003.

187) Invited talk at Microsoft Research, Seattle Washington: New Sensor Architectures for
Responsive Environments, December 2, 2003.

188) Invited panelist at the GM Driver/Vehicle Interaction Workshop, Detroit, Michigan,
November 6, 2003.

189) Invited talk at the School of Engineering and Applied Science’s Strategic Planning
Workshop on Engineering, Humanities, and the Arts, Princeton University, Princeton NJ:
From Chaos to Convection and Tangibles to Toolkits — Interdisciplinary Perspectives from
the MIT Media Lab, November 3, 2003.

190) Invited talk in the Engaging Characters Panel hosted by the Art Interactive Gallery,
Cambridge MA: Expressive Interfaces — Examples & Directions, October 3,2003.

191) Invited presentation at the NSF Electrical and Communications Systems (ECS) Division
Workshop on Wireless Networked Sensor and Actuator Systems and Grantees Meeting,
UCLA, Los Angeles, CA: Towards Sensate Media and Electronic Skins — Testbeds for
Very High Density Sensor Networks,” September 8, 2003.

192) Invited talk at Saab Training Systems, Jonkoping, Sweden: Sensor Technologies for
Responsive Environments, June 3, 2003
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Presentations by Joseph A. Paradiso (cont.)

193) Invited keynote talk at the New Interfaces for Musical Expression (NIME 2003)
Conference, McGill University, Montreal, Canada: Expressive Interfaces — Examples &
Directions, May 22,2003.

194) Invited talk at the Intel Research Lab, Seattle, Washington: Sensate Media for Responsive
Environments, April 25,2003.

195) Invited talk at Intel Research, Portland, Oregon: Sensate Media for Responsive
Environments, April 24,2003.

196) Invited talk at the Extreme Communications ILP event, MIT Wong Auditorium:
Communication and Sensing at the Extremities, April 15,2003.

197) Invited talk at the 7°th Annual Festival of Art and Technology (Video, Technology, and
Performance), Brown University, Providence RI: Expressive Interfaces — Some Recent
Examples, April 5,2003.

198) Invited colloquium talk at the Sonic Arts Research Center (SARC), Queens University,
Belfast, Northern Ireland: Expressive Interfaces — Some Recent Examples, February 13,
2003.

199) Invited talk at the Innovating Innovation Symposium at Media Lab Europe in Dublin:
From Chaos to Convection and Tangibles to Toolkits — How Innovation Happens at the
MIT Media Lab, February 11,2002.

200) Invited talk at Motorola Labs, Plantation Florida: Sensor Technologies for Responsive
Environments, January 24, 2003.

201) Invited talk at the final DARPA SensIT PI Meeting: High-Density Wireless Sensing
Projects, Waltham, MA, November 8, 2002.

202) CS Colloquium at Tufts University, Medford MA: Sensor Technologies for Responsive
Environments, November 6, 2002.

203) Invited talk at Saabtech Systems in Stockholm, Sweden: Sensor Technologies for
Responsive Environments, July 5, 2002.

204) Invited panelist at the Managing as Designing Workshop, Weatherhead School of
Management, Case Western Reserve University, Cleveland, Ohio: From Trash Heaps to
Toolkits and Chaos to Convention — Management and Innovation at Leading Edge Design
Organizations and Idea Labs, June 14-15,2002.

205) Invited talk at CCRMA (Center for Computer Research in Music and Acoustics), Stanford
University: Expressive Interfaces — Some Recent Examples, March 11, 2002.
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Presentations by Joseph A. Paradiso (cont.)

206) Invited talk at the FreeSpace Symposium at Duke University: Expressive Interfaces — Some
Recent Examples, February 22, 2002.

207) Invited talk at the Extreme Interfaces Symposium at Media Lab Europe in Dublin: Sensing
at the Extremes, January 28, 2002.

208) Invited talk at the EU This is Not a Computer Workshop at the University of Limerick in
Ireland: Disappearing Computers or Mutating Machines?, January 24, 2002.

209) Invited talk at Schott Glass, Mainz, Germany: Sensor Technologies for Responsive
Environments, August 23, 2002.

210) Invited talk at StatOil Research, Trondheim, Norway: Recent Research in Responsive
Environments, June 21, 2002.

211) Invited talk at the 2002 ILP Bringing MIT to Europe Conference in Vienna, Austria:
Recent Research in Responsive Environments, June 19, 2002.

212) Invited talk on energy storage and power harvesting for the Portable Power Group at the
Gillette Advanced Technology Center in Needham MA, November 30, 2001.

213) Invited presentation at the Redesigning the Future Symposium in Tokyo: Responsive
Environments, November 9, 2001.

214) Invited talk on Musical Interfaces at the American Composers Orchestra Conference, New
York, NY: Interfaces for Musical Performances and Interaction, October 12, 2001.

215) Invited lecture/demonstration of the Expressive Footwear System, Ars Electronica Festival,
Linz Austria, September 4, 2001.

