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L QUALIFICATIONS AND BACKGROUND INFORMATION

1. My education and experience are described more fully in the attached
curriculum vitae. For ease of reference, I have highlighted certain information be-
low.

2. I am currently employed as a Research Professor of Electrical and
Computer Engineering at the University of Minnesota, Twin Cities, Minnesota. [
am currently also the Director of the National Science Foundation (“NSF”’) Center
on Robots & Sensors for Human Well Being at the University of Minnesota.

3. I believe that I am well qualified to serve as a technical expert in this
matter based upon my educational and work experience.

4. I have been involved with the design and evaluation of computer vi-
sion systems, sensors, lasers for various automation tasks, for approximately 30
years. My academic research has been in the areas of computer vision, robotics,
intelligent transportation systems, sensor networks, object recognition, and sensor-
based control in transportation systems. I have also been involved in work since
1995 involving computer algorithms for vehicle tracking, camera calibration, in-
spection, object recognition, vehicle monitoring systems, and motion control de-

vices. I have authored or co-authored a book and book chapters and numerous
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peer-reviewed technical papers in these areas. My curriculum vitae details my de-
grees, employment history, teaching experience, publication list, scholarly accom-
plishments, professional contributions, grants, honors, and awards.

5. I received my Diploma of Engineering in Mechanical Engineering
from the National Technical University of Athens in Greece in 1983. I obtained
my Master of Science degree in Mechanical Engineering from the Columbia Uni-
versity in New York, New York in 1989. In 1995, I received my Ph.D. in Mechan-
ical Engineering from the University of Minnesota. My research at the time was in
robotics, computer vision and control, computer integrated manufacturing, and
software engineering, and my Ph.D. thesis was titled “A Neuro-computational Mo-
bile Robot Architecture for Mapping Localization and Navigation.” The work re-
volved around the use of neural networks and a suite of ultrasonic sensors to ac-
complish place recognition and autonomous navigation for a mobile robot.

6. After receiving my Doctorate degree, from 1995-1998, I was em-
ployed as a Research Associate at the Department of Mechanical Engineering at
the University of Minnesota. My work as a research associate concerned autono-
mous driving of a tractor trailer using a combination of cameras, Differential Geo-
graphic Position Systems (DGPS), and magnetometers along with speed and steer-

ing control algorithms to achieve autonomous navigation. Autonomous driving of
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this vehicle was successfully demonstrated at a testing facility of the Minnesota
Department of Transportation (MnDOT).

7. Starting in 2003, and until 2014, I was an instructor at the Department
of Mechanical Engineering at the University of Minnesota. As an instructor, |
taught classes related to robotics and computer vision. I also conducted research
and oversaw projects directed to camera-based security and surveillance. Network
camera surveillance and tracking was field deployed at Philadelphia’s train station.

8. From 2019 until the present, I have served as a Research Professor of
Electrical and Computer Engineering at the University of Minnesota. While in this
role, I have advised and mentored students related to image-based cancer recogni-
tion, precision agriculture automation, and vision-based techniques for early detec-
tion of autism spectrum disorders. I have mentored and advised student research
related to Computer Vision, Artificial Intelligence, Algorithms and Data Struc-
tures, and Readings in Computational Vision. These cover a variety of topics that
include 3D reconstruction, extraction of depth, inspection, tracking, light striping,
lasers, structured light, structure from motion, occlusions, edge detection, and basic
image processing. My academic research has continued in the fields of computer
vision systems, sensors, and lasers, with primary specialties in robotics, intelligent

transportation systems, and sensor-based control in transportation applications.
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0. From 2006-2019, I was the Program Director of the Computer Sci-
ence & Engineering of the University of Minnesota. While in this role, I continued
research on various types of automation involving the integration of sensors of dif-
ferent modalities with electro-mechanical platforms.

10. I have received research grants for various projects involving com-
puter vision as applied to the transportation industry, including the development of
a camera-based solution to the Truck Parking Availability problem that uses 3D re-
construction of truck park stops.

11.  Interms of my industrial experience, from 1998-2005, I was em-
ployed as a Principal Research Scientist, in the Advanced Technology Labs of
Honeywell International Inc. From 2005-2006, I was employed as a Senior Princi-
pal Research Scientist, also in the Advanced Technology Labs of Honeywell. Dur-
ing my time at Honeywell, my work was primarily concerned with systems that en-
hanced security and surveillance. The pinnacle of this work was a demonstration
of secure gate access of vehicles at a naval base, using a custom developed multi-
spectrum camera and face recognition technologies.

12.  From 2007-2014, I served as a Co-PI for the NSF Research Center on
Safety, Security and Rescue at the University of Minnesota. While there, I was

tasked with directing the University of Minnesota site research on various research
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topics of interest to industrial partners that chose to join our center paying an an-
nual fee.

13.  From 2014 until the present, I have acted as the Director of the NSF
center on Robots & Sensors for Human Well Being at the University of Minnesota.
In this role, my work concerns organizing the center’s activities attracting indus-
trial financial support and directing research in intelligent transportation, medical
research (cancer recognition, mental health disorders), precision agriculture, and
robotics

14. I am listed as an inventor on numerous patents issued in the United
States and foreign countries. My inventions concern technologies including com-
puter and machine vision technologies. Examples of my issued U.S. patents in-
clude:

e US Pat. No. 9,858,816, titled “Determining Parking Space Occupancy Using

a 3D Representation”

e US Pat. No. 7,907,750, titled “System and Method for Autonomous Object

Tracking”

e US Pat. No. 7,602,942, titled “Infrared and Visible Fusion Face Recognition

System”

e US Pat. No. 7,149,325, titled “Cooperative Camera Network™
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e US Pat. No. 7,806,604, titled “Face Detection and Tracking in a Wide Field
of View”

e US Pat. No. 7,606,425, titled “Unsupervised Learning of Events in a Video
Sequence”

15. Ihave authored or co-authored over 130 articles or conference presen-
tations, including numerous papers and presentations concerning computer or ma-
chine vision technologies. Of particular interest may be the following papers and
presentations:

e Video Analytics for Security and Transportation Applications, Keynote talk
at the 4th IEEE Computer Vision and Pattern Recognition Workshop on Ob-
ject Tracking & Classification Beyond the Visible Spectrum (OTCBVS
2007), June 22, 2007

e Between the Lines: A Driver-Assistive Technology for Staying in the Lane,
GPS World, Vol. 9, 1988

e Accurate 3D ground plane estimation from a single image, IEEE Interna-
tional Conference on Robotics and Automation, 2009
16. Ihave been actively involved in multiple technical communities, in-

cluding the IEEE Society, and NSF Review panels. I have served in the organizing

committee of many technical conferences, including, for example:



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

e Associate Editor, [IEEE/RSJ International Conference on Intelligent Robots
and Systems, 2019
e Technical Committee, 22nd International Conference on Pattern Recogni-
tion, ICPR 2014
e Program Area Chair, 5th IEEE International Conference on Advanced Video
and Signal Based Surveillance, 2008
17. My research has been recognized by multiple organizations, universi-
ties, and institutions. The following is a small set of honors and awards that I have
received:
e Center for Transportation Studies: CTS Research Partnership Award, 2016
e Best Student Paper Award, IEEE International Conference on Image Pro-
cessing (ICIP), 2012
e Technical Achievement Award, for Technical Excellence in the area of
“People Tracking in Camera Networks”, Highest Honorary Distinction from
Automation and Control Solutions (ACS) of Honeywell International Inc.,
April 2003.
18.  Overall, I have used my education, industry, teaching, writing, and
membership and service experiences and my understanding of the knowledge, cre-
ativity, and experience of a person having ordinary skill in the art in forming the

opinions.
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My extensive experience in the transportation industry is applicable to

analyzing the Asserted Patents.

20.

I have been retained on behalf of Tesla, Inc. to offer technical opin-

ions relating to U.S. Patent No. 10,829,002 (“the 002 Patent”) and prior art refer-

ences relating to its subject matter. I have reviewed the 002 Patent, and relevant

excerpts of the prosecution history of the 002 Patent. I have also reviewed the fol-

lowing references:

TESLA-1004

TESLA-1005

TESLA-1006

TESLA-1007

TESLA-1008

TESLA-1009

TESLA-1013

TESLA-1014

TESLA-1015

TESLA-1016

TESLA-1017

TESLA-1018

U.S. Pat. App. Pub. No. 2005/0251325 (“Kudo-3257)
U.S. Pat. App. Pub. No. 2004/0128066 (“Kudo-066"")
U.S. Pat. App. Pub. No. 2005/0228553 (“Tryon”)
U.S. Patent No. 5,471,393 (“Bolger”)

U.S. Pat. App. Pub. No. 2005/0125148 (“Van Buer”)
U.S. Patent No. 6,484,096 (“Wong”)

U.S. Patent No. 6,144,917 (“Walters”)

European Pat. App. No. EP 0763712A1 (“Giras”)
U.S. Pat. App. Pub. No. 2009/0037089 (“Tkachenko™)
U.S. Patent No. 7,163,076 (“Seksaria”)

U.S. Patent No. 6,076,623 (“Teraoka™)

U.S. Patent No. 5,499,196 (“Pacheco”)

10
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21. Thave also reviewed various supporting references and other docu-
mentation as further noted in my opinions below.

22.  Counsel has informed me that I should consider these materials
through the lens of one of ordinary skill in the art related to the 002 Patent at the
time of the earliest possible priority date of the 002 Patent, and I have done so
during my review of these materials. The 002 Patent claims the benefit of priority
to a series of applications dating to an earliest date of November 17, 2005 (“the
Critical Date). Counsel has informed me that the Critical Date represents the ear-
liest possible priority date to which the challenged claims of 002 Patent are enti-
tled, and I have therefore used that Critical Date in my analysis below.

23. Thave no financial interest in the parties or in the outcome of this pro-
ceeding. I am being compensated for my work as an expert on an hourly basis.
My compensation is not dependent on the outcome of these proceedings or the
content of my opinions.

24.  In writing this declaration, I have considered the following: my own
knowledge and experience, including my work experience in the field of transpor-
tation systems; my experience in teaching those subjects; and my experience in
working with others involved in those fields. In addition, I have analyzed various

publications and materials, in addition to other materials I cite in my declaration.

11
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25. My opinions, as explained below, are based on my education, experi-
ence, and expertise in the fields relating to the 002 Patent. Unless otherwise
stated, my testimony below refers to the knowledge of one of ordinary skill in the
art as of the Critical Date, or before. Any figures that appear within this document
have been prepared with the assistance of Counsel and reflect my understanding of
the *002 Patent and the prior art discussed below.

II. OVERVIEW OF CONCLUSIONS FORMED

26.  This declaration explains the conclusions that [ have formed based on
my analysis. To summarize those conclusions, based upon my knowledge and ex-
perience and my review of the prior art publications listed above, I believe that:

e C(Claims 1-16 are obvious over Kudo-325 and Kudo-066;
e (Claim 3 is obvious over Kudo-325, Kudo-066, and Bolger; and
e Claim 17 is obvious over Kudo-325, Kudo-066, and Tryon.

III. LEVEL OF ORDINARY SKILL IN THE ART

27.  In my opinion, one of ordinary skill in the art relating to, and at the
time of, the invention of the 002 Patent would have had a bachelor’s degree in
electrical engineering, computer engineering, mechanical engineering, civil engi-
neering (transportation systems), physics, or a related field, and at least four years

of experience (or the academic equivalent) in the field of transportation systems.

12
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28. Based on my experiences, | have a good understanding of the capabil-
ities of one of ordinary skill. Indeed, I have taught, participated in organizations,
and worked closely with many such persons over the course of my career. Based
on my knowledge, skill, and experience, I have an understanding of the capabilities
of one of ordinary skill. Furthermore, I possess those capabilities myself.

IV. OVERVIEW OF THE 002 PATENT

29.  The 002 Patent states that its “invention relates to devices, methods
and systems for controlling power applied to a vehicle engine.” TESLA-1001
(’002 Patent), 1:15-16. The claims, though, specifically relate to an approach “pre-
dict[ing] a destination of a driver” in response to (1) a pattern detected by analyz-
ing stored sensor data samples received during operation of the vehicle and (2) his-
torical data associated with operation of the vehicle. Id., 27:35-48. In light of the
scope of the claims, and in view of related description (which I discuss in the fol-
lowing paragraphs), I characterize the field of endeavor of the 002 Patent as relat-
ing to vehicle navigation. See TESLA-1001 (002 Patent), claim 1, 11:50-13:63.

30. In more detail, the 002 Patent describes “determin[ing] one (or more)
most likely destinations based on information provided from environmental inputs,
user command inputs, and vehicle operational status inputs.” TESLA-1001 (002
PATENT), 12:3-9. These inputs include, e.g., “the weight of the driver, the time of

the day, the current location of the vehicle, the direction that the vehicle is facing

13
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(or traveling in), the day of the week, and the speed of the vehicle” for the vehi-
cle’s current trip. Id., 12:12-18; see FI1G. 3B, reproduced below (illustrating an ex-
ample of statistical destination logic). A combination of one or more of these in-
puts for the current trip is used “to select among a record of destinations to which
the vehicle has previously driven” to thereby “infer the vehicle’s destination” for
its current trip. Id., 12:20-25. For instance, “[t]he list of possible locations™ (e.g.,
possible destinations) “may be weighted by the statistical destination logic based
on how closely the information inputs correspond to the associated information in-

puts for the destinations.” Id., 12:47-56.

14
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301

303 ~
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307 ~ }

READ CURRENT LOCATION (FROM GPS), SET
LOCATION = NEXT INTERSECTION

-
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209 Y h J
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WEIGHT OF DRIVER
WEIGHT OF CAR
TIME OF DAY
DAY OF WEEK
SPEED OF CAR
DIRECTION OF CAR
LOCATION
GET:
MOST LIKELY CHOICE AT THIS INTERSECTION
P (PERCENTAGE LIKELIHOOD QF THAT CHOICE)

31~ +
P=P*POLD
POLD =P
315~
313 LOCATION = NEXT
INTERSECTION
YES ASSUMING THAT CHOICE
MADE AT CURRENT
INTERSECTION IS THE
o MOST LIKELY
317 ~
MOST LIKELY DESTINATION =
LOCATION FIG. 3B

Excerpt from ’002 Patent, FIG. 3B
31.  With this context, I provide a brief summary of claim 1 of the 002
Patent. This claim relates to analyzing stored sensor data samples, including
driver-related samples and telemetry data, that are received during operation of a
vehicle. The stored sensor data samples are analyzed to detect a pattern, such as a
pattern of characteristics of travel of the vehicle, such as a current trip of a vehicle.

This pattern, in combination with historical data gathered from a driver’s operation

15
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of the vehicle during past trips, is used to predict the destination of the driver. See
TESLA-1001 (°002 Patent), claim 1.

V. THE CHALLENGED CLAIMS ARE UNPATENTABLE

A. [GROUND 1A] - Claims 1-16 are rendered obvious by
Kudo-325 and Kudo-066

1. Overview of Kudo-325

32.  Kudo-325 describes “a technology for predicting a travel destination”
of a vehicle. TESLA-1004 (Kudo-325), [0001]. Generally, Kudo-325’s approach
involves “accumulating, as a travel history, a travel route obtained from the history
of position information of the mobile body,” e.g., the vehicle. Id., [0013]. This
travel history is used to “predict[] one or more travel destinations where the mobile
body will advance,” taking into account factors such as “time, date, weather,
driver, a fellow passenger, and the like.” Id., [0013]-[0014]; see [0087] (““‘Accumu-
lation of a travel history by segment from travel start to travel end enables predic-
tion of a travel destination based on detailed route information”).

33. Kudo-325’s prediction technology is based on the concept of nodes,
which can represent “intersections, landmarks, area names, and the like.” TESLA-
1004 (Kudo-325), [0081]; see [0058]-[0059]. “[I]nformation relating to nodes,”
such as “an ID number assigned to a node” and “information indicating the posi-

tions such as latitude/longitude information,” is stored in a “map information DB

16
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[database].” Id., [0081]-[0082]. An example of a map information database stor-
ing “node relating information,” including node ID, node kind/name, and longi-
tude/latitude coordinates, is illustrated in FIG. 2, reproduced below. Id., [0021].
Each node ID number is “assigned to a node in one-to-one correspondence.” Id.,
[0082]. In some cases, the latitude/longitude coordinates stored for a node are in-
dicative of “representative points,” where the node encompasses a “range[] (radius
of the representative point as a center, or the like)” around that point specified by

the latitude/longitude coordinate pair. /d.

node number | kind/name east longitude north latitude
(03] intersection 135" 20"35.45"' 34’ 4473522

Cc2 intersection 135' 24735.74™" 34" 44”865
Cc3 intersection 135" 22"6.22™ 34" 44"78.18"
Cc4 intersection 135’ 22"10.4™ 34’ 45"60.75™"
c5 intersection 135’ 2220.0" 34’ 46"79.37"
(o]} intersection 135' 20"42.76"’ 34' 46"70.48"
Cc7 intersection 135" 22"35.39™ 34'47"35.82"
Li23 landmark (home) 135' 19"48.42"" 34’ 42738.29"

L124 landmark (office) 135' 30"22.33"' 35'12"23.6"

A427 area (Umeda, North) 135’ 29"51.9" 34' 41"57.0™
area ] ” nr v ” L1E]

A428 (Keihanna, Gakuentoshi) | 135 46718.80 34 44730.65

Kudo-325, FIG. 2 (annotated)

17
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34.  Kudo-325’s “information acquisition system” for destination predic-
tion is illustrated in FIG. 1, which I have reproduced and annotated below, and its
operation is illustrated in the flow chart of FIG. 4, also reproduced and annotated
below. In operation, “the current position of the car navigation system is detected”
by a “position detection section 101 of the system (highlighted in red). TESLA-

1004 (Kudo-325), [0077], [0090]; see block al of FIG. 4.

101

FIG.1

1
node judgment r —

section

105
104 —

threshold value
calculation section

103

history
accumulation

DB
transition state |~ 106
> information
generation section
l 107
condition
determination section
108
110
information— -
J to-be-presented inter-node

necessary time
calculation section

-

determination
section

v 111
information /

presentation
section

Kudo-325, FIG. 1 (annotated)

18



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

FIG.4

ait

Yes

a3
X accumulate

history

a4 ¥
calculate
threshold value

ab =
ganerate transition

state information

a6
\ dete‘nnina

condition

a8
\ calculate

necessary time

ag 1
X determine

information to be
presented

Kudo-325, FIG. 4 (annotated)

35. A node judgement section 102 (yellow) references the map infor-
mation database 103 (green) to determine “whether the current position is a node
or not.” Id., [0090]; see block a2 of FIG. 4. If it is, “an ID number indicating the
node is accumulated in the history accumulation DB 104 [blue].” Id., [0090]; see

block a3 of FIG. 4. Other information, such as “time, date, weather, and the like is

19
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[also] accumulated” in the history accumulation DB. /Id., [0090]; see [0088] (“in-
formation on weather, a driver, or a fellow passenger may be stored”).

36. A condition determination section 107 (orange) and a prediction sec-
tion 108 (purple) “perform[] prediction of a future travel destination” based on “in-
formation indicating the current state” of the trip, such as “the current position” of
the vehicle, “a travel history from departure,” and “date and time conditions,” and
also based on information characterizing past trips of the vehicle, as I discuss fur-
ther below. 1d., [0079], [0096]; see blocks a6 and a7 of FIG. 4.

37. An example of travel data “accumulated in the history accumulation
DB” is shown in FIG. 3, which I have reproduced and annotated below. TESLA-
1004 (Kudo-325), [0087]. Notably, these travel data include both “information re-
lating to the current travel” and “past history information” relating to previous trips
of the vehicle. Id., [0096]. The history accumulation database stores “pairs of the
node numbers and times of passage therethrough” for the nodes passed by the vehi-

cle during “segment unit[s],”! where each row of the tables in FIG. 3 corresponds

L' A “segment unit” is, e.g., “a unit of ‘segment from engine start (travel start) to en-
gine stop (travel end),” a “unit of ‘segment from departure from home to going
back home,’” or “a segment unit of ‘the same day.”” TESLA-1004 (Kudo-325),

[0087].

20
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to one such node. Id., [0087]. For instance, the first table of FIG. 3 stores travel
route data for a segment unit in which, in part, “the vehicle departed from, passed
through and stops at a node L6 at 8:05 a.m. on July 31, a node C8 at 8:06 a.m. on
the same day, and a node CI2 at 8:11 a.m. on the same day,” as indicated by the
blue-highlighted rows. Id. Other information also can be stored in the history ac-

cumulation database, including “information on weather, a driver, or a fellow pas-

senger.” Id., [0088].

104 -
(a) ()
node . node . node .
number i number time number Ume
L6  [8:05 am. on July 31 L128 [12:25 p.m. on July 31 L6 |8:05 am. on July 31
: (o3:] 8:06 a.m. on July 31
C8  {8:06 a.m. on July 31 C140 {12:29 p.m. on July 31
. 508 TS c20 |8:08 am. on July 31
: ram ey Ci125 11236 p.m: on July 31 Liz [8:10 am. on July 31
co 8‘09 am. on July 31 Li2 1-40 p.m. on JU]Y 31
C34 |8:11 am. on July 31 - : c34 | 1:50 p.m. on July 31
L68 11:33 p.m. on July 31

L128 |8:53 a.m. on July 31 L6 9:20 p.m. on July 31

Kudo-325, FIG. 3 (annotated)

38.  Past travel data stored in the history accumulation database is used to
develop “transition state information” characterizing that past travel. TESLA-1004
(Kudo-325), [0093]; see [0091]-[0092], [0109]. For instance, the transition state
information has “a tree structure,” illustrated in FIG. 5, which I have reproduced

and annotated below. Id., [0093]. The “nodes (starting points) ... are arranged at

21
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the uppermost level immediately below a root.” Id. “[H]istories of past node tran-
sition ... are expressed in a tree structure,” and the endpoints of travel “are located
at the lowermost level of the respective branches.” Id. For instance, the tree struc-
ture of FIG. 5 indicates an example of past travel starting at node L6 (green), pass-
ing through node C9, and ending at node L24 (orange). State information (high-
lighted in pink for node L6), such as “the dates and times” at which the vehicle
passed through each node and “information on a driver and a fellow passenger,”
accompanies the nodes in the tree structure. Id., [0093]-[0094]. “[T]he number of
pieces of the accompanying state information” for a given node indicates the “fre-
quencies of departure from, passing through and arrival at the node” by the vehicle.
1d., [0093]. As explained in the following paragraphs, this transition state infor-

mation is used to predict the destination of a current trip of the vehicle.