216) Invited research seminar at the Music Technology Group, Universitat Pompeu Fabra,
Barcelona Spain: From Hypercellos to Expressive Footwear - New Musical Interfaces at
the MIT Media Lab, June 18, 2001.

217) Invited talk at the IBM Academy of Technology, 2001 Make IT Easy Conference, IBM
Almaden Research Lab, CA: Modern Sensor Technologies for Interactive Environments,
June 6, 2001.

218) Featured speaker, IEEE Signal Processing Society New England monthly meeting: Sensor
Technology and Signal Processing for Responsive Environments, May 22,2001.

219) Invited talk, MIT Industrial Liaison Program (ILP), 2001 MIT Research Director's
Conference: Wireless Applications at the MIT Media Lab, April 19,2001.

220) Invited talk at the Third Wave of Connectivity Conference, IBM Academy of Technology,
IBM T.J. Watson Research Center, Yorktown Heights NY, Challenges and applications
for sensor technology in pervasive networks, April 18,2001.
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Presentations by Joseph A. Paradiso (cont.)

221) Demonstration of Musical Trinkets system at the Experience Music Center, Seattle WA,
April 2,2001.

222) Invited Lecture/Demonstration of Expressive Footwear System, Boston Museum of
Science, March 4, 2001.

223) Invited lecture/demonstration of the Expressive Footwear System at the ISEA 2000
Conference in Paris, France, December 10, 2000.

224) Invited talk, Immersive Media Group, IBM T.J. Watson Research Center, Hawthorne NY:
New Sensor Systems for Responsive Environments at the MIT Media Lab, November 8,
2000.

225) Invited talk at Laboratorio di Informatica Musicale, University of Genoa, Italy, Musical
Chairs and Magic Carpets: Things That Think at the MIT Media Lab, October 17, 2000.

226) Invited seminar at MedialLabEurope, Dublin: New Sensor Systems for Responsive
Environments at the MIT Media Lab, September 18, 2000.

227) Invited talk at USIX usability conference, Helsinki Finland, Musical Chairs and Magic
Carpets: Things That Think at the MIT Media Lab, September 4, 2000.

228) Invited Things That Think seminar at Westvaco Corporation Research Center, Columbia
MD, August 11, 2000.

229) Invited talk: Computation, Communication, and Sensing: Issues and Applications and
panelist for the Comm'n Sense: Wireless Sensor Networks session of ACM MOBICOM
2000, Boston MA, August 8, 2000.

230) Invited research seminar at the National Microelectronics Research Center (NMRC) in
Cork, Ireland: Musical Chairs and Magic Carpets: Things That Think at the MIT Media
Lab, July 18, 2000.

231) Invited demonstrations of the Expressive Footwear system, Discover Awards Expo,
EPCOT Center, Disney World, Orlando FL, June 22-23, 2000.

232) Invited presentation at the DARPA Energy Harvesting Review, Washington DC, Parasitic
Power Harvesting at the MIT Media Lab, April 13, 2000.

233) Invited talk (Renewable Energy Sources for the Future of Mobile and Embedded
Computing) and panel at the Renewable Computing Session of the Intel Computing
Continuum Conference, San Francisco CA, March 16, 2000.

234) Colloquium speaker, NASA Goddard Spaceflight Center, Greenbelt MD, Musical Chairs
and Magic Carpets: Things That Think at the MIT Media Lab, March 6, 2000.
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Presentations by Joseph A. Paradiso (cont.)

235) Invited talk (Responsive Environments), panel, and research demonstrations at the Human
Centered Innovation Conference, Intel Research Laboratory, Portland OR, January 21,
2000.

236) Invited moderator of Embedded Devices and Bluetooth Technology sessions at the
Bluetooth Developer's Symposium, Los Angeles CA, December 8, 1999.

237) Invited presentation (Laser Tracking for Interactive Surfaces) and demonstration of
LaserWho installation at Opera Totale 4, Venice-Meistre, Italy, November 19, 1999.

238) Keynote address at the CASCON conference, hosted by IBM and the NRC (National
Research Council of Canada), Toronto, Ontario, Musical Chairs and Magic Carpets:
Things That Think at the MIT Media Lab, November 9, 1999.

239) Invited lecture (From Musical Chairs to Magic Carpets: Art meets Science at the MIT
Media Laboratory) and panel at Chautauqua Seminar on High-Performance Computing
and the Arts, Boston University, September 16, 1999.

240) Invited seminar at the Intel Research Laboratory, Jones Farm, Hillsboro OR, Musical
Chairs and Magic Carpets: Things That Think at the MIT Media Lab, July 28, 1999.

241) Invited Presenter/participant at Microsoft/UW Workshop on Invisible Computing, Seattle
and Semi-Ah-Moo, WA, July 19-23, 1999.

242) Invited talk at HP Research Laboratory, Palo Alto CA, Musical Chairs and Magic Carpets:
Things That Think at the MIT Media Lab, June 3, 1999.

243) Invited seminar on musical interfaces for the Performing Arts Electrocuted Workshop,
University of Limerick, Ireland, May 25, 1999.

244) Invited talk (Significant Recent Developments Concerning Mobile Computing) and panel
on Pervasive Computing at ACM SIGPLAN (Federated Computing Conference), May 3,
1999.

245) Featured presenter at the MIT Enterprise Forum, Geneva Switzerland, New Sensor
Applications for Interactive Environments at the MIT Media Lab, April 16, 1999.

246) Invited panelist (The Future of Play) and Expressive Footwear demonstrations at Tokyo
Toy Fair, Tokyo Japan, March 18, 1999.

247) Featured speaker at the British Telecom Global Information Exchange seminar in NYC,
The Revolution in Information Infrastructure, February 11, 1999.

248) Guest Lecture and Expressive Footwear Demonstration at Cornell University Arts
Department, Ithaca NY, December 2, 1998.

249) Invited performance with Expressive Footwear at the Toshiba Wearable Computing
Fashion Show, NIKOGRAPH 1998, Tokyo Japan, November 25, 1998.
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250) Session organizer, Hardware Connectivity Roundtable at the Things That Link Workshop,
Helsinki Finland, August 24, 1998.

251) Keynote address, Unisys Technology Conference, Chantilly VA, Musical Chairs and
Magic Carpets: Things That Think at the MIT Media Lab, August 10, 1998.

252) Invited talk, IBM Academy Topical Conference on Pervasive Computing, IBM T.J.
Watson Research Laboratory, Yorktown Heights NY, Things That Think, June 22, 1998.

253) Invited talk at IBM Almaden Research Lab, Musical Chairs and Magic Carpets: New
Sensor Applications for Interactive Environments at the MIT Media Lab, May 15, 1998.

254) Invited talk at Xerox PARC, Palo Alto CA, Musical Chairs and Magic Carpets: New
Sensor Applications for Interactive Environments at the MIT Media Lab, May 14, 1998.

255) Invited talk at Interval Research, Palo Alto, CA, Musical Chairs and Magic Carpets: New
Sensor Applications for Interactive Environments at the MIT Media Lab, May 13, 1998.

256) Invited talk at Creative Technology Research Laboratory, Scott’s Valley, CA, Musical

Chairs and Magic Carpets: New Sensor Applications for Interactive Environments at the
MIT Media Lab, May 11, 1998.

257) Featured presenter, IMAPS (International Microelectronics and Packaging Society) New
England Annual Meeting, Musical Chairs and Magic Carpets: New Sensor Applications
for Interactive Environments at the MIT Media Lab, December 5, 1997.

258) Featured seminar at the British Telecom Global Executive Forum in Southampton, UK,
The Changing Face of Technology for Information and Communications, July 17-18, 1997.

259) Featured presenter at the British Telecom Global Information Exchange seminar in
Southampton, UK, The Changing Face of Technology for Information and
Communications, July 16, 1997.

260) Invited talk at Nortel Research, Ottawa Canada, Musical Chairs and Magic Carpets: New
Sensor Applications for Interactive Environments at the MIT Media Lab, June 2, 1997.

261) Invited presentation at the XWIT (Cross-Industry Working Group on Information
Technology) Wireless and Nomadic Technologies and Applications Symposium,
Schaumburg IL, Personal Area Networks and Passive Wireless Tags, May 7, 1997.

262) Featured presenter at the British Telecom Global Information Exchange seminar in Cape
Town, South Africa, The Changing Face of Technology for Information and
Communications, April 30, 1997.

263) Featured seminar at the British Telecom Global Executive Forum in Cape Town, South
Africa: The Changing Face of Technology for Information and Communications, April 28
and May 2, 1997.
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264) Featured speaker at the IEEE New England Aerospace and Electronics Colloquium
Musical Chairs and Magic Carpets: Things That Think at the MIT Media Laboratory,
April 16, 1997.

265) Invited talk and panelist in the Computerized Live Performance Session at the 6'th Biennial
Symposium on Arts and Technology, Connecticut College, New London CT, March 1,
1997.

266) "Hypersymposium" panel on the future of electronic musical instruments at the Now You
See It Festival at Southbank, London, March 9, 1996.

267) Invited talk at the Lawrence Livermore National Laboratory, Computers, Communication,
and Entertainment; Art Meets Science at the MIT Media Laboratory, January 12, 1996.

268) MIT/Draper Guidance, Navigation, and Control (GN&C) Colloquium, A Highly Adaptable
Method of Managing Jets and Aerosurfaces for Control of Aerospace Vehicles, Spring
1990.

269) NASA/JSC research seminar, A Global Approach to Attitude Control with Non-Linear
Actuators, March 22, 1990.

270) NASA/ISC research seminar, Application of Search Techniques to Control of Spacecraft
with Single-Gimbaled CMGs, January 25, 1989.

271) Carnegie Mellon University, Invited Physics Dept. Lecture, Development and Applications
of the Central Detector at L3, February 1984.

272) Northeastern University, Invited Physics Dept. Lecture, Development and Applications of
the Central Detector at L3, February 1984.