22
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State information FIG5

"l Starting point

6.3 1415
6.4 08:21
6.6 08:04

Root

7.28 13:41
7.31 08:05

6.4 08:23
6.6 0B:08 S

7.31 0B:06

6.3 14:18

7.28 13:.46

7.31 08:52

Kudo-325, FIG. 5 (annotated)

39. To predict the destination of a current trip (e.g., a trip in progress), a
“condition determination section 107” (orange in FIG. 1 above) acquires, from the
history accumulation database, “information relating to the current state” of the ve-
hicle’s trip (e.g., “the current position” and “the date and time”) as well as “the
past history information” of the current trip (e.g., “a route from departure to the

current node”). TESLA-1004 (Kudo-325), [0096]; see block a6 of FIG. 4. One or
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more relevant “conditions (categories)” (e.g., ‘weekday,” ‘afternoon,’ and ‘sum-
mer’) are identified that correspond to the retrieved trip information. Id., [0096];
see [0014]. Some conditions are “extracted by referencing tables as indicated in
FIG. 28,” reproduced below, which provide a mapping between trip information
and conditions. TESLA-1004 (Kudo-325), [0096]. Other conditions are based on
position information, e.g., the current position or previously transited nodes. See
TESLA-1004 (Kudo-325), [0097], [0102]. In a specific example, “the current po-
sition is a node ‘C9’; a travel history from departure is ‘L6 to C9; and the date and
time is 2 a.m. on June 3,” and from this information and from the tables of FIG. 28,

29 ¢¢

conditions including “weekday,” “afternoon,” “summer,” “C9,” and “L6 to C9” are

identified.2 Id., [0096]-[0097], [0102].

2 Based on the identification of “afternoon” as one of the conditions identified from
the “2 a.m. on June 3” date/time information, and the tables of Kudo-325’s FIG.
28, a POSITA would have understood the date/time information to refer to 2 p.m.

rather than 2 a.m.
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FIG.28

date condition table

condition month date
holiday June 1,2, 8,9, 15, 16, *=-
July 6, 7. 13,14, 20, 21, v

weekday |the other days

trip information

time condition table conditions season condition table |

condition time condition month ’
morning |5 am.to 11am. N spring March to May
afternoon |12 p.m. to 5 p.m. summer iﬂ;ﬁ:to
evening |6 p.m.to 11 pm. autumn ﬁgs’;ml;ir to
winter a‘zs:g‘ber to

Excerpt from Kudo-325, FIG. 28 (annotated)

40. Combinations of the identified conditions for the current trip are used
to calculate probabilities that the current trip will end at each of various nodes. See
TESLA-1004 (Kudo-325), [0097]-[0103] see FIG. 6, reproduced and annotated be-
low. Specifically, “a node satisfying” one combination of the identified conditions
(“for example, ‘weekday and ‘C9°”) “is retrieved from the transition state infor-
mation,” and “a probability of future transition” is calculated between this node

and each of one or more of the “nodes located at the lowermost level” of the tree

25



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

structure (e.g., the nodes representing destinations), taking into account the particu-
lar combination of conditions. Id., [0097]-[0099]; see blocks b2-b6 of FIG. 6. For
instance, the transition probability from one node (e.g., the vehicle’s current node
C9) to a candidate node Ln under a particular set of conditions Cond is expressed

as follows:

Transition  probability  P(L#n|C9)=Freq(Ln|Cond)/
Freq(C9|C011c8

41.  An entropy for that transition probability is then calculated. See id.,
[0101], blocks b7-b9 of FIG. 6. For instance, the following expression indicates an
“example of the entropy calculation method where a probability of a travel toward
one Li of destinations where the driver has been in the past is Pi under a given con-

dition.” Id., [0101].
SPi(-log,Pi)

42.  “[T]he same operation is repeated” for other combinations of the iden-
tified conditions (e.g., “weekday and C9 and afternoon,” “weekday and ‘L6 to C9’
and summer”) to calculate additional probabilities for possible destination nodes
and corresponding entropies. Id., [0102]; see block b8 of FIG. 6. After all entropy
calculations have been carried out, the set of combinations corresponding to the

smallest entropy value is “determined as an optimum condition for retrieval,” e.g.,
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“a kind and a category of a key used for retrieval of the travel history” is identified.

1d., [0103]; see block b10 of FIG. 6.

FIG.6

v bt
select condition /

l

2
retrieve node /. b

satisfying condition

A b3
select transition /—

candidate node

v b4
calculate transition f

probability

Y

b6

transition
candidates
i

No

store
probability

calculated entropy

Y

Yesa/ny;ndition

candidates?

No
determine optimum f b10

condition

Excerpt from Kudo-325, FIG. 6
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43. A “prediction section 108, purple in FIG. 1 above, “performs retrieval
under the condition for retrieval” to “predict[] a travel destination where the auto-
mobile will advance based on the retrieval result.” Id., [0104]. Specifically, the
transition state information (e.g., as illustrated in FIG. 5) is referenced to identify a
“future transition destination node.” Id.; see block a7 of FIG. 4. The node can be
identified in various ways, such as by “selecting the node having the highest pre-

9% ¢¢

diction probability,” “selecting all nodes having probability values exceeding a
predetermined value,” or “selecting a given number of nodes in order from the
node having the highest probability value.” Id..

44.  Once the destination has been predicted, information related to the
predicted destination node, such as “the name and other materials of the predicted
node, and information relating to the estimate necessary time and the estimated ar-
rival time.” TESLA-1004 (Kudo-325), [0106]; see elements 110 and 111 of FIG. 1
and blocks a8-a9 of FIG. 4. This information “may be acquired via a network.”
1d., [0107]. For instance, “information indicating a predicted travel destination or
travel route is uploaded to a server on the network from the car navigation system,
the relating information is selected by the server, and then, only information se-
lected in the server is received by the car navigation system.” /Id..

45. Kudo-325 is analogous art to the ’002 Patent. It is from the same field

of endeavor (e.g., vehicle navigation). See TESLA-1005 (Kudo-325), [0001]
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(“The present invention relates to a technology for predicting a travel destination
... and acquiring information relating to the predicted travel destination™). And, it
is reasonably pertinent to the problem the 002 Patent was trying to solve (e.g., as-
sisting with vehicle operation along a route). See id., [0015] (“the present inven-
tion provides [] an information presenting method for presenting information relat-
ing to a destination of a mobile body”), [0016] (““According to the present inven-
tion, prediction of a destination of a mobile body can be performed more accu-
rately than the conventional one and appropriate information can be acquired, with
a result of more appropriate information presentation to a user”).

2. Overview of Kudo-066

46. Like Kudo-325, Kudo-066 relates to “predicting a destination of a
user based on a stored action pattern of the user.” TESLA-1005 (Kudo-066),
[0061]. Referring to FIG. 1, which I have reproduced and annotated below, Kudo-
066 describes a car navigation system that includes a “position information detec-
tion means [11, highlighted in red] for detecting information regarding the current
position of the user’s vehicle by using a GPS, for example.” Id., [0063]. Similar
to Kudo-325’s process, each current vehicle position is stored in a travel infor-
mation history accumulation means (highlighted in blue) if “the detected current
position is a node,” e.g., as determined based on a “map database [12, highlighted

in green] for storing map information.” Id. A “travel pattern detection means [16,
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highlighted in orange] ... detect[s] a chronological travel pattern based on infor-
mation on the position and the date and time (travel information) stored in the
travel information history accumulation means 15,” and an “action prediction
means [ 17, highlighted in purple] ... predict[s] a destination of the user’s vehicle

based on the travel pattern.” Id..

1 OAR NAVIGATION
- SYSTEM
1
|
; 12 \
" MAP \
DATABASE | 1
19 :
SSETTION s ‘ 2 SERVER
INFORMATION
e STORAGE PROVISION 21
13 DETERMINATION 3 NETWORK ,/
! 18 ' 7
DATE AND TIME
t4—""|__DETECTION e INFORMATION
INFORMATION |, J| TRANSMISSION/
ACQUISITION " RECEPTION
L I
TRAVEL
15 INFORMATION
HISTORY INFORMATION
ACCUMULATION ACCUMULATION
TRAVEL PATTERN
16— | DETECTION 22

Kudo-066, FIG. 1 (annotated)
47.  Again consistent with the approach described by Kudo-325, Kudo-

066’s map database stores “ID numbers allocated to the respective nodes ... to-
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gether with information on the types of nodes and information on latitude and lon-
gitude.” TESLA-1005 (Kudo-066), [0065]; see FIG. 2, reproduced below. Kudo-
066 describes that the map database can be “provided in the car navigation system
1,” or that “[a]lternatively, information on the node ID numbers ... may be stored
in the server 2,” outlined in pink in FIG. 1 above. Id., [0068]. In the latter case,
“when receiving position information such as latitude and longitude from the car

navigation system 1, the server notifies the car navigation system 1 of the associ-

ated node ID number.” Id..

FIG.2
12 [ NODE_ T +yre EAST NORTH
NUMBER LONGITUDE LATITUDE
N1 INTERSECTION 135° 20' 35 34° 44’ 35"
N2 INTERSECTION 135° 24 35 34° 44' 86"
N3 INTERSECTION 135° 22’ 06" 34° 44 78"
N4 INTERSECTION 135° 22 10" 34° 45' 60"
N5 INTERSECTION 135° 22' 20 34° 46' 79"
N6 INTERSECTION 135° 20' 42" 34° 46' 70"
N7 INTERSECTION 135° 22 35" 34° 47' 35"
N123 | LANDMARK (HOME) 135° 19' 48" 34° 42 38"
N124 | LANDMARK (OFFICE) | 135° 30" 22" 34° 12 23"
N427 | AREA (UMEDA KITA) 135° 29'51" 34° 41 57"
N428 135° 46 18" 34° 44’ 30"

Kudo-066, FIG. 2 (annotated)
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48. Kudo-066’s server also stores, in an “information accumulation means
22” (yellow in FIG. 1, above), “position-related information,” such as “the names
and positions of information providers and information that the providers want to
provide.” TESLA-1005 (Kudo-066), [0092]. This information can be commercial
information (e.g., a notification that “all products are 20% off today” from the mer-
chant “Sato Shop”). Id., [0093]; see [0105]. Other information stored in Kudo-
066’s server-based information accumulation means includes “traffic information
“traffic information indicating a traffic jam or information on traffic control by the
police,” which similarly is provided to the car navigation system when relevant to
the vehicle’s predicted destination. Id., [0105]. When the predicted destination of
the vehicle is determined, that predicted destination is transmitted to the server,
and “the information transmission/reception means 21 in the server 2 receives the
position information” and searches “information accumulated in the information
accumulation means 222 ... so as to find information regarding the received posi-
tion information,” e.g., commercial or traffic information. Id., [0091]. Information
pertaining to the vehicle’s predicted destination “is transmitted ... to the car navi-
gation system,” e.g., for display to the driver. Id., [0094].

49. Kudo-325 is analogous art to the ’002 Patent. It is from the same field

of endeavor (e.g., vehicle navigation). See TESLA-1006 (Kudo-066), [0001]
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(“The present invention relates to a technology for providing users with infor-
mation by using information equipment capable of detecting position information
such as car navigation systems”). And, it is reasonably pertinent to the problem
the *002 Patent was trying to solve (e.g., assisting with vehicle operation along a
route). See id., [0009] (“an object of the present invention is to enable accurate
provision of information regarding the destination of the user without requiring the
user to perform complicated operation”).

3. Combination of Kudo-325 and Kudo-066

50.  AsIdiscuss in more detail below, Kudo-325 generally describes an
approach to analyzing sensor data samples stored in memory to detect a pattern
characterizing a current trip of a vehicle, and using this pattern in conjunction with
historical data gathered from a driver’s operation of the vehicle during multiple,
past trips to predict the driver’s destination. It is my opinion that the claims are ob-
vious in view of Kudo-325 in combination with Kudo-066, which describes a spe-
cific implementation of a destination prediction system in which the relied-upon
sensor data samples constitute telemetry data, e.g., location data determined by
GPS.

Destination prediction in the Kudo-325/Kudo-066 combination

51.  The composite figure below (based on Kudo-325’s FIG. 1, and modi-

fied based on teachings of Kudo-066) illustrates an example of a system based on
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the combination of Kudo-325 and Kudo-066. In this combination system, “the
current position of the car navigation system is detected” by a “position detection
section 101" (highlighted in red) of a car navigation system, according to the oper-
ation of the system described by Kudo-325. TESLA-1004 (Kudo-325), [0090].
For instance, in a specific example, the position detection system can be imple-
mented “by using ... a GPS,” as taught by Kudo-066. TESLA-1005 (Kudo-066),

[0071].
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FIG.1
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Kudo-325/Kudo-066 Composite Figure based on Kudo-325, FIG. 1
52. A node judgment section (highlighted in yellow) determines “whether
the current position is a node or not” by accessing a map information database,
again consistent with the operation of Kudo-325’s system. TESLA-1004 (Kudo-
325), [0090]. I note that Kudo-325 does not specify the location of the map infor-
mation database, although it does provide the following general statement regard-

ing the implementation of its system: “a part of the functions that a car navigation
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system has may be provided in a server on a network.” TESLA-1004 (Kudo-325),
[0075].

53. Kudo-066—which I previously addressed, and which describes a car
navigation system that has similar architecture and function to that of Kudo-325’s
car navigation system—provides some of these implementation details that are not
explicitly stated in Kudo-325. For instance, Kudo-066 describes that a map data-
base can be stored at a server. See TESLA-1005 (Kudo-066), [0065]. Based on
this teaching of Kudo-066, it is my opinion that a POSITA would have (at least in
some cases) implemented the map database in the Kudo-325/Kudo-066 combina-
tion to be housed at a server. This configuration is illustrated in the composite fig-
ure above, with the server outlined in pink and the server-based map database
highlighted in green.> The map database itself stores data as taught by Kudo-325,
and importantly, as consistent with the structure of Kudo-066’s map database: for
instance, it stores node ID numbers “together with information indicating the posi-

tions such as latitude/longitude information of representative points.” TESLA-

3 The implementation of the map database at the server is optional; in some imple-
mentations, the map database can alternatively be implemented locally, at the vehi-
cle. For compact discussion, though, I have illustrated the map database at the

server in the composite figures I present in this document.
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1004 (Kudo-325), [0081]-[0082], FIG. 2; see TESLA-1005 (Kudo-066), [0065],
FIG. 2.

54.  In the Kudo-325/Kudo-066 combination car navigation system, “posi-
tion information such as latitude and longitude” that is detected by the position de-
tection section (e.g., by GPS, as taught by Kudo-066) is provided to the server
(e.g., as indicated by the gray arrow labeled “coordinates” in the composite figure
above). TESLA-1005 (Kudo-066), [0068]; TESLA-1004 (Kudo-325), [0090].
The server accesses the map database (housed at the server, as taught by Kudo-
066) to determine “whether the current position is a node or not.” TESLA-1005
(Kudo-066), [0068]; TESLA-1004 (Kudo-325), [0090]. If the current position of
the vehicle is determined to be a node, the server “notifies the car navigation sys-
tem 1 of the associated node ID number” that corresponds to the current position
(e.g., as indicated by the gray arrow labeled “node ID” in the composite figure
above). TESLA-1005 (Kudo-066), [0068].

55.  Further aspects of the prediction process in the Kudo-325/Kudo-066
combination car navigation system are based on the functionality of Kudo-325’s
system, which I discussed in Section V.A.1, above. Importantly, this functionality
described by Kudo-325 for destination prediction is also generally consistent with

the approach to destination prediction described by Kudo-066, which I discussed in
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Section V.B.1, above. Specifically, in the combination system, if the current posi-
tion of the vehicle is determined to a node, the ID number of the node (received
from the server, as I discussed in the previous paragraph) is “accumulated in [a]
history accumulation DB,” highlighted in blue in the figure above. TESLA-1004
(Kudo-325), [0090]; see [0087], FIG. 3; TESLA-1005 (Kudo-066), [0072]-[0073],
FIG. 4. Other information such as “time, date, weather, and the like” is also accu-
mulated in the history accumulation DB in conjunction with the stored node IDs.
TESLA-1004 (Kudo-325), [0090]; see [0087], FIG. 3; TESLA-1005 (Kudo-066),
[0072]-[0073], FIG. 4. The condition determination and prediction sections (high-
lighted in orange and purple, respectively) then operate to predict the destination of
the vehicle, as described by Kudo-325 (and again, consistent with the operation of
Kudo-066’s system)—for instance, making the prediction based on current state in-
formation characterizing the current trip of the vehicle (such as current location,
time, date, weather, driver, etc.), the travel history of the current trip of the vehicle,
and information about previous trips of the vehicle. See TESLA-1004 (Kudo-325),
[0079], [0096]; TESLA-1005 (Kudo-066), [0063].

Based on Kudo-066's teachings, a POSITA would have been led to implement the
map information database of Kudo-325 at a server

56. It is my opinion that a POSITA would have been motivated to house
the map information database of the Kudo-325/Kudo-066 combination system at a

server, as taught by Kudo-066, for at least the following reasons.
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57.  The first reason why a POSITA would have been motivated to pursue
this implementation is because this is just the application of known techniques
(specifically, housing a map database at a server, as taught by Kudo-066) to an al-
ready-known system (specifically, Kudo-325’s car navigation system). And, this
combination of features produces predictable results (specifically, a car navigation
system with a server-based map information database). In fact, as I have noted
previously, Kudo-066 contemplates the use of a map database housed at server in
the context of a system that is very similar to that of Kudo-325, thus demonstrating
that housing map databases at servers was a known configuration for this type of
system. (Indeed, the similarity of the two systems is not surprising given that they
name overlapping sets of inventors.) This similarity, along with the predictability
of the results, would have motivated a POSITA to implement the map database of
the combination system at the server.

58.  The second reason why a POSITA would have been motivated to
house the map information database at a server is because of the accuracy ad-
vantages afforded by server-housed databases. Specifically, the accuracy of a map
database that is housed at a server can be maintained more easily and efficiently
than a map database housed locally on a vehicle. For instance, to update a map da-

tabase housed locally on a vehicle to reflect new map information, e.g., the addi-
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tion of a traffic light as a new intersection node or a new shopping center construc-
tion as a new destination node, updated map information would have to be gener-
ated and then pushed out to update each vehicle’s local database copy. By con-
trast, only a single update needs to be made to a central, server-housed map data-
base that is accessible to multiple vehicles.

59.  The ability to maintain accuracy in the server-housed map database is
advantageous in the context of the destination prediction process under considera-
tion here is because map information is provided on-demand during execution of
the process. Having an accurate database (such as a server-housed database) mini-
mizes the likelihood that a vehicle will use stale map information in its prediction
process. With map databases housed locally on the vehicles themselves, if an up-
date to the map information is delayed relative to execution of the destination pre-
diction process, there is a risk that the destination prediction could proceed with
outdated and potentially inaccurate map information. By contrast, by having a
server provide map information on demand, the likelihood of the destination pre-
diction process using stale map information is minimized. Additionally, having a
server-housed map database reduces complexity, for instance, enabling the com-

plexity of having to carefully coordinate the timing of a server pushing map up-
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dates to a locally housed map database with the execution of the destination predic-
tion process (the timing of which may depend on the proclivities of a given driver)
may be avoided.

60. These advantages of a server-housed map database are compounded
in circumstances where each vehicle of a fleet of vehicles implements a destination
prediction process that relies on stored map information. Were each vehicle to re-
tain its own, local copy of a map information database, the failure of any one of
those vehicles to update its database could introduce version control issues arising
from inconsistencies in the map database between vehicles of the fleet. These ver-
sion control issues are obviated by housing the map information database at a
server, such that consistent information is available to all vehicles in the fleet.

61. The third reason why a POSITA would have been motivated to imple-
ment a server-housed map database in the Kudo-325/Kudo-066 combination is that
storing map information database at a server rather than locally at the vehicle can
advantageously reduce per-vehicle local hardware costs. For instance, with a
server-implemented map database, storage for the large amounts of data contained
in the map information database does not need to be provided at each vehicle, but
instead can be provided in only a single instance at the server.

62. The fourth reason why a POSITA would have been motivated to im-

plement a server-housed map database in the Kudo-325/Kudo-066 combination is
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because data storage at a server is one of a finite number of known solutions for
data storage—namely, either local storage at the vehicles themselves or remote
storage such as at a server. These two storage options are predictable, conven-
tional, and well-understood, and thus a POSITA would have had a reasonable ex-
pectation of success in implementing the database at a server.

63. There are also several reasons why a POSITA would have expected
success in applying Kudo-066’s teaching of a server-housed map information data-
base to a car navigation system as disclosed by Kudo-325.

64. First, as [ have noted previously, both Kudo-325 and Kudo-066 relate
to, and indeed describe generally similar approaches to, predicting the destination
of a vehicle based on current and historical information, and this similarity would
have given the POSITA comfort that specific details described by Kudo-066 could
be successfully incorporated into a system based on Kudo-325. See TESLA-1004
(Kudo-325), [0077], [0090]; TESLA-1005 (Kudo-066), [0063].