273) MIT High-Energy Physics LNS Colloquium, Massive u+ u- Production at the ISR,
October 1981.

274) Princeton University, Invited Physics Dept. Lecture, Massive u+ u- Production at the ISR,
September 1981.

275) Tufts University, Invited Physics Dept. Lecture, Massive u+ u- Production at the ISR,
September 1981.
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22. Record of Research Funding for Joseph A. Paradiso

Title
Things That Think'*

Company

Industry Consortium

CHAIN-API RESTful Sensor Framework™ EMC, Inc.
Sensor Tape” Glaxo Smith Kline
Intelligent Multimodal Sensor Networks Cisco, Inc.

for Computing”

Center for Terrestrial Sensing” Saudi Aramco

Glass Research Fund” Google, Inc.
2013 Alumni Class Fund Award® MIT
Emerging Technologies in Location

& Context-Aware Computing” Intel Corp.
Research in Wearable Wireless Sensing’ ~ Nokia Corp.

High Dynamic Range Wireless Wearable

Sensing & Analysis for Athletes’ Boston Red Sox

Towards Sensate Media and Electronic Skins:

Testbeds for Very High Density Sensor Networks" NSF
Detecting Activity in Homes with Ubiquitous

Sensing to Support Aging in Place’ NSF
Portable Gait Evaluation & Biofeedback

Intervention Tool” CIMIT

Embedded Sensor Packs (ESP) in the Field® DARPA

New Sensors for Telecommunications Nortel Networks
Precision Alignment for the GEM Detector’ DOE (SSC Lab)
Fractal-based Image Processing’ Draper Lab (IR&D)
Advanced Spacecraft Control” NASA/JSC (RTOP)
Hybrid Control for Aerospace Vehicles’ Draper Lab (IR&D)

ROLES:
" - Principal Investigator (PI)

' - Co-Director, 2001-2005, 2007-2015
- Co-PI

Dates
1/95-present
1/15-12/15
10/14-9/15
12/13

11/13-11/16
10/13
7/13

6/11-present
6/09

11/07-2/10
11/02-11/05
7/03-7/05

8/01-8/02
1/99-1/01
1/98 - 1/01
1/93 - 6/94
7/89 -7/90
1/89 - 1/91
7/86 - 11/88

UA-1005.104

Amount/YR
~$6M/yr
$125K
$64K
$100K

$1M/yr
$14K
$24K

$180K
$25K

$170K
$100K/yr
$160K/yr

$25K/yr

$IM/yr

$125K/yr
~$150K
~$75K
~$150K
~$150K



23. Theses Supervised by Joseph A. Paradiso

Summary

Degree Total Completed In Progress
S.B. 11 11 0
Diplom Theses

As Advisor 2 2 0
M.Eng.

As Advisor 21 20 1
S.M.

As Advisor 24 22

As Reader 72 65 7
Ph. D.

As Advisor 10 10 0

As Reader 26 24 2
S.B. Theses
As Advisor:

Ezequiel (Zeke) Schmois, “Doppel 2.0: Optimization of a Multimodal Sensor Network,” 12/13
(EECS).

Ashley K. Turza, “Dense, Low-Power Environmental Monitoring for Smart Energy Profiling,”
6/10 (Mechanical Engineering).

Adam N. McCaughan, “Soundscaper: A Novel Instrument for Tangible and
Intuitive Sound Synthesis,” 8/08 (EECS).

Roshni Cooper, “Initial Implementation of the yTags Localization Transponders,” 5/07 (EECS).

Matthew Moskwa, “A Base Station for Data Collection for Sensor-Equipped Active RFID
Tags,” 2/07 (EECS).

Cameron Lewis, “Prototyping and Expanding a Tool Set for a Ubiquitous Sensor Infrastructure,”
12/06 (EECS).

Mateusz Malinowski, “Optical Wakeup of Micropower Tags for Object Location and
Identification,” 5/04 (EECS).

Joshua Randall, “Real-time Lighting System for Large Group Interaction,” 5/02 (EECS).

Manu Seth, “Improvements to the Power Conditioning Circuitry for a Self-Powered Wireless
Switch,” 6/02 (EECS).

Jeffrey Y. Hayashida, "Unobtrusive Integration of Magnetic Generator Systems into Common
Footwear," 6/00 (Mechanical Engineering).

Clyde J. Kendall, "Parasitic Power Collection in Shoe-Mounted Devices," 6/98 (Physics).
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Diplom Theses

As Research Advisor:

Nan Zhao, “Smart Solid-State Lighting Control,” 9/10 (Diplom — RWTH Aachen, Lehrstuhl Fiir
Medizinische Informationstechnik).

Clemens Satzger, “Fusion of Six-Dimensional Sensor Data Using Physics Engines,” 1/10
(Diplom — TU Miinchen, Institute for Media Technology).

M.Eng. Theses
As Advisor:

Evan Lynch, “A Musical Mapping Framework for Sensor Networks,” expected 8/15 (EECS).

David Way, “EMGRIE: Ergonomic Microgesture Recognition and Interaction Evaluation, A
Case Study,” 1/14 (EECS).

Nicholas D. Joliat, “DoppelLab: Spatialized Data Sonification in a 3D Virtual Environment,”
2/13 (EECS).

Rachel M. Bainbridge, “HCI Gesture Tracking Using Wearable Passive Tags,” 9/10 (EECS).
Berham F.T. Mistree, “A Flexible High-Density Sensor Network,” 9/08 (EECS).

Robert N. Jacobs, “A Wireless Sensor-based Mobile Music Environment Compiled from a
Graphical Language,” 9/07 (EECS).

Mateusz K. Malinowski, “Micropower Active Tags for Shipment Monitoring and Identification,”
2/07 (EECS).

Daniel Sang Kim, “Sensor Network Localization Based on Natural Phenomena,” 8/06 (EECS).

Michael J. Broxton, “Localization and Sensing Applications in the Pushpin Computing
Network,” 2/05 (EECS).

Stephen D. Lovell, “A System for Real-Time Gesture Recognition and Classification of
Coordinated Motion,” 1/05 (EEES).

Che King Leo, “Contact and Free-Gesture Tracking for Large Interactive Surfaces,” 6/02
(EECS).

Laurel P. Smith, "From Musical Trinkets to Musical Instruments - An Improved Swept RF
Tagging System," 1/02 (EECS).

Leila M. Hasan, "Visual Frets for a Free-Gesture Musical Interface," 6/01 (EECS).

Nisha Checka, "A System for Tracking and Characterizing Acoustic Impacts on Large
Interactive Surfaces," 5/01 (EECS).

Zoe C. Teegarden, "Embedded Low-Power Wireless Sensor System: Design of a Software Radio
Base Station," 4/01 (EECS).

Christopher T. Yang, "New Laser Range Finder Designs For Tracking Hands Atop Large
Interactive Surfaces," 3/01 (EECS).

Kai-Yuh E. Hsiao, "Fast Multi-Axis Tracking of Magnetically Resonant Passive Tags: Methods
and Applications," 2/01 (EECS).
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Ara N. Knaian, "A Wireless Sensor Network for Smart Roadbeds and Intelligent Transportation
Systems," 6/00 (EECS).

Phillip J. Rowe, "Characterization of a Wideband Monopulse Piezoelectric Direction Finder,"
6/99 (EECS).

Eric Hu, "Applications of Expressive Footwear," 4/99 (EECS).

Joshua Strickon, "Design and HCI Applications of a Low-Cost Scanning Laser Rangefinder,"
1/99 (EECS).

S.M. Theses

As Advisor:

Vasant Ramasubramanian, “Quadra-Sense: Confluence of UAVs, Enviornmental Sensor
Networks and Augmented Reality,” expected 5/15 (MAS).

Spencer Russell, “Auditory Augmented Reality in Expansive Spaces,” expected 5/15 (MAS).
Pragun Goyal, “CAD Enabling Hand-tools,” 5/14 (MAS).

Sara Pfenninger, “A People-Tracking System Utilizing Particle Filters in a Non-Overlapping
Sensor Network,” 10/13 (EE Dept., ETH Zurich).

Brian D. Mayton, “WristQue: A Personal Sensor Wristband for Smart Infrastructure and
Control,” 2/13 (MAS).

Gershon Dublon, “Beyond the Lens: Communicating Context through Sensing, Video and
Visualization,” 9/11 (MAS).

Laurel S. Pardue, “Expressive Re-Performance,” 9/11 (MAS).

Alexander J. Reben, “Interactive Physical Agents for Story Gathering,” 6/10 (MAS).

Matthew Aldrich, “Dynamic Solid State Lighting,” 6/10, (MAS).

Nan-Wei Gong, “Configurable Dynamic Privacy for Pervasive Sensor Networks,” 9/09 (MAS).
Michael T. Lapinski, “A Wearable, Wireless Sensor System for Sports Medicine,” 9/08 (MAS).
Manas Mittal, “Ubicorder: A Mobile Interface to Sensor Networks,” 9/08 (MAS).

Jason M. LaPenta, “Real-time 3-d Localization using Radar and Passive Surface Acoustic Wave
Transponders,” 8/07 (MAS).

Ryan P. Aylward, “Sensemble: A Wireless Inertial Sensor System for Interactive
Dance and Collective Motion Analysis,” 9/06 (MAS).

Gerardo Barroeta Perez, “S.N.A K.E.: A Dynamically Reconfigurable Artificial
Sensate Skin,” 9/06 (MAS).

Mathew J. Laibowitz, “Parasitic Mobility for Sensate Media,” 8/04 (MAS).

David J. Merrill, “FlexiGesture: An sensor-rich real-time adaptive gesture and affordance
learning platform for electronic music control,” 6/04 (MAS).

Hongshen Ma, “Capacitive Displacement Sensing for the Nanogate,” 2/04 (MAS).