65. Second, implementing the map database at a server is consistent with
Kudo-325’s indication that ““a part of the functions that a car navigation system has
may be provided in a server on a network,” and in fact, Kudo-325 even specifically
states that “the node information may be stored on a network.” TESLA-1004

(Kudo-325), [0075], [0141]. Given Kudo-325’s comfort with the involvement of a
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server in the destination prediction process, and specifically for storage of node-re-
lated information, a POSITA would have expected to be successful in implement-
ing storage of the map database (which contains node-related information) on a
server.

66.  Third, a POSITA also would have expected success because imple-
mentation of the Kudo-325/Kudo-066 combination involves only commonly used
techniques and devices: a server-based database.

67. Fourth, a POSITA would have expected success because housing a
database on a server was conventional and predictable, and presents no unexpected
results.

Based on Kudo-066's teachings, a POSITA would have been led to implement
Kudo-325"s vehicle position detection using GPS

68. Itis my opinion that a POSITA would have been motivated to detect
vehicle position in the Kudo-325/Kudo-066 combination using GPS, as taught by
Kudo-066, for at least the following reasons.

69. The first reason why a POSITA would have been motivated to pursue
this implementation is because it is just the application of known techniques (spe-
cifically, GPS detection of position in a car navigation system, as taught by Kudo-
066) to an already-known system (specifically, Kudo-325’s car navigation system).
And, this combination of features produces predictable results (specifically, a car

navigation system with GPS-based position detection). Importantly, while Kudo-
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325’s system detects vehicle position, Kudo-325 does not provide specific details
regarding how to actually carry out this position detection. The similarity of the
configurations of the car navigation systems of Kudo-325 and Kudo-066 (as I have
previously discussed) would have motivated a POSITA to turn to the teachings of
Kudo-066 for specific implementation details for position detection.

70.  The second reason why a POSITA would have been motivated to im-
plement vehicle position detection using GPS is because of the performance ad-
vantages offered by GPS systems. For instance, Van Buer describes that GPS po-
sition detection offers “accuracy and repeatability,” and a POSITA would have
recognized the advantages of accurately and repeatably detecting vehicle position,
e.g., in terms of providing accurate and reliable destination prediction. TESLA-
1008 (Van Buer), [0016].

71.  The third reason why a POSITA would have been motivated to imple-
ment GPS-based position detection in the Kudo-325/Kudo-066 combination is be-
cause GPS is one of a finite number of known solutions for position detection.
Moreover, because it is a solution that is predictable, conventional, and well-under-
stood, a POSITA would have had a reasonable expectation of success in imple-

menting GPS for position detection.
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72.  There are also several reasons why a POSITA would have expected
success in applying Kudo-066’s teaching of GPS-based position detection to a car
navigation system as disclosed by Kudo-325.

73.  First, as | have noted previously, both Kudo-325 and Kudo-066 relate
to, and indeed describe generally similar approaches to, predicting the destination
of a vehicle based on current and historical information, and this similarity would
have given the POSITA comfort that specific details described by Kudo-066 could
be successfully incorporated into a system based on Kudo-325. See TESLA-1004
(Kudo-325), [0077], [0090]; TESLA-1005 (Kudo-066), [0063].

74.  Second, a POSITA would have expected success because implemen-
tation of the Kudo-325/Kudo-066 combination involves only commonly used tech-
niques and devices, such as integration of a GPS chip into a Kudo-325-based sys-
tem.

75.  Third, a POSITA would have expected success because use of GPS
for position detection was conventional and predictable, and presents no unex-
pected results.

Information relevant to predicted destinations is housed at the server in the Kudo-
325/Kudo-066 combination

76. Kudo-325’s car navigation system includes an “information-to-be-pre-

29 ¢¢

sented determination section” “that determines ... information to be presented to a

user relating to the node predicted by the prediction section.” TESLA-1004
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(Kudo-325), [0080]; see [0067]-[0068], [0106], FIG. 1. Kudo-325 indicates that
the function of this information-to-be-presented determination section can be per-
formed, at least in part, remotely at a server: “information indicating a predicted
travel destination or travel route is uploaded to a server on the network from the
car navigation system, the relating information is selected by the server, and then,
only information selected in the server is received by the car navigation system.”
Id., [0107].

77.  Kudo-066 describes a similar feature: a “information accumulation
means 22 for storing information to be transmitted to the car navigation system.”
TESLA-1005 (Kudo-066), [0064]. And Kudo-066 is specific that this information
accumulation means is housed at the server. Based on this teaching of Kudo-066,
it is my opinion that a POSITA would have implemented the information accumu-
lation means (highlighted in yellow in the composite figure below) at the server

(outlined in pink) in the Kudo-325/Kudo-066 combination system.
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78.

In this combination system, as taught by Kudo-066, this server-housed

information accumulation means stores information such as commercial infor-

mation related to certain positions (e.g., “the names and positions of information

providers and information that the providers want to provide,” such as discount no-

tifications for a shop) and/or traffic information (“information such as traffic infor-

mation indicating a traffic jam or information on traffic control by the police™).

TESLA-1005 (Kudo-066), [0092]-[0093], [0150]
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79.  In operation, as taught by Kudo-325 (and consistent with the opera-
tion of Kudo-066’s system), “information indicating a predicted travel destination
or travel route is uploaded to a server on the network from the car navigation sys-
tem,” for instance, to obtain commercial or traffic information about the predicted
destination. TESLA-1004 (Kudo-325), [0107]; see [0067]-[0068]. Then, “infor-
mation relating to [the predicted] destination™ “is selected by the server.” 1d.,
[0107]. The data retrieval process that occurs at the server is implemented based
on the more detailed description of Kudo-066’s similar system: the server “re-
ceives the position information” and “information accumulated in the information
accumulation means 22 is searched so as to find information regarding the received
position information,” such as commercial or traffic information. TESLA-1005
(Kudo-066), [0091]; see [0092]-[0093], [0095], [0150]. This “information selected
in the server” is provided to the car navigation system for presentation to the user,
e.g., via the “information presentation section 111,” as taught by Kudo-325 and
still consistent with functionality of Kudo-066’s similar system. TESLA-1004
(Kudo-325), [0106]-[0107]; see TESLA-1005 (Kudo-066), [0094].

80. It is my opinion that a POSITA would have been motivated to imple-

ment an information accumulation means at the server, as taught by Kudo-066, for

at least the following reasons.
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81.  The first reason why a POSITA would have been motivated to pursue
this implementation is because this is just the application of known techniques
(specifically, storage of information relevant to destinations is at a server in the
context of a car navigation system) to an already-known system (specifically,
Kudo-325’s car navigation system). And, this combination of features produces
predictable results (specifically, a car navigation system in which information rele-
vant to destinations is stored at a server). Importantly, while Kudo-325 describes
the general concept of providing a predicted destination to a server and receiving,
in response, information about that predicted destination (see TESLA-1004 (Kudo-
325), [0107]), it does not provide specific implementation details regarding what
goes on at the server to enable this functionality to be carried out. The similarity of
the configurations of the car navigation systems of Kudo-325 and Kudo-066 (as I
have previously discussed) would have motivated a POSITA to turn to the teach-
ings of Kudo-066 for specific implementation details related to information storage
at a server.

82.  The second reason why a POSITA would have been motivated to im-
plement an information accumulation means at the server 1s because a server-
housed database can be updated in real time, for instance, to reflect changes in traf-
fic conditions or to reference newly added commercial offers such as discounts.

See TESLA-1005 (Kudo-066), [0093]-[0094], [0105]. The ability to effect real-
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time updates helps to ensure that information provided to the vehicle about its pre-
dicted destination is accurate and reliable. Particularly in the context of traffic in-
formation, up-to-date information is critical for that information to be useful to the
driver in making choices for an ongoing trip.

83.  The third reason why a POSITA would have been motivated to imple-
ment an information accumulation means at the server in the Kudo-325/Kudo-066
combination is because data storage at a server is one of a finite number of known
solutions for data storage—namely, either local storage at the vehicles themselves
or remote storage such as at a server. These two storage options are predictable,
conventional, and well-understood, and thus a POSITA would have had a reasona-
ble expectation of success in implementing the database at a server.

84.  There are also several reasons why a POSITA would have expected
success in applying Kudo-066’s teaching of a server-housed information accumu-
lation means to a car navigation system as disclosed by Kudo-325.

85.  First, as I have noted previously, both Kudo-325 and Kudo-066 relate
to, and indeed describe generally similar approaches to, predicting the destination
of a vehicle and providing the driver of the vehicle with information relevant to
that destination. See TESLA-1004 (Kudo-325), [0107]; TESLA-1005 (Kudo-066),

[0093]-[0094], [0105]. This similarity would have given the POSITA comfort that
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specific details described by Kudo-066 could be successfully incorporated into a
system based on Kudo-325.

86. Second, a POSITA would have expected success in implementing an
information accumulation database at a server because this configuration is con-
sistent with Kudo-325’s teaching that “information indicating a predicted destina-
tion or travel route is uploaded to a server on the network from the car navigation
system, the relating information is selected by the server, and then, only infor-
mation selected in the server is received by the car navigation system.” TESLA-
1004 (Kudo-325), [0107].

87.  Third, a POSITA also would have expected success because imple-
mentation of the Kudo-325/Kudo-066 combination involves only commonly used
techniques and devices: a server-based database.

88.  Fourth, a POSITA would have expected success because housing a
database on a server was conventional and predictable, and presents no unexpected
results.

4, Analysis
[1pre] A power management device comprising:

89. I note that none of the subsequent features of claim 1 refer to or other-

wise rely on the “power management device” recited here in [ 1pre].
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90. Nevertheless, it is my opinion that a POSITA would have found
[ Ipre] to be obvious in view of the Kudo-325/Kudo-066 combination. For exam-
ple, the “car navigation system” of the Kudo-325/Kudo-066 combination (red in
the composite figure below) can be regarded as corresponding to a power manage-
ment device. This is the case at least because the car navigation system makes use
of its predicted destination to determine whether a “necessary time” to travel to a
predicted destination is “longer ... than the past average necessary time in the route
predicted...” TESLA-1004 (Kudo-325), [0077], [0179]; see [0067]-[0068]. If the
“necessary time” to reach the predicted destination is longer than the “past average
necessary time,” then Kudo-325 discloses that a search is performed to identify an-
other route having a “necessary time [that] is shorter than that of the predicted
route.” Id. When a shorter (in time) route is identified, the information presenta-
tion section 111 of the combination car navigation system presents information re-
lating to this different route to the user, which in turn allows the user to make deci-
sions related to controlling operation of the vehicle. Id. The user’s operation of
the vehicle—and in particular, their operation of the vehicle in response to the sys-
tem’s automatic identification of alternate routes—can have an impact on the
power consumption of the vehicle. For instance, the driver selecting and driving

along an alternative route that gets the driver to their destination in a different
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amount of time than another route to the destination can affect power consumption

by the vehicle in transiting the route). TESLA-1004 (Kudo-325), [0179].
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[1a] a sensor interface configured to receive sensor data
samples during operation of a vehicle;

91. It is my opinion that a POSITA would have found claim element [1a]
obvious over the combination of Kudo-325 and Kudo-066, as I discuss in the fol-

lowing paragraphs.
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92.  With reference to the composite figure above in element [1pre], the
Kudo-325/Kudo-066 combination system is an “information acquisition system”
that is configured to receive various types of sensor data samples during operation
of a vehicle. TESLA-1004 (Kudo-325), [0077]; see FIG. 1. I discuss these sensor
data samples below. I also explain below that a POSITA would have understood
that a device that receives sensor data samples (namely, the “information acquisi-
tion system” of the combination, which receives sensor data samples) has a sensor
interface configured to receive sensor data samples. TESLA-1004 (Kudo-325),
[0077].

Position information corresponds to ‘“‘sensor data samples”

93.  In the Kudo-325/Kudo-066 combination car navigation system, posi-
tion information that specifies the location of the vehicle, such as node ID numbers
for the vehicle’s position, corresponds to sensor data samples.

94.  The Kudo-325/Kudo-066 combination system includes “a position de-
tection section that detects information on the current position of the car navigation
system (the current position of an automobile as a mobile body on which the car
navigation system is boarded).” TESLA-1004 (Kudo-325), [0077]; see [0090]
(““When the current position of the car navigation system is detected in the position
detection section 1017), FIG. 1 (element 101), FIG. 4 (step al). In one example,

the position information can include “latitude and longitude” that are detected “by
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using, for example, a GPS,” based on the teachings of Kudo-066. TESLA-1005
(Kudo-066), [0071]; see [0063], Abstract. This “information on the current posi-
tion” of the vehicle detected by the position detection system (e.g., latitude/longi-
tude coordinates of the vehicle’s position) uniquely corresponds to and represents a
particular quantum of position information collected by a position sensor (e.g., a
GPS) at a particular time—for instance, at the time when the vehicle is located at
the position identified by that set of GPS coordinates. TESLA-1004 (Kudo-325),
[0077]; TESLA-1005 (Kudo-066), [0071].

95.  This “position information such as latitude and longitude” detected by
the position detection section is provided from the car navigation system to a map
information database (e.g., housed at a server, based on the teachings of Kudo-066
and as I explained above in Section V.A.3). See TESLA-1004, [0090]; TESLA-
1005 (Kudo-066), [0068]. If it is determined that “the current position [is] a node,”
the node ID is returned, for instance, the server “notifies the car navigation system
1 of the associated node ID number” for the current position. TESLA-1004
(Kudo-325), [0090]; TESLA-1005 (Kudo-066), [0068]; see TESLA-1004 (Kudo-
325), [0090] (“If the node judgment system judges the current position to be a
node, an ID number indicating the node is accumulated in the history accumulation
DB”), [0141] (“the node information may be stored on a network™), [0078],

[0138]. For instance, the server can determine that the current position is a node,
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and if so, can then determine the node ID, based on the mapping between node 1D
and position information (such as latitude/longitude coordinates) stored in the map
information database. See TESLA-1004 (Kudo-325), [0081]-[0082], [0090].

96. The server-based map information database, illustrated in Kudo-325’s
FIG. 2, which I have reproduced and annotated below, stores “information relating
to nodes,” where “each node number indicates an ID number assigned to a node in
one-to-one correspondence,” and where the node numbers are “stored together
with information indicating the positions such as latitude/longitude information of
representative points.” Id., [0082]; see [0084]. The node ID numbers for detected
vehicle positions (when the vehicle position is at a node) correspond to sensor data
samples, at least because the node ID for a given node uniquely corresponds to and
represents that same particular quantum of position sensor information as the lati-
tude/longitude coordinates for that node. Indeed, the node ID is simply one con-
venient form for representing sensed vehicle position information in the context of
the Kudo-325/Kudo-066 system: that is, the node ID is representative of the vehi-
cle’s position corresponding to a position that is identified by the map information

database as a node. See id., [0081]-[0084].
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F1G.2

node number | kind/name east longitude north latitude
i1 intersection 135" 20"35.45™ 34’ 44735.22"

c2 intersection 135" 24735.74™ 34" 44786.5™
C3 intersection 135'2276.22"" 34’ 44"78.18""
c4 intersection 135' 22”104 34" 45"60.75™
C5 intersection 135 22"20.0™ 34" 46"79.37"'
(o) intersection 135°20"42.76™ 34’ 46”70.48™
(7] intersection 135’ 22735.39™" 34'47"3582"
KU ———— 135' 19"48.42"' 34' 42"38.29™

L124 landmark (office) 135" 30"22.33" 35'12"23.6™
A427 area (Umeda, North) 135" 29"51.9" 34 41"57.0"
A48 |2l 135’ 46”18.80" 34’ 44"30.65™

(Keihanna, Gakuentoshi)

Excerpt from Kudo-325, FIG. 2 (annotated)

coordinates

More generally, it is important to note that position information corre-

sponding to the sensed vehicle position may be in any of a variety of forms while

still, fundamentally, representing the sensed vehicle position data. For instance,

the position information can be in a form that is readily decipherable to a human

(such as latitude/longitude coordinates or node ID) or in a machine-readable form

that is not readily decipherable to a human (e.g., a voltage, raw GPS data, binary

code representation of the node ID). But regardless of the form of the data, that

position information, when the vehicle is located at a node, corresponds to sensor

data samples at least because each of these forms of information uniquely corre-

sponds to and represents a quantum of detected position sensor information (e.g.,
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the latitude/longitude coordinates and node ID for a given vehicle position each
corresponds to discrete raw data detected by a position sensor) at a particular time.
For instance, when the system’s position detection system senses raw data indicat-
ing that the vehicle is currently located at the coordinates (135°2235.39”,
34°47735.82”) for a node, the raw data, the latitude/longitude coordinate pair, and
the corresponding node ID (C7; highlighted in blue in FIG. 2, reproduced above)
all uniquely correspond to and represent the same raw, sensed data sample for that
node.

98.  The Kudo-325/Kudo-066 combination car navigation system receives
data samples representing current positions of the vehicle (sensor data samples,
e.g., embodied as latitude/longitude coordinates) through operation of the “position
detection section,” red in the composite figure below, that “detects information on
the current position of the car navigation system.” See TESLA-1004 (Kudo-325),
[0077], [0090]; TESLA-1005 (Kudo-066), [0063], [0071], Abstract. The position

detection section thus corresponds to the claimed sensor interface.
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99.  These position sensor data samples sensed by the position detection
section 101 of the combination system (e.g., raw data and/or latitude/longitude co-
ordinates) are converted into the form of node IDs for more convenient processing
and storage. Specifically, as I have already discussed, position sensor data samples
(e.g., latitude/longitude coordinates) are provided to the server, and in response,
the car navigation system receives corresponding node ID numbers (sensor data

samples) from the server: “the server 2 notifies the car navigation system 1 of the
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associated node ID number.” TESLA-1005 (Kudo-066), [0068]. As one example

of the convenience facilitated by this process, the conversion of the position sensor
data samples (e.g., latitude/longitude coordinates) into node ID form enables multi-
ple distinct but proximally close latitude/longitude measurements to be expressed
as a single latitude/longitude value corresponding to a node ID, which thus facili-
tates storage of the position information and tracking/recording of the vehicle’s
path. See TESLA-1004 (Kudo-325), [0082]-[0083].

100. The position detection section (red) of the combination car navigation
system corresponds to a sensor interface at least because it receives data samples
(latitude/longitude coordinates) conveying current positions of the vehicle. Those
samples are then reformatted for ease of processing and storage as node IDs, which
represent the same data samples. This is akin to a sensed analog signal being con-
verted into a digital signal, where the digital signal’s value represents the magni-
tude of the sensed analog signal using finite precision based on the number of bits
used to represent that magnitude. For example, an analog voltage signal might
have a magnitude of 8.324569 V, which, when digitized is represented with the 3

binary digit number “100”, both the 8.324569 volts AND the “100” are different
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forms of the same data sample, with the latter (reflecting a value of 8 V) being
stored instead of the former to facilitate storage and further processing.*

101. Also in the Kudo-325/Kudo-066 combination car navigation system,
position information (sensor data samples) are received during operation of a ve-
hicle. For instance, Kudo-325 describes that “the current position of the car navi-
gation system is detected,” e.g., current position information such as latitude/longi-
tude coordinates are received while the vehicle is located at that position. TESLA-
1004 (Kudo-325), [0090]. Kudo-325 also describes that both position information
of “the current position” and position information for the vehicle’s “travel history
from departure” are recorded. Id., [0096]; see FIG. 3 (showing information includ-
ing “node numbers and times of passage therethrough [] stored chronologically,”
id., [0087]). The vehicle’s “travel history from departure” is simply the set of pre-
vious “current position[s]” of the vehicle since departure. TESLA-1004 (Kudo-
325), [0096]. For instance, Kudo-325 provides the following example of travel
history data, which include node IDs (sensor data samples): “‘the user departed

from, passed through and stops at a node L6 at 8:05 a.m. on July 31, a node CS at

4 Notably, the *002 Patent fails to provide any details as to how its sensed data
samples are or are not further processed to change their form prior to storage and

later processing.
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8:06 a.m. on the same day, and a node CI2 at 8:11 a.m. on the same day, respec-
tively.” TESLA-1004 (Kudo-325), [0087]. A POSITA would have recognized
that to record the travel history for a current trip (e.g., the node IDs for multiple
“current position[s]” during the trip), the position information (sensor data sam-
ples) would have been received as the vehicle travels its route (received during op-
eration of the vehicle). TESLA-1004 (Kudo-325), [0096].

102. Alternatively or additionally, in order for the sensor interface of the
vehicle’s information acquisition system to receive position information (sensor
data samples), e.g., through detection by the position detection system and/or from
the server, the vehicle would have been powered on and thus in operation (received
during operation of the vehicle).

103. Still alternatively or additionally, a POSITA would have found it ob-
vious to use one or more software and/or hardware interfaces with the “information
acquisition system” of the combination to facilitate receiving position sensor data
samples during operation of a vehicle. Inclusion of such interfaces would have
been routine in the art, and achieved with the use of only basic programming
and/or computer architecture design skills. See TESLA-1018 (Pacheko), Abstract
(““A notification system for reporting events occurring within a defined area being
monitored thereby. The notification system includes a plurality of sensors installed

at selected locations within the defined area and a sensor interface coupled to each
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of the sensors. The sensor interface periodically polls the sensors and stores status
information received therefrom. Coupled to the sensor interface is a computer sys-
tem for receiving and analyzing the stored status data.”).