Mark C. Feldmeier, “Large Group Musical Interaction using Disposable Wireless Motion
Sensors,” 9/02 (MAS).
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Johsua H. Lifton, "A Platform for Distributed Embedded Ubiquitous Computing," 9/02, (MAS).

Ari Y. Benbasat, "Design of a Compact Inertial Measurement Unit and an Associated Analysis,
Gesture Recognition and User Feedback Framework," 9/00 (MAS).

Ari T. Adler, "A Cost-Effective Portable Telemedicine Kit for Use in Developing Countries."
6/00 (Mechanical Engineering).

Nathan Shenck, "A Demonstration of Useful Electric Energy Generation from Piezoceramics in
a Shoe," 5/99 (EECS).

Nazareth Sarkis Bedrossian, "Steering Law Design for Redundant Single Gimbaled Control
Moment Gyro Systems," 8/87 (MIT Mechanical Engineering).

S.M. Theses
As Reader:

Jean-Francois Duval, “Flexible and Scalable Electronics Architecture for Prosthetic and Robotic
Applications,” expected 5/15 (MAS).

Guy Satat, “Imaging Through Scattering,” expected 5/15 (MAS).

Tome Basheer, “Hooke: Elastic Interfaces Through Computationally Augmented Contraction,
Dilation, and Distortion,” expected 5/15 (MAS).

Felix Heibeck, “MetaMorph: A Thin-Film Composite with Dynamic Material Properties,”
expected 5/15 (MAS).

Charles Holbrow, “Hypercompression,” expected 5/15 (MAS).

Daniel Goodman, “SurfaceSense: An Architecture for Distributed, Large-Scale Sensing of
Surfaces,” expected 5/15 (MAS).

Kamal Farah, “Soft Exchange: Interaction Design with Biological Interfaces,” expected 5/15
(MAS).

Benjamin A. Bloomberg, Hyperproduction: An Audio-Centric Framework For The Abstract
Modeling Of Live Performance To Guide Audience Attention And Perspective Using Connected
Real-Time Systems,” 8/14 (MAS).

William K. Langford, “Electronic Digital Materials,” 9/14 (MAS).
Jared Laucks, “Custom Mechanisms for Tunable Material Deposition,” 6/14 (MAS).
Robert Michael Hemsley, “Flow: A Framework for Reality-Based Interfaces,” 2/14 (MAS).

Kshitij Marwah, “Tensor Photography: Exploring Space of 4D Modulations Inside Traditional
Camera Designs,” 9/13 (MAS).

Samuel Jacoby, “Drawing the Electric,” 6/13 (MAS).

Praveen Subramani, “taking charge: Optimizing Urban Charging Infrastructure for Shared
Electric Vehicles,” 9/12 (MAS).

Akito van Troyer, “Hyperaudience Designing Performance Systems for Audience Inclusion,”
8/12 (MAS).

David Cranor, “A System For Prototyping Ubiquitous Computing Environments Mediated By
Touch,” 9/11 (MAS).

UA-1005.108



Theses Supervised by Joseph A. Paradiso (cont.)

Matthew Donahoe, “OnTheRun: A Location-based Exercise Game,” 9/11 (MAS).

Roarke Horstmeyer, “Towards a Unified Treatment of 3D Display using Partially
Coherent Light,” 9/11 (MAS).

Jinha Lee, “ZeroN: Mid-Air Tangible Interaction Enabled by Computer Controlled Magnetic
Levitation,” 2/11 (MAS).

Natan Linder, “LuminAR: A Compact and Kinetic Projected Augmented Reality Interface,” 9/11
(MAS).

David Y. Robert, “Imaginative Play with Blended Reality Characters,” 6/11 (MAS).

Edward (Ned) E. Burns, “End-User Modification and Correction of Home Activity
Recognition,” 9/10 (MIT Architecture Dept.).

Andrea Colago, “Back Talk: An Auditory Environment for Remote Co-Presence in Television
Viewing,” 9/10 (MAS).

Andrew A. Cavatora, “Nervebox: The First General Platform for Electromechanical Musical
Instruments,” 6/10 (MAS).

Noah Feehan, “Syncwalk - A Framework for Geospatial Audio Composition,” 6/10 (MAS).

Elly N. Jessop, “A Gestural Media Framework: Tools for Expressive Gesture Recognition and
Mapping in Rehearsal and Performance,” 6/10 (MAS).

Sigurdur Adalgeirsson, “MeBot: A Robotic Platform for Socially Embodied Telepresence,” 9/09
(MAS).

Matthew W. Hirsch, “BiDi Screen: Depth and Lighting Aware Interactive Display,” 9/09 (MAS).

Ana Luisa Santos, “uCom: Spatial Displays for Visual Awareness of Remote Locations,” 9/09
(MAS).

Amit Zoran, “Chameleon Guitar: Physical Heart in a Digital Instrument,” 6/09 (MAS).
Matthew T. Farrell, “Chameleon Guitar: Physical Heart in a Digital Instrument,” 6/09 (MAS).
Jun K. Lee, “Affordable Avatar Control System for Personal Robots,” 2/09 (MAS).

Sanghoon Lee, “Infofield: An Aura Recognizing Digital Information of Everyday
Environments,” 2/09 (MAS).

Marcelo Coelho, “Materials of Interaction,” 9/08 (MAS).
Brandon T. Taylor, “Graspables: Grasp Recognition as a User Interface,” 9/08 (MAS).

Avrum Douglas Hollinger, “Design of fMRI-Compatible Electronic Musical Interfaces,” 9/08,
(McGill University, Department of Music).

Benjamin Aisen, “An Inertial Measurement-Based Gait Detection System for Active Leg
Prostheses,” 9/07 (MAS).

Steven Pliam, “The Chandelier: Toward a Digitally Conceived Physical Performance Object,”
9/07 (MAS).

Daniel O. Olguin, “Sociometric Badges: Wearable Technology for Measuring Human
Behavior,” 6/07 (MAS).
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Theses Supervised by Joseph A. Paradiso (cont.)

Michael A. Fabio, “The Chandelier: An Exploration in Robotic Musical Instrument Design,”
6/07 (MAS).

Patrik Kiinzler, “Humanseat: semi-wearable seating concepts for vehicle control, medical, and
wellbeing applications,” 6/07 (MAS).

Wen Dong, “Influence Modeling of Complex Stochastic Processes,” 9/06 (MAS).

Bo Morgan, “Learning Commonsense Human-language Descriptions from Temporal and Spatial
Sensor-network Data,” 9/06 (MAS).

Enrico Costanza, “Subtle, Intimate Interfaces for Mobile Human Computer Interaction,” 9/06
(MAYS).

Ernesto Carlos Martinez Villalpando, “Estimation of Ground Reaction Force and Zero Moment
Point on a Powered Ankle-Foot Prosthesis,” 9/06 (MAS).

Sajid H. Sadi, “subTextile: A Construction Kit for Behavioral Textiles,” 9/06 (MAS).

Gauri Nanda, “Accessorizing with Networks: The Possibilities of Building with Computational
Textiles,” 9/05 (MAS)

David Sachs, “A Forearm Controller and Tactile Display,” 9/05 (MAS).

John Harrison, “SoundBlocks and SoundScratch: Tangible and Virtual Digital Sound
Programming and Manipulation for Children,” 9/05 (MAS).

Walter Daniel Stiehl, “Sensitive Skins and Somatic Processing for Affective and Sociable
Robots based upon a Somatic Alphabet Approach,” 5/05 (MAS).

Gian Pangaro, “The Actuated Workbench,” 6/03 (MAS).
Simon Greenwold, “Spatial Computing,” 5/03 (MAS).

Emmanuel Munguia Tapia, “Activity Recognition in the Home Setting Using Simple and
Ubiquitous Sensors,” 9/03 (MAS).

Megan Galbriath, “Embedded Systems for Computational Garment Design,” 6/03 (MAS).
Parul Vora, “SIMULACRUM: Situated Memory for Architectural Space.” 8/03 (MAS).

Deva Seetharamakrishnan, “C@T — A Language for Programming Massively Distributed
Systems,” 9/02 (MAS).

Nikita Pashenkov, “Optical Turntable as an Interface for Musical Performance,” 5/02 (MAS).

Jorge Martinez Arazia, “Wireless transmission of power for sensors in context aware spaces,”
6/02 (MAS).

Joshua Weaver, “A wearable health monitor to aid Parkinson Disease treatment,” 6/03 (MAS).

Akshay Mohan, “Health Technology: Design of Bandage-Sized Wireless Sensors and Effect of
Ambient Displays on Social Support and Diabetes Management,” 9/04 (MAS).

Ricardo Garcia, "Automatic Generation of Sound Synthesis Techniques," 9/01 (MAS).

Diana Young, "New Frontiers of Expression Through Real-Time Dynamics Measurement of
Violin Bows," 9/01 (MAS).

Tristan Jehan, "Perceptual Synthesis Engine: An Audio-Driven Timbre Generator," 9/01.
Wei Chai, "Melody Retrieval on the Web," 9/01 (MAS).
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Theses Supervised by Joseph A. Paradiso (cont.)

Wendy G. Ju, "The Design of Active Workspaces," 9/01 (MAS).

Jay-Chol Lee, "HandSCAPE: A Design of a Computational Measuring System," 6/01 (MAS).
Daniel J. Overhault, "The Emonator: A Novel Musical Interface," 9/00 (MAS).

Edward V. Hammond, "Multi-Modal-Mixing," 6/00 (MAS).

Matthew V. Lau. "The Snap! Toolkit: A Model for Pluggable Monitoring," 6/00 (MAS).
Craig A. Wizneski, "The Design of Personal Ambient Displays," 6/99 (MAS).

Tom White, "Introducing Liquid Haptics in High Bandwidth Human Computer Interface," 1/98
(MAS).

Andrew Choon-ki Hong, "Non-Linear Analysis of Cello Pitch and Timbre," 9/92 (MAS).