Time/date information corresponds to ‘“‘sensor data samples”’

104. Alternatively or additionally, each of time information and date infor-
mation corresponds to sensor data samples. Importantly, it is reasonable to iden-
tify time and date information as sensor data samples because this is consistent
with what is described in the ’002 Patent. See TESLA-1001, 22:8-17 (“Sensors
may be monitored (e.g., polled) in real-time, as described above. For instance,
polling logic may coordinate continuous or periodic polling of Global Positioning
System (GPS) information ..., speedometer information ..., date and time infor-
mation (e.g., the date and time may be used to determine personal driving habits
and sun angle), gyroscope information,” among other types of information.);

105. Specifically regarding time and date information in the Kudo-
325/Kudo-066 combination, Kudo-325 describes that “information on time [and]
date ... is accumulated” in the history accumulation database in combination” with
position information. TESLA-1004 (Kudo-325), [0090]; see [0087] (“In the exam-
ple of FIG. 3, pairs of the node numbers and times of passage therethrough are
stored chronologically. For example, it indicates that the user departed from,

passed through an stops at a node L6 at 8:05 a.m. on July 31, a node C8 at 8:06
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a.m. on the same day, and a node C12 at 8:11 a.m. on the same day”), [0094],
[0096], [0078], FIG. 3, FIG. 5.

106. Just as with position information, time and date information may be
received in a form that is readily decipherable to a human or in a form that is not
readily decipherable to a human (e.g., raw data). Regardless of the particular form
of the data, received time and date information correspond to sensor data samples
at least because this information uniquely corresponds to and represents a quantum
of detected sensor information (e.g., time/date information).

107. Given Kudo-325’s description of storing and otherwise making use of
stored time and data information, a POSITA would have understood the car navi-
gation to have a sensor interface that is configured to receive time/date infor-
mation (sensor data samples). See TESLA-1004 (Kudo-325), [0077]. An exam-
ple of a sensor interface that can receive time/date information is a clock imple-
mented in a vehicle-based computer.

108. Furthermore, time/date information (sensor data samples) are re-
ceived during operation of a vehicle. As 1 discussed earlier in this section for po-
sition information, both “the current position” of the vehicle as well as its “travel
history from departure” are recorded. TESLA-1004 (Kudo-325), [0096]. As can
be seen from FIG. 3, this position information (including current position and

travel history for the current trip) is stored together with corresponding time/date
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information. See TESLA-1004 (Kudo-325), [0087] (describing that FIG. 3 shows
“node numbers and times of passage therethrough [] stored chronologically”). A
POSITA would have understood, from this and related disclosure, that in order to
record time/date information for both the current position and for the vehicle’s
“travel history from departure,” the time/date information (sensor data samples)
would have been received as the vehicle travels its route (during operation of the
vehicle).

Driver identity information corresponds to ‘“sensor data samples”’

109. Driver identity information is another example of sensor data samples
in the Kudo-325/Kudo-066 combination. The Kudo-325/Kudo-066 combination
system includes “means for acquiring information for specifying a user such as a
driver.” TESLA-1004 (Kudo-325), [0140]; see [0014], [0088]. Specifically,
Kudo-325 describes that “[v]arious methods are considered as the method of ac-
quiring information for specifying a user,” including “direct input by a user, acqui-
sition of equipment ID, user information, or the like ..., judgment from a car key
that stores information for specifying a driver, and person judgment from an on-
board camera.” Id. This “information specifying a user” (e.g., an image of a user
captured by the “on-board camera”) uniquely corresponds to and represents a par-
ticular quantum of user identification sensor (e.g., camera) information collected at

a particular time. /Id..
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110. A POSITA would have understood that at least in some cases, this ac-
quired “information for specifying a user” is processed to identify the driver.
TESLA-1004 (Kudo-325), [0140]. For instance, a POSITA would have recog-
nized that when “an on-board camera” is used, image processing algorithms are
employed to perform “person judgment” to identify the driver from the image cap-
tured by the camera. TESLA-1004 (Kudo-325), [0140]; see [0088] (“information
on ... adriver ... may be stored”), [0094] (“information on a driver ... may be rec-
orded”), [0014]. An identifier of the driver, determined by processing the acquired
“information for specifying a user” (e.g., the image from the camera), corresponds
to a sensor data sample, at least because a driver identifier uniquely corresponds to
and represents that same particular quantum of user identification sensor infor-
mation as the image from which the driver identity was determined. TESLA-1004
(Kudo-325), [0140]. Indeed, a driver identifier is simply one convenient form for
representing the complex data of a captured image in the context of the Kudo-
325/Kudo-066 system.

111. The “on-board camera” of the combination car navigation system cor-
responds to a sensor interface at least because it receives a data sample (an image
of the driver) conveying driver identity. TESLA-1004 (Kudo-325), [0140]. That
image sample is then reformatted for ease of processing and storage as a driver

identifier, e.g., by an algorithm capable of processing images to determine driver
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identity, such that the driver identifier can be used for further processing, e.g., for
destination prediction, as described by Kudo-325.

112. Furthermore, a POSITA would have understood that to receive the
aforementioned driver identity information (receive sensor data samples), e.g., as
the output of a processing algorithm such as an image recognition process, the ve-
hicle would have been powered on (during operation of a vehicle).

113. A POSITA also would have recognized that driver identity infor-
mation (sensor data samples) is received during operation of a vehicle, e.g., be-
cause driver identity is used to generate destination predictions for a current vehi-
cle trip (during operation of the vehicle). In the combination, Kudo-325 describes
that driver identity information is relied upon to generate “appropriate prediction
according to a user ... even in the case where a plurality of users use the same car
navigation system,” e.g., a prediction that is specific to the particular driver of the
vehicle. TESLA-1004 (Kudo-325), [0140]. To generate a driver-specific predic-
tion that is relevant to a particular trip, a POSITA would have recognized the im-
portance of identifying the driver of that given trip at some point during that trip,
e.g., at the beginning of the trip or otherwise at a point during the trip in advance of
generating a destination prediction (during operation of the vehicle). Indeed,
identifying a driver was a common approach in route planning technology. See

TESLA-1013 (Walters), 2:36-44 (describing that in the context of “a method and
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device for implementing global positioning data to calculate estimated time en
route and estimated time of arrival,” information including “driver identity, carto-
graphic data, final destination, as well as several potential additional variables™ are
used as inputs); .

[1b] @ memory configured to store said sensor data

samples for different points in time along a route seg-
ment traveled by said vehicle; and

114. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1b], as I discuss in the following paragraphs.

115. For instance, the Kudo-325/Kudo-066 combination system includes “a
history accumulation database (DB),” highlighted in blue in the composite figure
below. TESLA-1004 (Kudo-325), [0078]. This database corresponds to a

memory.’

> Notably, the *002 Patent specifies that a database is an example of a memory:
“the power management device may include a memory or a data structure that
holds information on routes or segments or routes that the vehicle has previously
traveled. The memory may comprise a database, a register, or the like.” TESLA-

1001, 17:31-36;
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116. Generally, in the combination, the history accumulation database (the
memory) “accumulates a travel route obtained from a history of the position infor-
mation of the automobile as a travel history,” which, as discussed below, corre-
sponds to storing said sensor data samples for different points in time along a
route segment traveled by said vehicle. TESLA-1004 (Kudo-325), [0078]; see
[0013] (“accumulating, as a travel history, a travel route obtained from the history
of position information of the mobile body™), [0017] (*a history accumulation sec-
tion that accumulates, as a travel history, a travel route obtained from a history of
position information of a mobile body”), [0057] (“the travel history is accumulated
in a form of inter-node transition”), [0060] (“the travel history is accumulated in a

form of segment of travel start and travel end”), [0051], [0072]-[0073].
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The memory of the combination is confieured to store position and time/date infor-

mation (sensor data samples)

117. First, the history accumulation database of the combination (memory)

stores position information such as node IDs (configured to store sensor data sam-

ples; see [1a]). For instance, Kudo-325 describes that if “the current position [is] a

node, an ID number indicating the node is accumulated in the history accumulation
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database.” TESLA-1004 (Kudo-325), [0090]; see [0078] (““when the current posi-
tion is judged as a node ..., the node is stored”), [0087] (“pairs of the node num-
bers and times of passage therethrough are stored chronologically” in the history
accumulation database), [0096] (“A field for storing information relating to the
current travel is present in the history accumulation DB 104 ... so that a route from
departure to the current node can be extracted”), [0013] (“accumulating, as a travel
history, a travel route obtained from the history of position information of the mo-
bile body™), [0017], [0051], [0057], [0060], [0072]-[0073], [0138], FIG. 4 (element
a3 “accumulate history™).

118. Second, the history accumulation database (memory) stores time/date
information (configured to store sensor data samples; see [1a]). For instance,
Kudo-325 describes that “collateral information on time, date, weather, and the
like 1s accumulated in combination” with the location information, e.g., stored in
the history accumulation database. TESLA-1004 (Kudo-325), [0090]; see [0087]
(“pairs of the node numbers and times of passage therethrough are stored chrono-
logically” in the history accumulation database), [0088] (“the time is expressed in
terms of month, date, hour and minute in FIG. 3, but year, second, day of the week,
and the like may be stored in addition ... the information relating to time and date

... may be stored”), [0014] (“the kind and the category of a key for retrieval from
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the accumulated history are determined,” where “the kind of a key includes time,
date, weather, a driver, a fellow passenger, and the like”), [0052],[0094].

119. The storing of node IDs and time/date information (sensor data sam-
ples) is depicted in FIG. 3, which I have reproduced and annotated below. FIG. 3
illustrates “one example of data accumulated in the history accumulation DB” in
which “pairs of the node numbers and times of passage therethrough are stored
chronologically.” TESLA-1004 (Kudo-325), [0087]; see [0096] (‘A field for stor-
ing information relating to the current travel is present in the history accumulation

DB”), [0057] (“the travel history is accumulated in a form of inter-node transi-

tion”).
“sensor data samples for FIG.3
different points in time”
| 104
(a) (b)
node | \ node . node :
number| | e number time number time
L6  18:05 am. on July 31 L128 |12:25 p.m. on July 31 L6 |805 am. on July 31
cs 8:06 a.m. on July 31 C140 {12:29 p.m, on July 31 8 8:06 a.m. on JUIy 31
C1z  (8:08 July 31 cz20 | 8:08 a.m. on July 31
:08 am. on July Ci25 [12:36 p.m.. on July 31 L12 |80 am. on July 31
ce 8:09 am. on July 31 Li12 1:40 p.m. on July 31
C34  [8:11 am. on July 31 c34 | 1:50 p.m. on July 31
L6838 |1:33 p.m. on July 31

L128 |8:53 a.m. on July 31 L6 9:20 p.m. on July 31

Excerpt from Kudo-325, FIG. 3 (annotated)
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120. The node IDs and time/date information (sensor data samples) are
stored in the history accumulation database for different points in time along a
route segment traveled by the vehicle, as discussed in the following paragraphs.

121. 1In the combination, Kudo-325 represents locations, such as “intersec-
tions, landmarks, area names, and the like,” as nodes, each of which is designated
by “an ID number assigned to a node in a one-to-one correspondence.” TESLA-
1004 (Kudo-325), [0081]-[0082]. During travel, the vehicle passes through a se-
quence of nodes. In a specific example provided by Kudo-325, “the user departed
from, passed through ... a node L6 at 8:05 a.m. on July 31, a node C8 at 8:06 a.m.
on the same day, and a node C12 at 8:11 a.m. on the same day.” TESLA-1004
(Kudo-325), [0087]; see [0096] (“the current position is a node ‘C9’; a travel his-
tory from departure is ‘L6 to C9°”), [0057], FIG. 3, FIG. 5. Based on Kudo-325’s
disclosure, a POSITA would have understood that a path or route from one node to
a next node in the vehicle’s trip corresponds to a route segment traveled by the ve-
hicle.® For instance, in the foregoing example, one route segment extends from

node L6 to node C8 and another route segment extends from node C8 to node C12.

6 The *002 Patent ascribes no specific meaning to the term “segment,” stating that
“[a] segment may comprise any distance to be traveled, including the entire route,

or small portions of the route.” TESLA-1001, 14:5-7;
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122. In the combination, the node IDs and time/date information (sensor
data samples) are stored in the history accumulation database for different points
in time along a route segment traveled by the vehicle, e.g., for times at which the
vehicle was located at the starting node and ending node, respectively, of each
route segment traveled by the vehicle. See TESLA-1004 (Kudo-325), [0087] (“de-
scribing that in the history accumulation database, “pairs of the node numbers and
times of passage therethrough are stored chronologically”), [0077] (*“a history ac-
cumulation database (DB) that accumulates a travel route obtained from a history
of the position information of the automobile), [0090] (“If the node judgment sec-
tion 102 judges the current position to be a node, an ID number indicating the node
is accumulated in the history accumulation DB ... At this time, collateral infor-
mation on time, date, weather, and the like is accumulated in combination”),
[0057].

123. T have highlighted in blue in FIG. 3, above, two representative entries
in the history accumulation database. These two entries correspond to sensor data
samples (e.g., node IDs and time/date information) for different points in time
(e.g., 8:05 a.m. on July 31 for node L6 and 8:06 a.m. for node C8) along a route
segment traveled by the vehicle (e.g., the route segment starting at node L6 and

ending at node C8). See TESLA-1004 (Kudo-325), [0087].
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The memory of the combination is configured to store driver identity information
(sensor data samples)

124. The history accumulation database of the Kudo-325/Kudo-066 combi-
nation (memory) stores driver identity information (store sensor data samples; see
my discussion above for element [1a]). For instance, Kudo-325 describes that “not
only the information relating to time and date but also ... information on weather, a
driver, or a fellow passenger may be stored.” TESLA-1004 (Kudo-325), [0088];
see [0094] (“Key information serving as a condition for retrieval, such as the afore-
mentioned information on a driver and a fellow passenger may be recorded in addi-
tion™), [0014] (“the kind and the category of a key for retrieval from the accumu-
lated history are determined,” where “the kind of a key includes time, date,
weather, a driver, a fellow passenger, and the like”), [0140] (“‘means for acquiring
information for specifying a user such as a driver ... may be provided ... for accu-
mulating history accumulation data for each user”).

125. The driver identity information, together with position and/or
time/date information (sensor data samples), are stored for different points in time
along a route segment. This is the case because at least one of the sensor data
samples is stored for each of multiple points in time along a route segment. For in-
stance, as | discussed earlier in this section, at least the position and time/date in-

formation are stored in the history accumulation database (memory) for the starting
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and ending nodes of a segment (for different points in time along a route seg-
ment), while the driver identity is also stored in the history accumulation database
(memory). TESLA-1004 (Kudo-325), [0077], [0087], [0090], [0096], FIG. 3, FIG.
5. That is, overall, there are sensor data samples stored for different points in time
along a route segment, although not every type of sensor data sample is necessarily
stored at every point in time—for instance, position and time/date information are
stored for the start and end of each segment, while driver identity information may
be stored once per trip or may be stored also for the start and end of each segment.
126. Optionally, based on Kudo-325’s description that “information on ...
a driver” 1s stored in the history accumulation database,” a POSITA would have
understood that this driver identity information is stored in conjunction with the
node ID and time/date information in the history accumulation database (for differ-
ent points in time along a route segment). TESLA-1004 (Kudo-325), [0088]. As
I discussed above, Kudo-325 describes that “collateral information on time, date,
weather, and the like is accumulated in combination” with a node ID when the ve-
hicle’s current position is a node: that is, collateral information is stored together
with the corresponding node ID. TESLA-1004 (Kudo-325), [0090]. This is illus-
trated in Kudo-325’s FIG. 3, which shows storage of node ID and time/date collat-

eral information. See TESLA-1004 (Kudo-325), [0090], FIG. 3. Elsewhere,
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Kudo-325 indicates that driver identity is another example of such “collateral in-
formation” that is accumulated in combination with node ID, time, and date.
TESLA-1004 (Kudo-325), [0090]; see [0088] (“information on weather, a driver,
or a fellow passenger may be stored”), [0094] (“In FIG. 5, the dates and times indi-
cated in FIG. 3 are recorded as state information. Key information ... such as the
aforementioned information on a driver and a fellow passenger may be recorded in
addition. Also, the state information is recorded in some of the nodes in FIG. 5,
but is recorded in all the nodes actually.”), [0014] (“the kind of a key includes
time, date, weather, a driver, a fellow passenger, and the like”). Thus, a POSITA
would expect driver information to be stored in a manner similar to the storage of
other “collateral information” such as time/date, e.g., along with the node ID for
the starting node and ending node. See TESLA-1004 (Kudo-325), [0087], [0090],
FIG. 3.

[1c-1] a processor configured to (i) analyze said sensor

data samples stored in said memory to detect a pattern
and

127. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1c-1], as I discuss in the following paragraphs. For
instance, in the combination, at least some of the functionality of Kudo-325’s
“condition determination section 107" corresponds to analyzing the sensor data

samples stored in memory to detect a pattern.
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128. In the combination, Kudo-325 describes that the condition determina-
tion section (orange in the composite figure below) “acquires information relating
to the current state by referencing the history accumulation database” (memory;
see my discussion above for element [1b]). TESLA-1004 (Kudo-325), [0096]; see
id. (“A field for storing information relating to the current travel is present in the
history accumulation DB 104”), [0051], [0072]. This acquired information in-
cludes information about the vehicle’s current trip, including “a route from depar-
ture to the current node,” position information (e.g., node ID), and time/date infor-
mation (sensor data samples stored in memory; see my discussion above for ele-

ments [1a]-[1b]). Id., [0096].
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129. Also in the combination, Kudo-325 further describes that based on the

“travel history from departure” and “date and time conditions” for the current trip

(e.g., based on the information acquired from the history accumulation database
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(analyzing the sensor data samples stored in memory)’), “any conditions (catego-
ries) such as ‘weekday,” ‘afternoon,” and ‘summer’ can be extracted by referencing
tables as indicated in FIG. 28” (detect a pattern, e.g., a pattern of characteristics of
vehicle travel, such as characteristics of the current trip). TESLA-1004 (Kudo-
325), [0096]; see [0079] (“a condition determination section that determines a con-
dition for retrieval for obtaining an appropriate prediction result from information
indicating the current state accumulated in the history accumulation DB”), [0093]
(“a node where the automobile travels in a period from 9 a.m. to 12 p.m. of week-
day”), [0013] (“a second step of determining, as a condition for retrieval, a kind
and a category of a key at retrieval from the travel history”), [0014] (identifying

99 ¢¢

“morning,” “time between 6 a.m. and 10 a.m., and “time between 8 a.m. and 9:30
a.m.” as example conditions that can correspond to a current trip time of 8:30 a.m.,
and identifying “weekday” and “weekend” as example conditions that can corre-

spond to a current trip date of “Friday”), [0136] (“information from start of the cur-

rent travel to the current position is utilized as a condition in the present embodi-

7 As I discuss further from claim 5, in an alternative mapping, the act of acquiring,
from the history accumulation database, the set of sensor data samples that are then

used to determine the conditions can correspond to detecting a pattern.
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ment, but other history information in a travel before the current travel (infor-
mation relating to starting point, route, time and date, and the like) may be refer-
ence in addition™), [0017] (“a condition determination section that determines, as a
condition for retrieval, a kind and a category of a key at retrieval from the travel
history accumulated in the history accumulation section”), [0018], [0051]-[0052],
[0072], [0110]-[0111], [0115]-[0120], [0127]-[0133], [0219], FIG. 28, block bl of
FIG. 5. As I discuss below for element [1c-2], the determined conditions for the
current trip (a pattern) are used to interrogate a database of historical data to
thereby predict the vehicle’s destination. See TESLA-1004 (Kudo-325), [0096]-
[0104].

130. Determining the conditions for a current trip corresponds to detecting
a pattern, e.g., in that the determined conditions characterize aspects of the trip,
such as location and time/date characteristics of the trip. See TESLA-1004 (Kudo-
325),[0013]-[0014], [0051]-[0052], [0096]-[0097], [0102]. Moreover, these con-
ditions are determined (detect a pattern) by identifying conditions that correspond
to the information about the current trip that is acquired from the history accumula-
tion database, e.g., by analyzing the sensor data samples stored in said memory.

131. Kudo-325 provides a specific example of determining conditions (de-
tecting a pattern) for a hypothetical current trip (analyzing sensor data samples

stored in memory) for a current trip. In this example, “the current position is a
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node ‘C9’; a travel history from departure is ‘L6 to C9’; and the date and time is 2
a.m. on June 3” (sensor data samples stored in memory). TESLA-1004 (Kudo-
325), [0096]; see [0115]. Based on this information (analyzing the sensor data
samples), a combination of conditions are determined that characterize the current
trip (detecting a pattern), e.g., the pattern includes the combination of the condi-
tions “weekday,” “afternoon,” “summer,” “C9,” and “L6 to C9.” TESLA-1004
(Kudo-325), [0096]-[0097], [0102].

132. Kudo-325 also describes that “information on a driver” (sensor data
samples stored in memory) can be “[k]ey information serving as a condition for re-
trieval” (detect a pattern), e.g., in addition to position and time/date information.
TESLA-1004 (Kudo-325), [0094]; see [0088] (“not only the information relating to
time and date but also information relating to a key serving as a condition for re-
trieval to be determined by the condition section 107, such as information on
weather, a driver, or a fellow passenger”), [0014] (“the kind of key [for retrieval of
conditions] includes time, date, weather, a fellow passenger, and the like”). Based
on this described role of driver information, a POSITA would have understood that
one or more conditions are determined (detect a pattern) that correspond to driver

identity information stored in the history accumulation database (analyzing sensor

data samples stored in memory). See TESLA-1004 (Kudo-325), [0079], [0093],
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[0096], block bl of FIG. 5. Indeed, Kudo-325 provides specific examples of con-
ditions that can be determined based on driver identity information: “user of Sa-
tos,” “person at age of exceeding 25,” and “father.” TESLA-1004 (Kudo-325),
[0014]. As for conditions related to position and time/date, which I discussed
above, the determined conditions related to driver identity are used in predicting
the vehicle’s destination. See TESLA-1004 (Kudo-325), [0014], [0088], [0094],
[0140].