Doctoral Theses

As Advisor:

Nan-Wei Gong, “Design and Applications of Inkjet-Printed Flexible Sensate Surfaces,” 8/13
(MAS).

Michael T. Lapinski, “A Platform for High-Speed Biomechanical Data Analysis using Wearable
Wireless Sensors,” 8/13 (MAS).

Amit Zoran, “Hybrid re-Assemblage: Bridging Traditional Craft and Digital Design,” 8/13
(MAS).

Bo Morgan, “A Substrate for Accountable Layered Systems,” 8/13 (MAS).

Mathew Laibowitz, “Creating Cohesive Video with the Narrative-Informed use of Ubiquitous
Wearable and Imaging Sensor Networks,” 1/10 (MAS).

Mark C. Feldmeier, “Personalized Building Comfort Control,” 9/09 (MAS).
Joshua H. Lifton, “Dual Reality: An Emerging Medium,” 9/07 (MAS).

Ari Y. Benbasat, “Techniques for Real-time Adaptive Low-Power Sensor Systems,” February
2007 (MAS).

Stacy J Morris, “A Shoe-Integrated Sensor System for Wireless Gait Analysis and Real-Time
Therapeutic Feedback,” June 2004 (MIT Mechanical Engineering - HST).

John Edward Dzielski, "A Feedback Linearization Approach to Spacecraft Control Using
Momentum Exchange Devices," April 1988 (MIT Mechanical Engineering).

Doctoral Theses

As Reader:

Roy Shilkrot, “Smart Fingers: Devices for Assistive Pointing Augmentation,” expected 6/15.

Natan Linder “Rapid Development and Real World Deployments of Projected Augmented
Reality Applications,” expected 6/15.

Sean Follmer, “Dynamic Physical Affordances for Shape Changing and Deformable User
Interfaces,” 1/15 (MAS).
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Theses Supervised by Joseph A. Paradiso (cont.)

Santiago E.A. Bernate, “Digital Synesthesia: Using Mobile Technology to Interact With Our
World,” 1/15 (MAS).

Andrea Colago, “Compact and Low-Power Computational 3D Sensors for Gestural Input,” 6/14
(MAS).

Andrew O. Payne, “Personalized Intelligent Comfort Control for Office Spaces,” 5/14 (Harvard
Graduate School of Design).

Wu-Hsi Li, “Loco-Radio - Designing High-Density Augmented Reality Audio Browsers,” 2/14
(MAS).

Matthew T. Farrell, “Pattern Classification of Terrain During Amputee Walking,” 5/13 (MAS).
Noah Vawter, “Exertion Instruments,” 6/11 (MAS).

Fulu Li, “Community Computation,” 6/09 (MAS).

David J. Merrill, “Interaction with Embodied Media,” 6/09.

Emmanuel Munguia Tapia, “Using Machine Learning for Real-Time Activity Recognition and
Estimation of Energy Expenditure,” 6/08 (MAS).

Eric Wade, “Analysis and Design of a Wearable Health-Monitoring Network using DC
Powerline Communication and Conductive Textiles,” 1/07 (MIT Mechanical Engineering
Department).

Diana Young, “A System for Understanding Violin Bowing Technique Through Measurement
of Physical Dynamics”, 1/07 (MAS).

Roberto Aimi, “Not another controller: hybrid percussion instruments using real acoustic
systems to drive digital ones,” 10/06 (MAS).

Dean Christakos, “Distributed-in/Distribution-out Sensor Networks: A New Framework to
Analyze Distributed Phenomena,” 2/06 (MAS)

Ali Mazalek, “Media Tables: An extensible method for developing multi-user media interaction
platforms for shared spaces,” 9/05 (MAS).

Aggelos Bletsas, “Intelligent Antenna Sharing in Cooperative Diversity Wireless Networks,”
6/05 (MAS).

Susan Baldwin, “Development of Low Cost, Low Power Optical Sensing Devices Based on
Coupled LED's for Colorimetric Analysis,” 6/05 (Chemistry Dept., Dublin City University).

Kynan Eng, “Designing Neuromorphic Interactive Spaces, 6/04 (ETH Zurich, EE Dept.).

Gili Weinburg, “Interconnected Musical Networks - Bringing Expression and Thoughtfulness to
Collaborative Group Playing,” 8/03 (MAS).

Ernest Rehmi Post, “Inertial Measurement via Dynamics of Trapped Particles,” 8/03 (MAS).

Dorothy Shamonsky, "The Mixing of Two Worlds -- Smart Clay -- Using Ubiquitous Computing
to Add Intelligence to a Physical Medium," 6/03 (MIT Architecture)

Mathew Reynolds, “Low-Frequency Indoor Radiolocation,” February 2/03 (MAS).
Brian Clarkson, “Life Patterns: structure from wearable sensors,” 9/02 (MAS).

Gregory Errol Chamitoff, "Robust Intelligent Flight Control for Hypersonic Vehicles," 2/92
(MIT Aero/Astro)
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