133. A POSITA would have understood that the analysis of Kudo-325’s
trip information to determine the conditions is performed by a processor. Specifi-
cally, Kudo-325 describes that its approach to destination prediction (which in-
volves “an information acquisition system” that, among other functions, analyzes
stored trip information to determine conditions; see TESLA-1004 (Kudo-325),
[0077]) is implemented by a computer: “the present invention is a program for al-
lowing a computer ... to execute an information acquisition method according to
the present invention.” TESLA-1004 (Kudo-325), [0019]; see [0074]-[0075] (*a
program for allowing a computer that at least one of information equipment and a
server includes to execute the information acquisition method of the first aspect”),
claim 24. It was well-known that computers contained processors, and moreover
that analysis of data to detect patterns was a standard function of processors. See

TESLA-1014 (Giras), [0012] (describing a vehicle navigator system including “a
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pattern recognition analyzer”), TESLA-1015 (Tkachenko), [0089] (describing a
“processor unit 411 [that] uses known pattern recognition algorithms to recognize
and identify roads” in the context of methods for determining traffic information).
Thus, in light of the conventional nature of processors, a POSITA would have rec-
ognized that Kudo-325’s computer implementing its “information acquisition
method” corresponds to a processor implementing this information acquisition
method, including analyzing stored trip information to determine conditions(analy-
sis of sensor data samples to detect a pattern).

[1c-2] (ii) predict a destination of a driver in response to

(a) said pattern and (b) historical data associated with
operation of said vehicle,

134. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1c-2], as I discuss in the following paragraphs.

Kudo-325"s travel history corresponds to ‘“historical data’

135. In the combination, a history accumulation database stores “a travel
route obtained from a history of the position information of the automobile as a
travel history.” TESLA-1004 (Kudo-325), [0078]. The travel history stored in the
history accumulation database corresponds to historical data associated with oper-
ation of the vehicle, e.g., in that these data characterize past spatial and temporal
positions of the vehicle (e.g., node IDs and time/date information for previous trips

of the vehicle). For instance, the data in the history accumulation database include
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“pairs of node numbers and times of passage therethrough are stored chronologi-
cally.” TESLA-1004 (Kudo-325), [0087]; see [0087] (“The node series may be ac-
cumulated on per segment basis according to a starting point and a destination ...
or may be accumulated in a segment unit of ‘segment from departure from home to
going back home’”), [0087] (“Accumulation of a travel history by segment from
travel start to travel end enables prediction of a travel destination based on detailed
route information”), [0096] (“A field for storing information relating to the current
travel is present in the history accumulation DB 104 in addition to a field for stor-
ing the past history information™), [0013], [0017], [0051], [0072], [0091]-[0092],
FIG. 3. Kudo-325 also describes that “not only the information relating to time
and date but also “information on weather, a driver, or a fellow passenger may be
stored” in the history accumulation database. TESLA-1004 (Kudo-325), [0088];
see [0014], [0052]. This weather, driver, or passenger information also corre-
sponds to historical data associated with operation of the vehicle, e.g., in that it
characterizes the weather, driver, and/or passenger during past trips of the vehicle.
136. Also in the combination, Kudo-325 describes generating transition
state information “utilizing ... the nodes accumulated in the history accumulation
DB,” e.g., utilizing the historical data. TESLA-1004 (Kudo-325), [0109]; see
[0053] (“a step of generating transition state information indicating past position

transition of the mobile body from the travel history”), [0073], [0091]-[0092],
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[0223]. For instance, if a given node’s frequency of appearance in the history ac-
cumulation database “exceeds [a] threshold value,” transition state information is
generated for that node “by utilizing the data in the history accumulation DB.”
TESLA-1004 (Kudo-325), [0091]; see [0109], element a4-a5 of FIG. 4. That is,
the transition state information is based on, and is representative of, the historical
data. More specifically, because the transition state data was generated from and
thus contains some or all of the data in the history accumulation DB (see TESLA -
1004 (Kudo-325), [0053], [0073], [0091]-[0093], [0109]), the transition state infor-
mation itself alternatively or additional corresponds to the historical data.

137. An example of this “transition state information” is illustrated in FIG.
5, which I have reproduced and annotated below. As shown, the transition state in-
formation includes “nodes (starting points) ... from which a travel starts ...; histo-
ries of past node transition from the respective nodes as base points ...; and nodes
(destinations) ... located at the lowermost level of the respective branches,” indi-
cating historical position information of the vehicle. TESLA-1004 (Kudo-325),
[0093]. Information about these nodes (e.g., node IDs and sequences of node tran-
sitions) corresponds to historical data associated with operation of the vehicle at
least because this information reflects the position of the vehicle during past trips.
See [0051] (“accumulating, as a travel history, a travel route obtained from a his-

tory of position information of the mobile body”), [0053] (“a step of generating
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transition state information indicating past position transition of the mobile body
from the travel history™), [0072]-[0073]. The transition state information also in-
cludes “‘state information” such as time/date at which “the automobile departs
from, passes through or arrives at the node” as well as “frequencies of departure
from, passing through and arrival at the node,” indicating time/date information for
past trips of the vehicle. TESLA-1004 (Kudo-325), [0093]. The time, date, and
frequency information for the nodes also corresponds to historical data associated
with operation of the vehicle at least because it characterizes past operation of the
vehicle, e.g., when and how often, in the past, the vehicle was located at certain
nodes. In addition, the transition state information includes “information on a
driver,” which also corresponds to historical data associated with the operation of
the vehicle at least because it indicates the driver operating the vehicle during past
trips of the vehicle. TESLA-1004 (Kudo-325), [0094]. Notably, this information
(e.g., information on vehicle position, time/date, frequency, and driver; historical
data associated with the operation of the vehicle) is also present in the data stored
in the history accumulation database at least because the transition state data was
generated from and thus contains some or all of the data in the history accumula-

tion DB.
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Kudo-325/Kudo-066 render obvious predicting a destination based on the pattern
and the historical data

138. Generally, the combination “information acquisition system” “pre-
dict[s] one or more travel destinations or routes where the mobile body will ad-
vance” (predict a destination.” TESLA-1004 (Kudo-325), [0013]; see [0051]
(“predict one or more travel destinations or travel routes where the mobile body

will advance”), [0017] (“a prediction section that performs retrieval on the travel
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history under the condition for retrieval and predicts one or more travel destina-
tions for which the mobile body will advance based on the retrieval result”), [0018]
(“a travel destination or a travel route where the mobile body will advance is pre-
dicted based on the result of the retrieval under the condition for retrieval™), [0056]
(“‘each prediction probability of one or more travel destinations where the mobile
body might advance is obtained, and prediction is performed based on each ob-
tained prediction probability™), [0061], [0072]. As discussed in the following para-
graphs, in the combination, Kudo-325 describes that the system predicts a destina-
tion for a driver is in response to (a) conditions for the current trip (the pattern);
see [1c-1]) and (b) transition state information (which itself corresponds to histori-
cal data; alternatively or additionally which is based on the data stored in the his-
tory accumulation database, which corresponds to historical data).

139. In the combination, Kudo-325 describes that upon retrieval of the con-
ditions for the current trip (the pattern), “the condition determination section 107
selects various combinations of conditions (e.g., “weekday and C9,” “weekday and
C9 and afternoon,” “weekday and ‘L6 to C9’ and summer”). TESLA-1004 (Kudo-
325), [0097], [0102]; see element b1 of FIG. 6, [0013]-[0014], [0017]-[0018],
[0051]-[0052], [0072]. For each combination of conditions, a starting node (e.g.,

the node “C9”) “is retrieved from the transition state information” (zhe historical
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data), and ““a probability of transition” from the starting node, through any inter-
vening nodes, and to a “transition candidate node” “located at the lowermost level”
of the transition state information tree structure (e.g., a potential destination node)
is calculated. 1d., [0097]; see [0013] (“a second step of determining, as a condition
for retrieval, a kind and a category of a key at retrieval from the travel history; and
a third step of performing retrieval on the travel history under the condition for re-
trieval”), [0014], [0053], [0073], elements b2-b6 of FIG. 6. Specifically, the prob-
ability for a given destination node is calculated using “a frequency of appearance”
of the starting node in the transition state information (historical data) under the
particular combination of conditions (pattern) and “a frequency that a transition
candidate node” (e.g., the given destination node) satisfies that combination of
conditions. Id., [0098]-[0099]. This process is repeated to determine probabilities
for multiple possible destination nodes. See TESLA-1004, [0102]. That is, Kudo-
325 describes that probabilities for destination nodes are calculated using (a) the
conditions for the current trip (in response to the pattern) and (b) the transition
state information (in response to the historical data).

140. Kudo-325 also describes that “the prediction section 108 [purple in
FIG. 1, reproduced and annotated below] predicts a travel destination where the
automobile will advance,” e.g., predicts a destination. TESLA-1004 (Kudo-325),

[0104]; see [0013] (“predicting one or more travel destinations or routes where the
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mobile body will advance”), [0017]-[0018], [0051], [0056], [0061], [0072]-[0073],
block a7 of FIG. 4. Specifically, “a future transition destination node is deter-
mined by referencing the transition state information generated from the travel his-
tory.” Id., [0104]. The selection of this predicted destination node “can be exe-
cuted by various methods,” including, among others, “selecting the node having

29 ¢¢

the highest prediction probability,” “a range is provided to each node according to
the value of the prediction probability [sic] and a node having a range to which a
random number value belongs is selected,” “selecting all nodes having probability
values exceeding a predetermined value,” and “selecting a given number of nodes
in order from the node having the highest probability value.” Id. This process is
repeated for multiple potential destination nodes. See TESLA-1004 (Neiss),
[0102].

141. 1In each of these approaches, the selection of the predicted destination
node (predicting a destination) is based on the calculated probability values for the
possible destination nodes, which, as discussed in the preceding paragraph, uses (a)

the conditions for the current trip (in response to the pattern) and (b) the transition

state information (in response to the historical data).®

8 As I indicated above for element [1¢-1], in an alternative mapping, the set of sen-

sor data samples used for identification of conditions corresponds to the detection
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142. More specifically, Kudo-325 describes that the prediction of a destina-

tion for a current trip is specific to the driver for the current trip (predict a destina-

tion of the driver). For instance, Kudo-325 describes that “history accumulation

of the pattern. Consistent with that mapping, an alternative mapping for element

[1c-2] is that the identification of the conditions based on that set of sensor data

samples (the pattern), and the resulting prediction of a destination, together corre-

spond to the claimed prediction of a destination as recited in [1c-2]. I discuss this

further for claim [5].
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data for each user” (e.g., each driver) is accumulated and used to “enable[] appro-

priate prediction according to a user ... even in the case where a plurality of users

use the same car navigation system.” TESLA-1004 (Kudo-325), [0140]; see
[0014] (“the kind of a key includes ... a driver”), [0088], [0094].

143. A POSITA would have understood that Kudo-325’s destination pre-
diction (predict a destination of the driver) is performed by a processor, e.g.,
given Kudo-325’s disclosure that its approach is implemented by computer (see
TESLA-1004 (Kudo-325), [0019], [0074]-[0075], claim 24), given that it was
well-known that computers contained processors, and given that making predic-
tions based on data was a standard function of processors. See discussion in [1c-
1].

[1c-3] wherein (i) at least one of said sensor data sam-
ples is driver-related and

144. 1t is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1c-3], as [ discuss in the following paragraphs.

145. In the combination, vehicle position information such as node IDs
(sensor data samples; see my discussion of element [1a]) is driver-related. For in-
stance, vehicle position information, which specifies “the current position of an au-
tomobile as a mobile body on which the car navigation system is boarded,” is

driver-related at least because it specifies a spatial position of the driver. TESLA-

1004 (Kudo-325), [0077]; see [0090] (“If the node judgment section 102 judges the
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current position to be a node, an ID number indicating the node is accumulated in

the history accumulation DB”), FIG. 3 (reproduced and annotated below).

“driver-related” FIG.3
“sensor data samples”
' 4
- (a) (b)
node | | node . node i
number, \ oA number tme number e
L6  18:05 a.m. on July 31 L128 |12:25 p.m. on July 31 Le 8.05 a.m. on July 31
C8 [8:06 am.onJuly 31 | | C140 {12:29 p.m. on July 31 Ccs | 8:06 a.m. on July 31
ciz  |8.08 July 31 c2o0 | 8:08 a.m. on July 31
U am. on July Ci25 |12:36 p.m.. on July 31 112 18:10 a.m. on July 31
o2 8:09 am. on July 31 L12 1:40 p.m. on July 31
C34 [8:11 am. on July 31 c34 |1:50 p.m. on July 31
LE8 |1:33 p.m. on July 31

L128 |8:53 a.m. on July 31 L6 9:20 p.m. on July 31

146. Time/date information, such as a time and date at which the vehicle
passed a node (sensor data samples; see my discussion of element [1a]) is another
example of driver-related data samples at least because it specifies a temporal po-
sition of the driver. See TESLA-1004 (Kudo-325), [0087] (‘“pairs of the node

numbers and times of passage therethrough are stored chronologically”), FIG. 3

(above).

147. Driver identity information (sensor data samples; see my discussion
of element [1a]) is yet another example of driver-related data samples at least be-

cause it specifies an identity of the driver. See TESLA-1004 (Kudo-325), [0140]
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(“means for acquiring information for specifying a user such as a driver and a fel-
low passenger may be provided ... Various methods are considered as the method
of acquiring information for specifying a user. For example, direct input by a user
..., judgment from a car key that stores information for specifying a driver, and
person judgment by an on-board camera”).

[1c-4] (ii) at least one of said sensor data samples com-
prises telemetry data; and

148. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1c-4], as [ discuss in the following paragraphs.

149. In the Kudo-325/Kudo-066 combination, vehicle position information
such as node ID (sensor data samples; see my discussion of element [1a]) corre-
sponds to telemetry data. Specifically, in the combination, “the current position of
the car navigation system is detected” by a “position detection section 101” (red in
the composite figure below) of a car navigation system, as described by Kudo-325.
TESLA-1004 (Kudo-325), [0090]. When the map database is implemented at a
server (pink) based on the teachings of Kudo-066, the detected position infor-
mation (e.g., latitude/longitude coordinates) are provided to the server, which ac-
cesses the server-based map database (green) to determine whether the current po-
sition is a node. See TESLA-1005 (Kudo-066), [0068]; TESLA-1004 (Kudo-325),
[0077], [0090], [0141] (“the node information may be stored on a network™). If so,

the server “notifies the car navigation system 1 of the associated node ID number”
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(sensor data samples) corresponding to the current position. TESLA-1005 (Kudo-
066), [0068]. That is, the node ID number is stored in a database remote from the
car navigation where the position coordinates are measured, and is wirelessly com-
municated from the server to the car navigation system. Thus, the node IDs (sen-
sor data samples) provided from the server to the car navigation system corre-
spond to telemetry data at least because they represent measurement data (e.g.,
measured data indicative of current vehicle location) communicated over a dis-

tance (e.g., between the server and the vehicle).
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150. Alternatively or additionally, in the combination, “position infor-
mation (latitude and longitude) on [sic] the user’s vehicle” is detected “by using ...
a GPS,” based on Kudo-066. TESLA-1005 (Kudo-066), [0071]; see Abstract,
[0063]. As illustrated in the composite figure below, the latitude/longitude coordi-
nates determined by GPS correspond to telemetry data at least because they repre-

sent measurement data (e.g., measurement data indicative of vehicle location) com-
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municated over a distance (e.g., between the vehicle and the GPS satellite). More-
over, the detected position information (e.g., latitude/longitude coordinates deter-
mined by GPS) are provided to the map database, which returns the node ID corre-
sponding to those coordinates. As such, in cases where the map database is imple-
mented at the server, the latitude/longitude coordinates also correspond to teleme-
try data because they represent measured data communicated over a distance (e.g.,
between the vehicle and the server). See TESLA-1005 (Kudo-066), [0068];
TESLA-1004 (Kudo-325), [0090]; see also my discussion above for element [1a].
Notably, claim 2 indicates that GPS-determined coordinates can constitute teleme-
try data: “wherein said telemetry data comprises map coordinates determined in re-
sponse to a GPS signal.” The node ID corresponding to a set of GPS-determined
coordinates thus also corresponds to telemetry data because the node ID uniquely
corresponds to and represents those GPS-determined coordinates, which them-

selves correspond to telemetry data.
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[1d-1] wherein the historical data comprises: data, re-
garding multiple route segments, gathered from the
driver’s operation of the vehicle on the multiple route
segments during multiple trips;

151. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-

ders obvious claim element [1d-1], as I discuss in the following paragraphs.
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152. In the combination, Kudo-325’s transition state information, e.g., il-
lustrated in FIG. 5, which I have again reproduced and annotated below, corre-
sponds to historical data, as 1 discussed above for element [1c-2]. Alternatively or
additionally, the transition state information contains some or all of the same data
that 1s stored in the history accumulation database, which also corresponds to his-
torical data.

153. Kudo-325’s transition state information includes “nodes (starting

99 ¢¢

points) of a landmark or an area from which a travel starts,” “arranged at the up-
permost level” of the diagram. TESLA-1004 (Kudo-325), [0093]. Node L6 is an

example of a starting point node. The transition state information also includes

“histories of past node transition from the respective nodes as base points, which

indicate histories of travels among intersections.” TESLA-1004 (Kudo-325),
[0093]; see [0087] (“The node series may be accumulated on per segment basis ac-
cording to a starting point and a destination’), [0057] (“the travel history is accu-
mulated in a form of inter-node transition”). Nodes C9 and C18 are examples of
these transition nodes. Additionally, the transition state information includes
“nodes (destinations) such as a landmark, an area, and the like where the travel
ends,” “located at the lowermost level of the respective branches.” TESLA-1004
(Kudo-325), [0093]. Nodes L24, L2, and A30 are examples of destination nodes.

Each connection between a pair of nodes represents a route segment, e.g., in that
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the connection represents a portion (e.g., segment) of a route that extends from a
starting node to a destination node. Thus, the connections between nodes in Kudo-
325’s transition state information (e.g., connections (outlined in green) between
nodes L6 and C9, nodes C9 and C18, nodes C18 and L2, and nodes C18 and A30,

among others) correspond to multiple route segments.

FIG.5
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Excerpt from Kudo-325, FIG. 5 (annotated)
154. The transition state information includes data regarding the multiple
route segments. For instance, the node IDs for the nodes at the start and end of

each route segment are an example of such data. See TESLA-1004 (Kudo-325),
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[0093], FIG. 5. Moreover, Kudo-325 describes that “the dates and times™ as well
as “information on a driver and a fellow passenger” are “recorded in all the nodes”
of the transition state information. TESLA-1004 (Kudo-325), [0094]. Date/time
and driver information for the nodes at the start and end of each route segment are
another example of data regarding the route segments. Additionally, “the number
of pieces of the accompanying state information offers to respective frequencies of
departure from, passing through and arrival at” each node. TESLA-1004 (Kudo-
325),[0093]. This frequency information—e.g., the frequency with which the ve-
hicle was located at the start and end node of each route segment—is another ex-
ample of data regarding the route segments.

155. The transition state information represents multiple trips from a start-
ing point to a destination. Each trip is composed of one or more route segments
extending between a starting node “arranged at the uppermost level” of the FIG. 5
diagram (e.g., node L6) and a destination node “located at the lowermost level of
the respective branches” (e.g., nodes L24, L2, and A30). TESLA-1004 (Kudo-
325), [0093]. For instance, one trip represented by the transition state information,
from L6 to L24, involves operation of the vehicle on the route segments L6 to C9
and C9 to L24. Another trip, from L6 to L2, involves operation of the vehicle on

the route segments L6 to C9, C9 to C18, and C18 to L2. Thus, the data regarding
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the route segments corresponds to (e.g., was gathered from) operation of the vehi-
cle on the multiple route segments during multiple trips.

156. Alternatively or additionally, in the combination, Kudo-325 describes
that the transition state information includes data from multiple trips on at least
some of the route segments (e.g., was gathered from) operation of the vehicle on
the multiple route segments during multiple trips. For instance, the state infor-
mation (highlighted in pink in Kudo-325’s FIG. 5 above) indicates that the vehicle
was located at node L6 on June 3 at 14:15 and at node C9 on June 3 at 14:18. This
is one trip on the route segment between nodes L6 and C9. A second trip on that
same route segment occurred on July 28 (at node L6 at 13:41 and at node C9 at
13:46). Similarly, the transition state information indicates multiple trips on the
route segment between nodes L6 and C8 (e.g., at least trips on June 4, June 6, and
July 31). Thus, the transition state information (historical data) illustrated in FIG.
5 includes data gathered from operation of the vehicle on multiple route seg-
ments (e.g., at least L6-C9 and L6-C8) during multiple trips.

157. Indeed, that the transition state information includes data gathered
from operation of the vehicle on multiple route segments during multiple trips is
further supported by Kudo-325’s description of the generation of the transition
state information. Kudo-325 describes that a node is added to the transition state

information when the node’s “appearance time exceeds the threshold value,” e.g.,
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when the number of times the node appears “in the history accumulation DB” ex-
ceeds “a threshold value of the number of times of appearance for selecting a node
for composing transition state information.” TESLA-1004 (Kudo-325), [0091]-
[0092]; see [0109] (“the transition state information may be generated utilizing all
the nodes accumulated in the history accumulation DB 104”), elements a4-a5 of
FIG. 4. The threshold value is determined “according to the amount of data accu-
mulated in the history accumulation DB 104,” “by obtaining distribution of appear-
ance times of all nodes,” or “by obtaining an average of the appearance times of all
the nodes and multiplying it by a given constant.” TESLA-1004 (Kudo-325),
[0091]. A POSITA would have understood that when the threshold is greater than
one, a node 1s added to the transition state information only once the vehicle has
been located at that node multiple times—e.g., when the vehicle has transited that
node during multiple trips.

158. Finally, a POSITA would have understood that the data regarding
route segments in the transition state information (the historical data) was gath-
ered from the driver’s operation of the vehicle. As I discussed above for element
[1c-2], the historical data includes “information on ... a driver,” thus reflecting the
driver’s operation of the vehicle. TESLA-1004 (Kudo-325), [0088]; see [0014],

[0104].
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[1d-2] data, regarding multiple sequences of route seg-
ments, gathered from the driver’s operation of the vehi-
cle on the multiple sequences of route segments during
the multiple trips; and

159. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1d-2], as I discuss in the following paragraphs.

160. As illustrated in FIG. 5, reproduced and annotated below, the se-
quences of segments that constitute trips from starting nodes “arranged at the up-
permost level” of Kudo-325’s FIG. 5 diagram to destination nodes “located at the
lowermost level of the respective branches” correspond to sequences of route seg-
ments. TESLA-1004 (Kudo-325), [0093]; see [0087] (“The node series may be
accumulated on per segment basis according to a starting point and a destination”).
For instance, a trip from node L6 to node L.24 includes a sequence of two route
segments (outlined in red): L6 to C9 and C9 to L24. Another trip, from L6 to L2,
includes a sequence of three route segments (outlined in purple): L6 to C9, C9 to
C18, and C18 to L2. Alternatively or additionally, sequences of route segments
that do not extend from uppermost-level to lowermost-level nodes (e.g., the se-
quence of segments L6 to C9 and C9 to C18) correspond to sequences of route

segments.
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161. The transition state information includes data regarding the multiple

route segments. For instance, the node IDs for the nodes at the start and end of

each route segment of each sequence of route segments are an example of such

data. See TESLA-1004 (Kudo-325), [0093], FIG. 5. Moreover, Kudo-325 de-

scribes that “the dates and times” as well as “information on a driver and a fellow

passenger” are “recorded in all the nodes” of the transition state information.

TESLA-1004 (Kudo-325), [0094]. Date/time and driver information for the nodes
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at the start and end of each segment of each sequence of route segments are an-
other example of data regarding the route segments. Additionally, “the number of
pieces of the accompanying state information offers to respective frequencies of
departure from, passing through and arrival at” each node. TESLA-1004 (Kudo-
325), [0093]. This frequency information—e.g., the frequency with which the ve-
hicle was located at the start and end node of each route segment of each se-
quence—is another example of data regarding the sequences of route segments.

162. The transition state information (historical data) represents multiple
trips from a starting point to a destination. At least some of these trips are com-
posed of sequences of multiple route segments. For instance, one trip represented
by the transition state information, from L6 to L24, involves operation of the vehi-
cle on a sequence of two route segments: L6 to C9 and C9 to L24. Another trip,
from L6 to L2, involves operation of the vehicle on a sequence of three route seg-
ments: L6 to C9, C9 to C18, and C18 to L2. Thus, the data regarding the route
segments corresponds to (e.g., was gathered from) operation of the vehicle on the
multiple sequences of route segments during multiple trips.

163. Alternatively or additionally, in the combination, the transition state
information includes data from (e.g., was gathered from) operation of the vehicle
on multiple sequences of route segments during multiple trips. For instance, a

POSITA would have understood that the transition state information represents
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data from multiple trips on at least some of the sequences of route segments. As I
discussed above for element [1d-1], the transition state information of FIG. 5 indi-
cates multiple trips on the route segment between nodes L6 and C9. A POSITA
would have recognized that at least some of those trips on the L6-C9 route segment
continue on to the C9-L24 segment, while other of those L6-C9 trips continue on
to the C9-C18 segment. With this continued transit of the vehicle, the transition
state information represents (e.g., was gathered from) multiple trips on the L6-C9
and C9-L.24 sequence of route segments, and also multiple trips on the L6-C9 and
C9-C18 sequence of route segments.

164. Moreover, that the transition state information includes data gathered
from operation of the vehicle on multiple sequences of route segments during
multiple trips is further supported by Kudo-325’s description of generating transi-
tion state information based on a node appearing in the history accumulation data-
base more than a threshold number of times, as I discussed above for element [1d-
1]. See TESLA-1004 (Kudo-325), [0091]-[0092], [0109].

165. Finally, a POSITA would have understood that the data regarding se-
quences of route segments in the transition state information (¢he historical data)

was gathered from the driver’s operation of the vehicle. As I discussed above for
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element [1c-2], the historical data includes “information on ... a driver,” thus re-
flecting the drivers operation of the vehicle. TESLA-1004 (Kudo-325), [0088]; see
[0014], [0104].
[1d-3] data, regarding multiple travel destinations,
gathered from the driver’s operation of the vehicle to

the multiple travel destinations during the multiple
trips.

166. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [1d-3], as I discuss in the following paragraphs.

167. As illustrated in FIG. 5, reproduced and annotated below, the destina-
tion nodes of Kudo-325’s transition state information, which are “located at the
lowermost level of the respective branches™ (e.g., nodes L.24, L2, and A30, high-
lighted in orange), correspond to multiple travel destinations. TESLA-1004
(Kudo-325), [0093]; see [0087] (“The node series may be accumulated on per seg-

ment basis according to a starting point and a destination”).
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Excerpt from Kudo-325, FIG. 5 (annotated)

168. The transition state information includes data regarding the multiple
travel destinations. For instance, the node IDs for the destination nodes are an ex-
ample of such data. See TESLA-1004 (Kudo-325), [0093], FIG. 5. Moreover,
Kudo-325 describes that “the dates and times” as well as “information on a driver
and a fellow passenger” are “recorded in all the nodes” of the transition state infor-
mation. TESLA-1004 (Kudo-325), [0094]. Date/time and driver information for

the destination nodes are another example of data regarding the travel destinations.
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Additionally, “the number of pieces of the accompanying state information offers
to respective frequencies of departure from, passing through and arrival at” each
node. TESLA-1004 (Kudo-325), [0093]. This frequency information for the desti-
nation nodes is another example of data regarding the travel destinations.

169. The transition state information (historical data) represents multiple
trips to the destinations. For instance, one trip represented by the transition state
information is a trip from node L6 to node .24, and another trip is from node L6 to
node L2. Thus, the data regarding the route segments corresponds to (e.g., was
gathered from) operation of the vehicle to the multiple destinations during multi-
ple trips.

170. Alternatively or additionally, in the combination, the transition state
information includes data from (e.g., was gathered from) operation of the vehicle
to the multiple destinations during multiple trips. As 1 discussed above for ele-
ment [1d-1], the transition state information of FIG. 5 indicates multiple trips on
the route segment between nodes L6 and C9. A POSITA would have recognized
that at least some of those trips on the L6-C9 route segment continue on through
the C9-L24 segment, ending at L24 as a destination, while other of those L6-C9
trips continue on to the C9-C18 segment and then end at the L2 or A30 destination.

Moreover, that the transition state information includes data gathered from opera-
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tion of the vehicle to the multiple destinations during multiple trips is further sup-
ported by Kudo-325’s description of generating transition state information based
on a node appearing in the history accumulation database more than a threshold
number of times, as I discussed above for element [1d-1]. See TESLA-1004
(Kudo-325), [0091]-[0092], [0109].

171. Finally, a POSITA would have understood that the data regarding the
destinations in the transition state information (the historical data) was gathered
from the driver’s operation of the vehicle. As I discussed above for element [1c-
2], the historical data includes “information on ... a driver,” thus reflecting the
driver’s operation of the vehicle. TESLA-1004 (Kudo-325), [0088]; see [0014],
[0104].

172. The historical data regarding the multiple route segments, sequences
of route segments, and destinations are used in conjunction with the pattern in pre-
dicting the destination (see my discussion above for element [1c-2]). Specifically,
destination prediction is performed by using the transition state information to cal-
culate a “probability of transition” from a current node to each of multiple possible
destination nodes, i.e., the historical data regarding multiple travel destinations
are used for destination prediction. See TESLA-1004, [0100], [0102]. Moreover,
each pathway between current node and a possible destination node involves at

least one route segment, and in at least some cases involves a sequence of route
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segments (e.g., the one or more segments extending between current and destina-
tion nodes). See id., FIG. 5. Thus, calculation of a “probability of transition” from
a current node to each of multiple possible destination nodes) involves the histori-
cal data regarding multiple route segments and multiple sequences of route seg-
ments.

173. Additionally, the “travel history from departure” (which can be at
least a segment, or sometimes a sequence of segments) can be one of the condi-
tions based on which a predicted destination is identified. See TESLA-1004,
[0096]. Each of multiple “node[s] satistfying the condition [are] retrieved”—e.g.,
nodes sharing the same travel history, meaning nodes having the same segment or
sequence of segments as the current trip—and these retrieved nodes are used for
destination prediction. Id., [0097]; see [0098]-[0104]. That is, historical data re-
garding multiple route segments and sequences of route segments are used to re-
trieve nodes for destination prediction.

[2] The device according to claim 1, wherein said telem-

etry data comprises map coordinates determined in re-
sponse to a GPS signal.

174. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [2]. In the Kudo-325/Kudo-066 combination, “position infor-
mation (latitude and longitude) on [sic] the user’s vehicle” is detected “by using ...

a GPS,” based on Kudo-325’s general description of detecting vehicle position and
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Kudo-066’s specific description of using GPS to that end. TESLA-1005 (Kudo-
066), [0071]; see Abstract, [0063]. The latitude/longitude coordinates of the vehi-
cle’s position are map coordinates, and they are determined by GPS; thus, the lati-
tude/longitude coordinates correspond to map coordinates determined in response
to a GPS signal. Additionally, these GPS-determined coordinates correspond to
telemetry data as 1 discussed above for element [1c-4], as does the node ID that
uniquely corresponds to and represents the GPS-determined latitude/longitude co-
ordinates.

[3] The device according to claim 1, wherein said telem-

etry data comprises map coordinates determined by a
map service.

175. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [3]. In the Kudo-325/Kudo-066 combination, the node ID pro-
vided from the server to the car navigation system corresponds to telemetry data,
as I discussed above for element [1c-4]. See TESLA-1005 (Kudo-066), [0068];
TESLA-1004 (Kudo-325), [0077], [0090], [0141]. As I also discussed above for
element [1a], the node ID (telemetry data) for the current vehicle position is deter-
mined based on a mapping between node ID and “position information (latitude
and longitude),” where that mapping is stored in the map information database,.
See TESLA-1004 (Kudo-325), [0081]-[0082], [0084], [0090], FIG. 2; TESLA-

1005 (Kudo-066), [0071]; see Abstract, [0063].
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176. The node ID (telemetry data) corresponds to map coordinates at least
because it uniquely corresponds to and represents the latitude/longitude coordi-
nates (map coordinates) of the vehicle position. See my discussion above for ele-
ment [1c-4].

177. The map information database (which is implemented at the server
based on the teachings of Kudo-066, as I also discussed above for element [1c-4]
(see TESLA-1005 (Kudo-066), [0068])) corresponds to @ map service. For in-
stance, this is the case because the map information database provides a service
that translates one representation of map information (latitude/longitude coordi-
nates) into a different representation of that same map information (node ID).
Thus, the node ID (which corresponds to telemetry data) is determined by a map
service, e.g., by the map information database.

[4] The device according to claim 1, wherein said desti-

nation of said driver is predicted based on statistical
destination logic.

178. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [4], as I discuss in the following paragraphs.

179. 1 first discuss the phrase “statistical destination logic.” The 002 Pa-
tent, which uses “statistical destination logic” to predict a destination “by generat-

ing a series of statistically weighted (e.g., likely) destinations based on any, all, or
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some inputs.” TESLA-1001 (002 Patent), The 002 Patent describes that predict-
ing a destination based on “statistical destination logic” involves deriving a desti-
nation “by generating a series of statistically weighted (e.g., likely) destinations
based on any, all, or some of these inputs,” where the inputs include information
characterizing the current trip of the vehicle, including information such as “the
weight of the driver, the time of the day, the current location of the vehicle, the di-
rection that the vehicle is facing (or traveling in), the day of the week, and the
speed of the vehicle.” TESLA-1001, 12:5-17. Predicted destinations are then de-
termined based on probabilities determined according to these inputs: “The statisti-
cal destination logic may identify one or more destinations based on information
held in a memory. ... These destinations may be assigned a probability weighting
based on the information inputs. ... The information inputs can be used to assign a
probability to a particular destination.” Id., 12:18-27.

180. The Kudo-325/Kudo-066 combination system determines probabili-
ties for respective potential destination nodes in a way that is similar to the statisti-
cal destination logic approach described by the 002 Patent itself. Generally, and
as I discuss in more detail in the next paragraph, destination prediction in the
Kudo-325/Kudo-066 combination system is based on characteristics of the current

trip, and predicted destination are identified based on probabilities that are deter-
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mined according to those current trip characteristics. Thus, given the overlap be-
tween the approach of the Kudo-325/Kudo-066 combination system and the statis-
tical destination logic approach described in the 002 Patent, it can be seen that like
the *002 Patent, the Kudo-325/Kudo-066 combination system predicts the destina-
tion based on statistical destination logic.

181. Specifically, in the Kudo-325/Kudo-066 combination system, Kudo-
066 describes that “a probability of transition toward” a selected destination node
“is calculated” for each of multiple possible destination nodes based on “the transi-
tion state information,” e.g., based on a collection of data (statistics). TESLA-
1004 (Kudo-325), [0097]; see [0056] (“each prediction probability of one or more
travel destinations where the mobile body might advance is obtained, and predic-
tion is performed based on each obtained prediction probability”), [0054]-[0055],
[0073]. Notably, these transition probabilities take into account factors that char-
acterize the vehicle’s current trip, including factors such as the “current position”

99 ¢¢

of the vehicle, the vehicle’s “travel history from departure,” “the date and time,”
and the driver identity. Id., [0096]; see [0014], [0088], [0097]-[100], [0102].
Based on these calculations, “a future transition destination node i1s determined ...
by various methods, for example, a method of selecting the node having the high-

est prediction probability, a method in which a range is provided to each node ac-

cording to the value of the prediction provability and a node having a range to
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which a random number value belongs is selected, a method of selecting all nodes
having probability values exceeding a predetermined value, and a method of se-
lecting a given number of nodes in order from the node having the highest proba-
bility value.” TESLA-1004 (Kudo-325), [0104]. This probabilistic identification
of destinations based on information characterizing the vehicle’s current trip is an
approach to destination prediction that can be considered statistical destination
logic.

[S] The device according to claim 1, wherein said pro-

cessor is further configured to determine that a particu-

lar driver is operating said vehicle based on said pattern
detected.

182. As I discussed above for elements [1a]-1b], in the Kudo-325/Kudo-
066 combination system, position, time/date, and/or driver identity information
correspond to sensor data samples, and these sensor data sample are received and
stored in memory. I also indicated above in elements [1c-1] and [1c-2] that there is
an alternative mapping to the claimed pattern that is relevant for my analysis of
claim 5. Here, before addressing claim 5, I describe, in the context of the 002 Pa-
tent, the support for this alternative mapping.

Analysis of the ‘002 Patent’s support for a “pattern’’

183. The process illustrated in FIG. 3B of the *002 Patent (which I have re-
produced below ) is the main disclosure that relates to predicting a vehicle’s desti-

nation based on historical travel data. See TESLA-1001 (002 Patent), 12:65-67
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(“One variation of a procedure for determining the most likely destination is de-
scribed below, and illustrated in FIG. 3B”). However, the 002 Patent does not
specifically identify what corresponds to the pattern recited in the claims. Thus, a
POSITA would have to infer what is meant by the claimed pattern based on the

disclosure in the 002 Patent relating to FIG. 3B.
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184. Two features that could be considered to be a pattern appear to be im-
plicated in the process illustrated in FIG. 3B.
185. The first potential pattern is the set of sensed data inputs, shown in

99 ¢

box 309. This set of sensed data inputs (e.g., “weight of driver,” “weight of car,”
“time of day,” etc.) is detected by analyzing stored sensor data and is used to ac-
cess the historical database in order to predict the destination. See TESLA-1001
(’002 Patent), #cites. The second potential pattern is the list of predicted intersec-
tions contemplated in the loop involving step 315. See id. #cites.

186. Of these two potential patterns, the first appears more consistent with
the language of the claims, which require “predict[ing] a destination of a driver in
response to (a) said pattern and (b) historical data.” This is because predicting the
destination, as set out in the FIG. 3B process, involves using the detected set of
sensed data inputs as a key to access an historical database—e.g., generally con-
sistent with language of the claims. See TESLA-1001 (°002 Patent), #cites. The
second potential pattern (the list of predicted intersections) is less consistent with
claim language. This is because this list of predicted intersections appears to be
more similar to a predicted destination than to a pattern that is first detected by
analysis of stored sensor data samples, and then used to predict a destination.

Moreover, this list of predicted intersections is itself already the product of histori-

cal information, and because of this, it does not appear to be well-suited to the

120



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

claim requirement that both the pattern and historical information be used to pre-
dict a destination.

187. The identification of the set of sensed data inputs as corresponding the
claimed pattern is bolstered by the language of claim 5, which relates to driver
identification. The *002 Patent describes identifying a driver based on the driver’s
weight (which is one of the set of sensed data inputs), but not based on the list of
predicted intersections. See TESLA-1001 (°002 Patent), #cites. Thus, in order for
claim 5, which states that a driver is determined based on the detected pattern, the
driver weight would have to be part of, or otherwise derived from, the pattern.

This 1s the case when the pattern is the set of sensed data inputs: the driver weight
is one of these data inputs, and therefore determining the driver based on this set of
sensed data inputs corresponds to the claim 5 language determinefing] that a par-
ticular driver is operating said vehicle based on said pattern detected. But this
would not be the case if the pattern were the list of predicted intersections: the *002
Patent does not describe determining the driver based on this list.

188. I thus conclude that the 002 Patent supports the alternative mapping
of a set of sensed data samples as corresponding to a pattern. As I discuss in the

following paragraphs, the Kudo-325/Kudo-066 combination contemplates a pro-
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cess for determining driver identity that is generally similar to that of the 002 Pa-
tent: image data, which is part of a set of sensed data samples (a pattern) is used to
determine driver identity, and is also used for predicting the destination.

Mapping of the Kudo-325/Kudo-066 combination to claim 5

189. In the Kudo-325/Kudo-066 combination, driver identity information
includes “information for specifying a user such as a driver,” e.g., an image of a
driver captured by an “on-board camera.” TESLA-1004, [0140]; see [0014],
[0088]. This image corresponds to a sensor data sample, as 1 discussed for ele-
ment [1a]. I also note that the image corresponds to a sensor data sample because a
POSITA would have understood this image to be stored in memory (sensor data
samples stored in memory, as recited in element [1b]), e.g., to enable later “person
judgment” (facial recognition) to be performed. TESLA-1004, [0140].

190. As I discussed above, the set of sensor data samples used for deter-
mining conditions for the current trip corresponds to the pattern, and obtaining
these sensor data samples for the process of analysis and destination prediction
corresponds to detecting a pattern.’ In this context, driver identity information in-

cluded in the pattern includes an image of the driver. Based on this image, Kudo-

? This is consistent with the disclosure of the 002 Patent, as discussed by Dr. Mo-

rellas. #expert.
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325 describes that “person judgment” is performed on the image (pattern) to deter-
mine the driver’s identity (determine that a particular driver is operating said ve-
hicle based on said pattern detected.

[6] The device according to claim 1, wherein said telem-
etry data is used to determine route segments.

191. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [6], as I discuss in the following paragraphs.

192. 1In the Kudo-325/Kudo-066 combination system, Kudo-325 describes
that the car navigation system “performs judgment as to whether the current posi-
tion is a node or not by referencing the map information DB.” TESLA-1004
(Kudo-325), [0090]. “If the node judgement section 102 judges the current posi-
tion to be a node, an ID number indicating the node is accumulated in the history
accumulation DB 104.” Id.. As I discussed above for element [1d-1], route seg-
ments extend between nodes. See TESLA-1004 (Kudo-325), [0093], [0094],
[0087], FIG. 5, FIG. 3. Determining whether the current position is a node (which
involves using node IDs (telemetry data), as 1 discuss in the next paragraph, corre-
sponds to determining a route segment. For instance, determining that the current
position is a node indicates that the vehicle is transiting from one segment to an-
other segment, and thus determining that the current position is a node corresponds
to determining at least the segment transited to arrive at that node. In an example,

Kudo-325 describes that “the current position is a node ‘C9’; [and] a travel history
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from departure 1s ‘L6 to C9.”” TESLA-1004 (Kudo-325), [0096]. With reference

to FIG. 5, reproduced and annotated below, in this situation, the determination that

the current position of the vehicle is node C9, in conjunction with the “L6 to C9”

travel history, is a determination that the vehicle has just transited the route seg-

ment extending between L6 and C9 (marked in green in FIG. 5), and thus corre-

sponds to a determination of the L6-to-C9 segment.
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193. Additionally, determining whether the current position is a node (de-

termining a route segment) is performed using telemetry data. As 1 discussed
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above for element [1c-3], the node ID numbers provided from the server to the car
navigation system correspond to telemetry data. That a node ID number corre-
sponds to the current position is an indication that the vehicle’s current position is
a node, and thus corresponds to a determination of the immediately prior route seg-
ment, as discussed in the preceding paragraph. See TESLA-1004 (Kudo-325),
[0090]. Thus, in the Kudo-325/Kudo-066 combination system, Kudo-325 de-
scribes using telemetry data to determine route segments.

[7] The device according to claim 6, wherein said pat-

tern comprises which of said route segments said vehi-
cle has traveled.

194. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [7]. As I discussed above for element [1c-1], the pattern in the
combination corresponds to conditions that characterize aspects of vehicle travel
(e.g., aspects of the current trip), such as location, node/segment history, and
time/date characteristics of the trip, as determined by analyzing the stored sensor
data samples. See TESLA-1004 (Kudo-325), [0013], [0017]-[0018], [0051]-
[0052], [0072], [0079], [0093], [0096]-[0097], [0102], [0115]-[0120]. Among
these characteristics (and thus among the pattern) is “a travel history from depar-
ture,” e.g., “L6 to C9.” TESLA-1004 (Kudo-325), [0096]; see [0102]. This travel
history from departure, which constitutes part of the pattern, corresponds to an

identification of which route segments said vehicle has traveled.
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[8] The device according to claim 1, wherein said device
is further configured to transmit said predicted destina-
tion to a remote database.

195. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [8], as I discuss in the following paragraphs.

The information accumulation means housed at the server corresponds to a remote
database

196. I have included a composite figure below showing elements of the
Kudo-325/Kudo-066 combination system. In the combination, the server (outlined
in pink) houses an “information accumulation means [highlighted in yellow] for
storing information to be transmitted to the car navigation system,” as taught by
Kudo-066. TESLA-1005 (Kudo-066), [0064]. The information accumulation
means stores information such as commercial information related to certain posi-
tions and/or traffic information for certain routes, and information relevant to the
predicted destination can be provided to the driver of the vehicle. See TESLA-
1005 (Kudo-066), [0092]-[0095], [0150]. Notably, this is consistent with the oper-
ation of Kudo-325’s system, which describes presenting “commercial information
relating to the travel destination” to the driver. TESLA-1004 (Kudo-325), [0067]-
[0069]; see [0107], [0139].

197. The information accumulation means (yellow) in the Kudo-325/Kudo-
066 combination system corresponds to a remote database. First, the information

means is remote because it is housed at the server (pink), which is remote from the
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vehicle. Second, the information accumulation means corresponds to a database,

given that a database is a conventional way to store large volumes of data in an

easily accessible manner.
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198. In operation, the “information indicating a predicted travel destination

or travel route is uploaded to a server on the network from the car navigation sys-

tem”, as taught by Kudo-325. TESLA-1004 (Kudo-325), [0107]. That is, the pre-

dicted destination is transmitted from the vehicle’s car navigation system to the
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server (said device is further configured to transmit said predicted destination).
Kudo-325 provides some generic description of what occurs responsive to this
transmission of the predicted destination: “information relating to [the predicted]
destination” “is selected by the server.” Id., [0107]. And Kudo-066 provides more
detail: the server “receives the position information” and “information accumulated
in the information accumulation means 22 is searched so as to find information re-
garding the received position information.” TESLA-1005 (Kudo-066), [0091]; see
[0092]-[0095], [0095], [0150]. This “information selected in the server” is re-
turned to the car navigation system for presentation to the user. TESLA-1004
(Kudo-325), [0107]; see [0062] (“information relating to the predicted travel desti-
nation or the predicted travel route is acquired via a network™), [0013] (“infor-
mation relating to the predicted travel destinations or routes is acquired”), [0015]-
[0017] (“determining information to be presented relating to the travel destina-
tion”), [0106] (“The information-to-be-presented determination section 110 deter-
mines information to be presented to the user by referencing the map information
DB 103, such as information on the name and other materials of the predicted
node, and information relating to the estimate necessary time and the estimated ar-
rival time (step a9). The determined information is presented to the user (a driver
and a fellow passenger)”), [0051], [0063]-[0072]; TESLA-1005 (Kudo-066),

[0094].
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199. In summary, the server-housed information accumulation means is
searched for information relevant to the predicted destination, which was deter-
mined by the car navigation system. In order for the information accumulation
means to perform this search, a POSITA would have recognized that the predicted
destination would be provided to the information accumulation means, e.g., for use
as a search query—that is, the predicted destination would be transmitted to the
server-housed information accumulation means (¢ransmit the predicted destination
to a remote database).

The historical accumulation database housed at the server corresponds to a re-
mote database

200. I have reproduced an alternative composite figure below showing as-
pects of an example of the Kudo-325/Kudo-066 combination system. In this com-
bination system, the history accumulation database (highlighted in blue) is imple-
mented at the server (outlined in pink). This is based on Kudo-325’s teachings that
“a part of the functions that a car navigation system has may be provided in a
server on a network.” TESLA-1004 (Kudo-325), [0075]. And in fact, I note that
Kudo-325 explicitly contemplates that historical data can be stored at the server:
“the history information accumulated in the history DB 104 is uploaded to the
server for allowing the server to perform both prediction of a travel destination and

selection of information based on the prediction result.” TESLA-1004 (Kudo-
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325),[0108]. In this configuration, the server-hosted history accumulation data-
base corresponds to a remote database because it is a database that is remote from

the vehicle-based car navigation system.
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201. “[W]hen the current position is judged as a node” by the node judge-
ment section of the car navigation system, “the node is stored” in the history accu-
mulation database. TESLA-1004 (Kudo-325), [0078]; see [0090]. This is con-
sistent with the functionality of Kudo-325’s history accumulation database, as |
discussed above for limitation [1b]. Here specifically, the node ID is provided to
the server-housed history accumulation database to be stored at the server. See id.,
[0075]. That is, node IDs are provided to and stored in the history accumulation
database as the vehicle proceeds along its route. When the current location of the
vehicle matches the predicted destination of the vehicle—which occurs when the
vehicle reaches the end of its trip, and when that end corresponds to the predicted
destination for the trip), the node ID that is provided to and stored in the server-
housed history accumulation database corresponds to the node ID for the predicted
destination. That is, at the end of the vehicle’s trip, the predicted destination is
transmitted to the remote history accumulation database (transmit said predicted
destination to a remote database).

202. A POSITA would have been motivated to implement the history accu-
mulation database of the Kudo-325/Kudo-066 combination system at the server for

at least the following reasons.
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203. The first reason why a POSITA would have been motivated to pursue
this implementation is because storing historical data remotely at a server (e.g., in-
stead of locally on the vehicle) allows a driver’s unique travel history to be accessi-
ble to multiple vehicles. For instance, this would allow driver-specific destination
prediction to be deployed for a particular driver even if that driver operates multi-
ple different vehicles.

204. The second reason why a POSITA would have been motivated to pur-
sue this implementation is because this is just the application of known techniques
(specifically, housing an historical accumulation database at a server) to an al-
ready-known system (specifically, the Kudo-325/Kudo-066 car navigation system).
And, this combination of features produces predictable results (specifically, a car
navigation system in which the historical data are stored remotely from the vehi-
cle).

205. The third reason why a POSITA would have been motivated to house
the historical accumulation database at the server is because data storage at a server
is one of a finite number of known solutions for data storage—namely, either local
storage at the vehicles themselves or remote storage such as at a server. These two
storage options are predictable, conventional, and well-understood, and thus a
POSITA would have had a reasonable expectation of success in implementing the

database at a server.
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206. There are also several reasons why a POSITA would have expected
success in implementing the historical accumulation database.

207. First, a server-housed historical accumulation database is consistent
with Kudo-325’s statement that “a part of the functions that a car navigation sys-
tem has may be provided in a server on a network.” TESLA-1004 (Kudo-325),
[0075]. A POSITA thus would have expected success given Kudo-325’s direct in-
dication that such an implementation is possible.

208. Second, a POSITA would have expected success in implementing the
historical accumulation database at a server involves only commonly used tech-
niques and devices: a server-based database.

209. Third, a POSITA would have expected success because housing a da-
tabase on a server was conventional and predictable, and presents no unexpected
results.

[9] The device according to claim 8, wherein said re-
mote database is configured to receive a plurality of
said predicted destinations and generate guidance in-

formation based on said plurality of said predicted des-
tinations.

210. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-

ders obvious claim [9], as I discuss in the following paragraphs.
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211. As I discussed above for claim [8], in the Kudo-325/Kudo-066 combi-
nation system, the information accumulation means receives a predicted destina-
tion, i.e., the remote database is configured to receive a predicted destination. In
return, the remote information accumulation means provides information relevant
to the predicted destination, such as “road/traffic information up to the travel desti-
nation,” back to the vehicle for presentation to the driver. TESLA-1004 (Kudo-
325),[0107]; see TESLA-1005 (Kudo-066), [0105] (“information such as traffic
information indicating a traffic jam or information on traffic control by the po-
lice”), [0066]-[0068], [0070],[0150], Abstract.

212. Traffic information is an example of guidance information. For in-
stance, this is the case because traffic information provides guidance to the driver
regarding expected traffic along a predicted route. Indeed, traffic information
along a route may influence the driver’s decision-making and actions, for instance,
the driver may choose to take a different route or drive to a different destination if
the traffic is unexpectedly heavy.

213. Traffic information (guidance information) related to the predicted
destination is retrieved from the database, e.g., in response to a query for that infor-
mation, and is processed such that it can be transmitted back to the car navigation
system for presentation to the driver. These actions correspond to generating the

traffic information (generating guidance information).
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214. A POSITA would understand that the process of receiving traffic in-
formation from the server-based information accumulation means occurs multiple
times according to the process I discussed above. For instance, this traffic infor-
mation retrieval will occur for at least some trips taken by a vehicle. This involves
providing multiple predicted destinations to the information accumulation means,
e.g., at least one predicted destination for each trip (remote database receiving
multiple a plurality of said predicted destinations). This also involves generating
traffic information for each of those predicted destinations (generating guidance
information based on said plurality of said predicted destinations.

215. Alternatively or additionally, in the Kudo-325/Kudo-066 combination
system, Kudo-325 describes that multiple predicted locations can sometimes be de-
termined. See TESLA-1004 (Kudo-325), [0104] (“The node determination can be
executed by various methods, for example, ... a method of selecting all nodes hav-
ing probability values exceeding a predetermined value, and a method of selecting
a given number of nodes in order from the node having the highest probability
value”). Kudo-066 also describes determining multiple predicted destinations. See
TESLA-1005 (Kudo-066), [0149] (“the destinations are ABC Co. Ltd., PQR Clinic
and XYZ Supermarket at frequencies of 70%, 25% and 5%, respectively”). These
multiple predicted destinations are transmitted to the server-housed information ac-

cumulation means for retrieval of traffic/route information, as taught by Kudo-066:
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“the information acquisition means 18 transmits, to the server 2, information on
routes to the respective predicted destinations.” Id., [0149]. That is, the multiple
predicted destinations for a given trip are transmitted to the server-housed database
(the remote database receiving multiple a plurality of said predicted destina-
tions).

216. Continuing with this scenario, based on the teachings of Kudo-066,
“the server 2 searches traffic information accumulated in the information accumu-
lation means 22 to find information concerning the route,” such as traffic infor-
mation to each of the predicted destinations. TESLA-1005 (Kudo-066), [0150];
see [0151]-[0152]. This traffic information is provided to the car navigation sys-
tem, which “calculates estimated travel time required to reach each of the possible
destinations by referring to the received traffic information.” TESLA-1005 (Kudo-
066), [0151]. The retrieval of traffic information for each of the multiple predicted
destinations, and providing that traffic information to the car navigation system,
corresponds to generating guidance information based on said plurality of said
predicted destinations.

217. A POSITA would have been motivated to implement the car naviga-
tion system of the Kudo-325/Kudo-066 combination to provide traffic information

for each of multiple predicted destinations, as taught by Kudo-066, at least in order
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to provide the driver with valuable information about expected traffic. This infor-
mation can help the driver to use their time productively, for instance, based on
traffic information, a driver may choose a different route or a destination other than
where they had originally planned to drive. The ability to provide this traffic infor-
mation for multiple predicted destinations can in this way improve user experience
and satisfaction with the system.

[10] The device according to claim 8, wherein said re-

mote database is configured to (i) receive said sensor

data samples and store said sensor data samples as said

historical data and (ii) present said historical data to
said device.

218. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [10], as I discuss in the following paragraphs.

219. As discussed in [8], the historical accumulation database (a remote
database) can be housed at the server. See TESLA-1004 (Kudo-325), [0075].
This remote historical accumulation database operates just as described for the lo-
cal history accumulation database described by Kudo-325: “when the current posi-
tion is judged as a node” by the node judgement section of the car navigation sys-
tem, “the node is stored” in the history accumulation database. That is, in the
server-housed configuration of the historical accumulation database, the node IDs
(sensor data samples) are provided to the server-housed history accumulation da-

tabase for storage—i.e., the remote database is configured to receive the sensor
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data samples and store the sensor data samples. TESLA-1004 (Kudo-325),
[0078]; see [0090]. Other examples of sensor data samples, including time/date in-
formation and/or driver identity information are also stored in the history accumu-
lation database--i.e., again, the remote database is configured to receive the sen-
sor data samples and store the sensor data samples. See TESLA-1004 (Kudo-
325), [0014], [0087]-[0088], [0090], [0094], FIG. 3.

220. The sensor data samples stored in the historical accumulation database
(e.g., at least for past trips taken by the vehicle) correspond to historical data, as 1
discussed above for element [1c-2]. See TESLA-1004 (Kudo-325), [0078],
[0087]-[0088], [0091]-[0092], [0096], FIG. 3. This historical nature of the sensor
data samples for past trips is not changed by the implementation of the historical
accumulation database at the server.

221. Kudo-325 also describes that “the transition state information genera-
tion section” of the car navigation system ‘“generates transition state information ...
by utilizing the data in the history accumulation DB.” TESLA-1004 (Kudo-325),
[0092]; see [0053], [0073], [0109], element 105 of FIG. 1. When the history accu-
mulation database is housed at the server, a POSITA would have understood that
the data in the history accumulation database (historical data) would be provided

to the transition state information generation section of the car navigation system
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(present said historical data to said device) to enable the car navigation system to
generate that transition state information.
[11] The device according to claim 1, wherein said

memory is further configured to store said historical
data.

222. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [11]. As I discussed above for element [1c-2], the travel his-
tory data stored in the history accumulation database (memory; see my discussion
above for element [1b]) corresponds to the historical data. That is, the memory is
configured to store the historical data.

[12] The device according to claim 1, wherein said his-

torical data comprises information about operation of
said vehicle.

223. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [12]. As I discussed above for element [1¢-2], the travel his-
tory stored in the history accumulation database (historical data) include “pairs of
node numbers and times of passage therethrough are stored chronologically.”
TESLA-1004 (Kudo-325), [0087]; see [0096], [0013], [0017], [0051], [0072],
[0091]-[0092], FIG. 1. The node ID numbers and/or the date/time information cor-
respond to information about operation of the vehicle. This is the case at least be-

cause they are information about the spatial and/or temporal position of the vehicle
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during its trip (that is, during operation of the vehicle). Also as I discussed for ele-
ment [ 1c-2], the travel history stored in the history accumulation database (histori-
cal data) include “information on weather, a driver, or a fellow passenger.”
TESLA-1004 (Kudo-325), [0088]; see [0014], [0052]. These types of information
also correspond to information about operation of the vehicle at least because
they are information about the weather, driver, and/or passenger during the vehi-
cle’s trip (that is, during operation of the vehicle). Thus, these are examples of
how the historical data includes information about operation of the vehicle.

[13] The device according to claim 1, wherein at least

one of said sensor data samples comprises a data sam-
ple from an optical sensor.

224. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [13]. As I discussed above for element [1a], a driver identifier
(sensor data sample) is determined based on “person judgment by an on-board
camera.” TESLA-1004 (Kudo-325), [0140]. An “on-board camera” corresponds
to an optical sensor, e.g., because a camera captures an image based on an optical
signal. The driver identifier (sensor data sample) determined by analysis of that
captured image corresponds to a data sample from an optical sensor at least be-
cause the driver identifier uniquely corresponds to and represents that same partic-
ular quantum of user identification sensor information as the image from which the

driver identifier was determined.
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[14] The device of claim 1, wherein the historical data
comprises data gathered from multiple trips of the
driver’s operation of the vehicle.

225. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim [14]. As I discussed above for elements [1d-1] through [1d-3],
the transition state information (the historical data) includes data gathered from
multiple trips of the driver’s operation of the vehicle. For instance, with reference
to FIG. 5, the transition state information includes data gathered from a trip from
node L6 to L24 and another trip from node L6 to node L2 (among many other ex-
amples). See TESLA-1004 (Kudo-325), FIG. 5.

226. Alternatively or additionally, as I also discussed above for elements
[1d-1] through [1d-3], the transition state information (the historical data) includes
data gathered from multiple trips of the driver’s operation of the vehicle, at least
because Kudo-325 describes that a node is entered into the transition state infor-
mation based on it appearing in the history accumulation database more than a
threshold number of times. See TESLA-1004 (Kudo-325), [0091]-[0092], [0109];
see elements a4-a5 of FIG. 4.

[15pre] A method performed by a processor for predict-
ing a destination of a vehicle, comprising the steps of:

227. It 1is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [15pre]. For example, Kudo-325 describes “a method

including a first step of accumulating, as a travel history, a travel route obtained
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from the history of position information of the mobile body” and then “predicting
one or more travel destinations or routes where the mobile body will advance.”
TESLA-1004 (Kudo-325), [0013]. Moreover, my discussion of the Kudo-
325/Kudo-066 combination system in V.A.3, above, addresses in more detail how
this combination provides a method for predicting the destination of a vehicle.
And the method of predicting a destination is performed by a processor, as I dis-
cussed at least for claim elements [1c-1] through [1c-4], above.

[15a] (4) monitoring a plurality of sensors to generate
sensor data samples during operation of a vehicle;

228. It is my opinion that the combination of Kudo-325 and Kudo-066 ren-
ders obvious claim element [15a]. In the combination, the car navigation system
monitors sensors, e.g., position sensors (e.g., GPS), time/date sensors, and/or
driver identity sensors (on-board camera) to generate sensor data samples (e.g.,
position, time/date, and/or driver identity information). See my discussion above
for element [1a].

[15b] (B) storing said sensor data samples for different

points in time along a route segment traveled by said ve-
hicle;

229. See my discussion above for element [1b].

[15c¢] (C) analyzing said sensor data samples to detect a
pattern; and (D) predicting a destination of a driver in
response to (a) said pattern and (b) historical data asso-
ciated with operation of said vehicle, wherein (i) at least
one of said sensor data samples is driver-related and (ii)
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at least one of said sensor data samples comprises te-
lemetry data;

230. See my discussion above for elements [1c-1] through [1c-4].

[15d] wherein the historical data comprises: data, re-
garding multiple route segments, gathered from the
driver’s operation of the vehicle on the multiple route
segments during multiple trips; data, regarding multiple
sequences of route segments, gathered from the driver’s
operation of the vehicle on the multiple sequences of
route segments during the multiple trips; and data, re-
garding multiple travel destinations, gathered from the
driver’s operation of the vehicle to the multiple travel
destinations during the multiple trips.

231. See my discussion above for elements [1d-1] through [1d-3].

[16pre] A vehicle comprising:

232. The combination of Kudo-325 and Kudo-066 renders obvious [16pre].
For example, in the Kudo-325/Kudo-066 combination system, Kudo-325 describes
a vehicle such as an automobile “on which the car navigation system is boarded.”
TESLA-1004 (Kudo-325), [0077]; see [0214] (““An automobile boarding a car nav-
igation system”).

[16a] a power train;
[16b] a drive train;

233. The combination of Kudo-325 and Kudo-066 renders obvious [164a]
and [16b]. In particular, as I discussed above for element [16pre], in the Kudo-

325/Kudo-066 combination system, Kudo-325 discloses a vehicle such as an auto-
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mobile. See TESLA-1004 (Kudo-325), [0077]. A POSITA would have under-
stood that an automobile includes a power train, e.g., an engine or motor; indeed, a
power train is a standard element of an automobile. See TESLA-1006 (Tryon),
[0024], FIG. 1; TESLA-1016 (Seksaria), [0016] (“The power train assembly may
comprise an engine and transmission of the motor vehicle”); TESLA-1017
(Teraoka), 2:8-20. Similarly, a POSITA would have understood that an automo-
bile includes a drive train, e.g., components that deliver power produced by the en-
gine or motor to other components of the automobile such as the wheels; indeed, a
drive train is also a standard element of an automobile. See TESLA-1006 (Tryon),
[0024], FIG. 1; TESLA-1016 (Seksaria), [0016]; TESLA-1017 (Teraoka), 2:8-20.

[16¢] a sensor interface configured to receive sensor
data samples during operation of a vehicle;

234. See my discussion above for element [1a].

[16d] a storage device configured to store said sensor
data samples for different points in time along a route
segment traveled by said vehicle; and

235. See my discussion above for element [1b].

[16e] a processor configured to (i) analyze said sensor
data samples stored in said storage device to detect a
pattern and (ii) predict a destination of a driver in re-
sponse to (a) said pattern and (b) historical data associ-
ated with operation of said vehicle, wherein (i) at least
one of said sensor data samples is driver-related and (ii)
at least one of said sensor data samples comprises te-
lemetry data;

236. See my discussion above for elements [1¢-1] through [1c-4].
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[16f] wherein the historical data comprises: data, re-
garding multiple route segments, gathered from the
driver’s operation of the vehicle on the multiple route
segments during multiple trips; data, regarding multiple
sequences of route segments, gathered from the driver's
operation of the vehicle on the multiple sequences of
route segments during the multiple trips; and data, re-
garding multiple travel destinations, gathered from the
driver's operation of the vehicle to the multiple travel
destinations during the multiple trips.

237. See my discussion above for elements [1d-1] through [1d-3].

B. [GROUND 1B] — Claim 3 is rendered obvious by Kudo-325,
Kudo-066, and Bolger

1. Overview of Bolger

238. Bolger relates to “automobile navigation systems that use dead reck-
oning techniques for determining the automobile’s location.” TESLA-1007 (Bol-
ger), 1:9-11. The vehicle’s location is used in “determin[ing] the appropriate navi-
gation route” to a designated “destination location,” e.g., a route having “either the
shortest driving distance or the fastest estimated travel time.” Id., 1:51-55.

239. In Bolger’s approach, data from a “digital compass and [an] electronic
distance traveled sensor” are provided “as input to a dead reckoning algorithm that
in turn produces a series of vehicle coordinate locations.” Id., 1:47-51. However,
Bolger acknowledges that “dead reckoning data” does not “correctly represent|]
the exact route driven.” Id., 1:65-67. To mitigate the inaccuracies of relying

solely on dead reckoning for determining the vehicle’s location, Bolger describes

145



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

“reconcil[ing] the dead-reckoned coordinates to the corresponding road way coor-
dinates projected upon the road map database,” which “provide[s] enough infor-
mation to allow reliable prediction of the navigation route through the correct
street and highway intersections.” Id., 1:62-2:3; see 2:10-14 (“The system next
uses the collection of coordinates obtained from dead reckoning and roadway pro-
jected (from the road map database) to establish a ¥* value that when minimized
produces the best match between the road map database location and the dead
reckoning path location™).

240. In more detail, Bolger’s approach involves “calculat[ing] the dead-
reckoning location,” e.g., “location coordinates x and y.” TESLA-1007 (Bolger),
6:59-61, 7:21-22. The approach also involves “determining the roadway projected
location” (e.g., “the roadway projected coordinates’) “from the road map database
by calculating the best navigation route taken by the vehicle according to the cur-
rent dead-reckoned coordinates.” Id., 6:51-57, 7:31-33. The road map database is
a digitized version of “the entire road system” that includes “coordinate locations
that describe the roads, the connectivity between intersections, street names, block
numbers, road size classification, and one-way status.” Id., 4:17-23. As illustrated
in FIG. 13A, reproduced and annotated below, the dead-reckoned coordinates
(blue) and the roadway projected coordinates (green) do not necessarily match.

See id., 2:9-26. The algorithm then “normaliz[es] the dead-reckoned coordinates or
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location to the roadway projected coordinates or location,” resulting in “normal-
ized coordinates” (red in FIG. 13B, also below) that are “an optimum match” be-
tween the dead-reckoned coordinates and the roadway projected coordinates. Id.,

8:13-15,9:67-10:2.
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Bolger, FIGS. 13A-13B (annotated)
241. Bolger is analogous art to the 002 Patent. It is from the same field of
endeavor (e.g., vehicle navigation). See TESLA-1007 (Bolger), Abstract (“The
Driver’s Associate assists a driver of a vehicle to more efficiently reach a desired

destination”). And, it is reasonably pertinent to the problem the 002 Patent was
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trying to solve (e.g., assisting with vehicle operation along a route). See id., Ab-
stract (“The Driver’s Associate assists a driver of a vehicle to more efficiently
reach a desired destination”).

2. Combination of Kudo-325, Kudo-066, and Bolger

242. An example of a system based on the Kudo-325/Kudo-066/Bolger
combination is illustrated in the composite figure below. In this combination sys-
tem, “the current position of the car navigation system is detected” by a “position
detection section 101” of a car navigation system, consistent with the operation of
Kudo-325’s car navigation system. TESLA-1004 (Kudo-325), [0090].

243. In the Kudo-325/Kudo-066/Bolger combination, the position detec-
tion system is implemented based on the approach described by Bolger, which re-
lies on determining location coordinates using a map service. Specifically, based
on Bolger, “coordinates obtained from dead reckoning and roadway projected
(from the road map database)” are both used by the position detection section of
the combination system to determine normalized coordinates that are a “best match
between the road map database location and the dead reckoning path location.”
TESLA-1007 (Bolger), 2:10-14. These normalized coordinates are provided to the
server (outlined in pink), which accesses the server-based map database (high-
lighted in green) to determine “whether the current position is a node or not,” con-

sistent with the operation of the Kudo-325/Kudo-066 combination system (which I
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discussed above in section V.A.3). See TESLA-1005 (Kudo-066), [0068];
TESLA-1004 (Kudo-325), [0090].

244. 1t is my opinion that a POSITA would have been motivated to deter-
mine vehicle position in the Kudo-325/Kudo-066/Bolger combination system us-
ing a combination of dead reckoning and roadway projected coordinates, as taught
by Bolger, for at least the following reasons.

245. The first reason why a POSITA would have been motivated to use
dead reckoning (either in addition to or instead of GPS-based position detection) is
because this determining vehicle location via dead reckoning can be used opera-
tional even when GPS is unavailable, such as due to obstructions. For instance,
Wong describes drawbacks of GPS-based position detection systems: “receiving
GPS positioning information requires that the receiver is has [sic] unobstructed
line-of-sight view to a GPS satellite. Such a view may not be available when the
vehicle’s view to the satellite is unobstructed by surrounding tall buildings. Ac-
cordingly, a system which can overcome this problem to report adequately accu-
rate positioning information is valuable in a vehicle monitoring system operating in
a city.” TESLA-1009 (Wong), 1:22-30. A POSITA would have recognized that
having a position detection technique that is reliable in these types of situations is
advantages in ensuring that the vehicle location is accurately detected, which then

contributes to accurate destination prediction.
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246. More specifically, a POSITA would have been motivated to use both
dead reckoning and roadway projected coordinates to determine vehicle location
(e.g., according to specifics of the approach described by Bolger) because of the
improvements in accuracy afforded by this approach. Bolger describes that an ad-
vantage of its approach ““is that we can track a vehicle’s location more accurately
than other similar devices that only use a simple determinate method for dead reck-
oning.” TESLA-1007 (Bolger), 1:40-43; see 2:37-38 (“To compensate for the in-
herent errors produced by a typical dead reckoning system”). Again, a POSITA
would have recognized the value of this accuracy in facilitating downstream accu-
racy in destination prediction.

247. A POSITA also would have been motivated to implement position de-
tection based on the approaches described by Bolger because this is just the appli-
cation of known techniques (specifically, the use of dead reckoning and roadway
maps to determine position of a vehicle) to an already-known system (specifically,
the Kudo-325/Kudo-066 car navigation system). And, this combination of features
produces predictable results (specifically, a car navigation system with position de-
tection implemented via a combination of dead reckoning and roadway maps).

248. Additionally, a POSITA would have been motivated to implement po-
sition detection based on the approaches described by Bolger because determining

position using dead reckoning and roadway maps is one of a finite number of
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known solutions for position detection. In fact, there are many well-known ways
for mapping from one coordinate system into another, such as for mapping GPS
coordinates into Geospatial coordinates, and well-known software tools such as
QGIS or ArcGIS can perform this conversion. Moreover, because it is a solution
that is predictable, conventional, and well-understood, a POSITA would have had
a reasonable expectation of success.

249. There are also several reasons why a POSITA would have expected
success in implementing position detection based on the approaches described by
Bolger in the car navigation system of the Kudo-325/Kudo-066 combination.

250. First, while Kudo-325 and Kudo-066 both describe the general con-
cept of determining a vehicle’s position, neither reference requires that position de-
tection be performed in a specific way. See TESLA-1004 (Kudo-325), [0077],
[0090]; TESLA-1005 (Kudo-066), [0063]. Kudo-325 provides no specifics at all,
and while Kudo-066 identifies GPS, it is presented as an example rather than as a
requirement. Thus, a POSITA would have understood the Kudo-325/Kudo-066
combination system to be flexible in terms of the precise technique used to detect
vehicle position, and would have expected that a technique based on Bolger could
be successfully used.

251. Second, a POSITA would have expected success because implemen-

tation of the Kudo-325/Kudo-066/Bolger combination involves only commonly
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used techniques and devices, such as systems/algorithms for dead reckoning and
capability for communicating with a map service.

3. Analysis

[3] The device according to claim 1, wherein said telem-
etry data comprises map coordinates determined by a
map service.

252. It is my opinion that the combination of Kudo-325, Kudo-066, and
Bolger renders obvious claim [3], as I discuss in the following paragraphs.

253. In the Kudo-325/Kudo-066/Bolger combination system, vehicle posi-
tion is detected by a position detection system that determines location coordinates
(map coordinates) based on a “best match between the road map database location
and the dead reckoning path location,” as taught by Bolger. TESLA-1007 (Bol-
ger), 2:10-14; see Abstract (“normalizing the vehicle’s location between the dead-
reckoned coordinate and the roadway projected coordinate™), 7:31-33 (“As the ve-
hicle moves, the present invention records the dead-reckoned coordinates and the
roadway projected coordinates”), 8:13-15 “The last part of the tracking process ...
1s normalizing the dead-reckoned coordinates or location to the roadway projected
coordinates or location”), 1:33-38, 1:62-64, claim 1. The road map database,
which corresponds to a map service, is a digitized version of “the entire road sys-
tem” that includes “coordinate locations that describe the roads, the connectivity

between intersections, street names, block numbers, road size classification, and
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one-way status.” Id., 4:17-36; see Abstract (“tracking the vehicle through the road
map database”), 2:32-33, 4:37-5:30. The latitude/longitude coordinates of the ve-
hicle’s position thus correspond to map coordinates determined by a map service
at least because they are coordinates determined by the road map database (a map
service)..

254. Also in the combination, these map coordinates are provided to a
server, which, assuming the current position is a node, returns “the associated node
ID number” corresponding to the map coordinates for that position. TESLA-1005
(Kudo-066), [0068]. The node ID identified for the map coordinates (which corre-
spond to telemetry data, as 1 discussed above for element [1c-4]) thus corresponds
to map coordinates determined by a map service at least because the node 1D

uniquely corresponds to and represents those map coordinates.

C. [GROUND 1C] - Claim 17 is rendered obvious by Kudo-
325, Kudo-066, and Tryon

1. Overview of Tryon

255. Tryon describes “an energy management system” that is “adapted to
control a hybrid vehicle system 12 so as to provide for improving the efficiency of
operation thereof responsive to an automatic recognition of an associated driving
pattern of the vehicle.” TESLA-1006 (Tryon), [0023].

256. Referring to FIG. 1, which I have reproduced and annotated below,

Tryon’s energy management system includes a “route computer system,” red, that
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“predict[s] the ultimate destination of the vehicle 14 by comparing the present
driving pattern with previous driving patterns stored in memory.” TESLA-1006
(Tryon), [0027]. With a predicted destination in hand, the route computer system
“control[s] the hybrid vehicle system 12 in according with the energy and other re-
quirements associated with the remainder of the trip,” e.g., “to accomplish a partic-
ular objective ... such a[s] minimizing fuel consumption subject to reaching the
destination or destinations subject to operator control of speed and braking of the
vehicle.” Id.. For instance, this control of the vehicle involves “predicting the en-
ergy or power requirements [] associated with the particular driving pattern,” e.g.,
with a predicted destination, “and determining the associated control strategy for
the power generator 16, electrical power controller 18, traction motor 20 and en-
ergy storage device 22 responsive to the particular driving pattern” TESLA-1006

(Tryon), [0041].
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257. Inmore detail, Tryon’s “route computer system 48 establishes a hier-
archy of likely destination circles,” e.g., predicted destinations for a current trip of
a vehicle (step 1202, highlighted in purple in FIG. 12, reproduced and annotated
below). TESLA-1006 (Tryon), [0058]; see [0059]. For instance, this hierarchy is
established “by ranking the Likelihood values” that were calculated for each of
various predicted destinations, based the date and time of the current trip and his-
torical data “learned by the route computer system 48 from previous trips by the

vehicle 14.” Id. A “destination circle” corresponds to a group of “[d]estinations
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that are sufficiently proximate to one another;” for instance, “a shopping center

with different stores in relatively close proximity would be represented as a desti-

nation circle.” Id., [0042].

Fig. 12
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258. Tryon further describes controlling the operation of the hybrid vehicle
system based on the predicted destination circles, illustrated in FIG. 12, which I
have reproduced and annotated above. See TESLA-1006 (Tryon), [0027], [0069].
In this approach, “if the power generator is not operating,” a determination is made
about whether “from step (1206), the state of charge (SOC) or amount of stored en-
ergy in the energy storage device ... is sufficient to reach the most likely destina-
tion 114 or most likely destinations 114.” Id., [0069]. If so, “in step (1208) [blue]
the vehicle 14 continues the trip on stored energy from the energy storage device.”
1d., [0069]. If not, “in step (1212) [blue], the power generator 16 is started so as to
generate sufficient electric power 27 to continue operating the vehicle 14.” Id.

259. Tryon is analogous art to the 002 Patent. It is from the same field of
endeavor (e.g., vehicle navigation). See TESLA-1006 (Tryon), Abstract (“A vehi-
cle location sensor such as a GPS, an inertial navigation or dead reckoning system
determines location data for a vehicle that travels from a known first destination to
a second destination.”). And, it is reasonably pertinent to the problem the 002 Pa-
tent was trying to solve (e.g., assisting with vehicle operation along a route). See
id., Abstract (“A power generator and an energy storage device of a hybrid electric
vehicle are controlled responsive to the anticipated likely driving pattern, and pos-

sibly responsive to information from environment sensors.”).
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Combination of Kudo-325/Kudo-066 and Tryon

260. In the Kudo-325/Kudo-066/Tryon combination, the car navigation

system of the Kudo-325/Kudo-066 combination is implemented as part of a “route

computer system” in the context of a hybrid vehicle system, as described by Tryon.

See TESLA-1006 (Tryon), [0023]-[0024]. Referring to Tryon’s FIG. 1, repro-

duced again below, the route computer system (highlighted in red) implements as-

pects of the Kudo-325/Kudo-066 combination car navigation system.
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An example of the operation of this combination system is illustrated

in the composite figure below. This combination system, controls operation of the

vehicle according to the predicted destination, as taught by Tryon, with the pre-

dicted destination being determined based on the Kudo-325/Kudo-066 combina-

tion car navigation discussed above.
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262. In this Kudo-325/Kudo-066/Tryon combination system, the car navi-
gation system predicts travel destinations for the hybrid vehicle based on infor-
mation about both current and historical travel of the vehicle (see element 1202 of
the composite flowchart, highlighted in purple), consistent with the functionality of
the Kudo-325/Kudo-066 combination car navigation system discussed above in
Section V.A.3. See TESLA-1004 (Kudo-325), [0013]-[0014], [0051], [0097]-
[0102]. The operation of the hybrid vehicle system is controlled based on these
predicted destinations, as taught by Tryon. See TESLA-1006 (Tryon), [0027],
[0069]. For instance, if “the state of charge (SOC) or amount of stored energy in
the energy storage device ... is sufficient to reach” the destination(s) predicted by
the Kudo-325/Kudo-066 based car navigation system (depicted as decision element
1206 in the composite flowchart), “the vehicle 14 continues the trip on stored en-
ergy from the energy storage device” (element 1208 of the composite flowchart,
highlighted in blue) TESLA-1006 (Tryon), [0069]. If the stored energy is not suf-
ficient to reach the destination, “the power generator 16 is started so as to generate
sufficient electric power 27 to continue operating the vehicle 14” (element 1212 of

the composite flowchart, also highlighted in blue). TESLA-1006 (Tryon), [0069].
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Reasons for controlling the operation of a hybrid vehicle based on its predicted
destination

263. It is my opinion that a POSITA would have been motivated to use the
destinations predicted by the Kudo-325/Kudo-066 combination car navigation sys-
tem to control the operation of a hybrid vehicle, as taught by Tryon, for at least the
following reasons.

264. The first reason a POSITA would have been motivated to pursue this
implementation is to achieve the fuel efficiency benefits of such as an approach, as
described by Tryon. Generally, Tryon describes that this approach to hybrid vehi-
cle control “provides for operation with reduced fuel consumption and improved
emissions.” TESLA-1006 (Tryon), [0040]. For instance, “for relatively short trips
that can be accomplished strictly with stored energy from the energy storage de-
vice 22, it may be beneficial to operate entirely on stored energy, without operating
the power generator 16.” Id. As another example, “for a hybrid vehicle system
12.1 incorporating a recuperated turbine engine 64, then under driving conditions
for which the recuperated turbine engine 64 is operated, it is beneficial to be able
to control the recuperated turbine engine 64 prior to reaching a destination so that
the heat energy stored in the recuperator 68 can be extracted.” Id..

265. The second reason is that a POSITA would have recognized that reli-
ance on a predicted destination for control of the hybrid vehicle further allows for

more detailed reliance on a predicted route to that destination, and would have
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been motivated to proceed with this combination to achieve further fuel efficiency
advantages associated with this reliance on the predicted route. See TESLA-1006
(Tryon), [0079]. For instance, Tryon describes that by taking into account a pre-
dicted route to the predicted destination, “the associated control schedule govern-
ing the operation of the power generator 16 and energy storage device 22 can be
optimized” to account for future conditions “rather than merely the particular oper-
ating condition at any given time.” TESLA-1006 (Tryon), [0079]. This control
strategy allows for “improved overall operating efficiency.” TESLA-1006
(Tryon), [0080].

266. The third reason a POSITA would have been motivated to pursue this
implementation is because this is just the application of known techniques (specifi-
cally, controlling operation of a hybrid vehicle based on a predicted destination, as
in Tryon’s system) to a known system (specifically, the Kudo-325/Kudo-066 car
navigation system for predicting destinations) to yield predictable results (e.g., a
hybrid vehicle, the operation of which is controlled based on a predicted destina-
tion for the vehicle).

267. The fourth reason a POSITA would have been motivated to pursue

this implementation because the combination makes use of a known technique
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(specifically, controlling operation of a hybrid vehicle based on a predicted desti-
nation) to improve a similar system (for instance, improving fuel efficiency of a
vehicle having destination prediction capabilities).

268. There are also several reasons why a POSITA would have expected
success in use the destinations predicted by the Kudo-325/Kudo-066 combination
car navigation system to control the operation of a hybrid vehicle, as taught by
Tryon.

269. First, a POSITA would have recognized that Tryon’s approach to hy-
brid vehicle control based on determining whether there is sufficient stored energy
to reach a predicted destination (see TESLA-1006 (Tryon), [0069]) does not de-
pend on the particular approach used to determine that predicted destination. Thus,
a POSITA would have understood Tryon’s system to be flexible in terms of how
predicted destinations are identified, and would have expected that the destination
prediction techniques of the Kudo-325/Kudo-066 car navigation system could be
successfully used in this context,

270. Second, a POSITA would have expected success because implemen-
tation of the Kudo-325/Kudo-066/Tryon combination involves common techniques
and devices, such as hybrid vehicle control system.

3. Analysis

[17] The vehicle according to claim 16, further compris-
ing: a device configured to (i) receive said predicted
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destination and (ii) adapt an operation of said vehicle
based on said predicted destination.

271. It is my opinion that the combination of Kudo-325, Kudo-066, and
Tryon renders obvious claim [17], as I discuss in the following paragraphs.

272. 1In the Kudo-325/Kudo-066/Tryon combination system, aspects of a
car navigation system such as that of the Kudo-325/Kudo-066 combination is im-
plemented as part of a “route computer system” based on Tryon (highlighted in red
in Tryon’s FIG. 1, reproduced and annotated below) in the context of a hybrid ve-
hicle system 12. TESLA-1006 (Tryon), [0027]; see Abstract. The hybrid vehicle
itself (element 14, outlined in green) corresponds to a vehicle and the route com-

puter system corresponds to a device.
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273. The operation of this combination system is illustrated in the compo-
site figure below. In this combination system, the car navigation system (imple-
mented as part of the route computer system) operates as I have discussed above
for the Kudo-325/Kudo-066 combination: it predicts travel destinations for the hy-
brid vehicle based on information about both current and historical travel of the ve-
hicle (highlighted in purple). See TESLA-1004 (Kudo-325), [0013]-[0014],
[0051], [0097]-[0102]; see my discussion in Section V.A.3, above. Based on these

identified predicted destinations, the route computer system “control[s] the hybrid
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vehicle system 12 in accordance with the energy and other requirements associated
with the remainder of the trip.” TESLA-1006 (Tryon), [0027]. That is, the route
computer system (the device) performs control actions based on the predicted des-
tination. A POSITA would have understood that for the route computer system (a
device) to take an action (determining and implementing a vehicle control strategy)
based on a predicted destination, the route computer system would have received
that predicted destination (a device configured to receive said predicted destina-
tion). For instance, the predicted destination would be provided to a control mod-
ule of the route computer system as an output from the process that generates the

prediction.
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274. Based on these predicted destinations, the route computer system (de-
vice) controls operation of the hybrid vehicle system (highlighted in blue), as
taught by Tryon—that is, the device is configured to adapt an operation of the ve-
hicle based on said predicted destination. See TESLA-1006 (Tryon), [0027] (“if a
destination can be predicted, [the route computer system] provides for controlling

the hybrid vehicle system 12 in accordance with the energy and other requirements
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associated with the remainder of the trip”), [0041] (““if the destination can be pre-
dicted, predicting the energy or power requirements of associated with the particu-
lar driving pattern, and determining the associated control strategy for the power
generator 16, electrical power controller 18, traction motor 20 and energy storage
device 22 responsive to the particular driving pattern”), Abstract.

275. In a specific example, if “the state of charge (SOC) or amount of
stored energy in the energy storage device ... is sufficient to reach” the destina-
tion(s) predicted by the Kudo-325/Kudo-066 based car navigation system, “the ve-
hicle 14 continues the trip on stored energy from the energy storage device”
(blue)—that is, the route computer system controls the vehicle to travel on stored
energy. TESLA-1006 (Tryon), [0069]. If not, “the power generator 16 is started
so as to generate sufficient electric power 27 to continue operating the vehicle 14”
(blue)—that is, the route computer system controls the vehicle to operate the power
generator. TESLA-1006 (Tryon), [0069]; see [0027], [0041], Abstract. Control-
ling the vehicle to operate on stored energy or to operate its power generator corre-
sponds to adapting an operation of the vehicle based on the predicted destination
at least because the operation of the vehicle (e.g., which power source to use) de-
pends on the predicted destination (e.g., the distance between the vehicle’s current
position and the predicted destination).

VI. LEGAL STANDARDS
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A.  Terminology

276. I have been informed by Counsel and understand that the best indica-
tor of claim meaning is its usage in the context of the patent specification as under-
stood by one of ordinary skill. I further understand that the words of the claims
should be given their plain meaning unless that meaning is inconsistent with the
patent specification or the patent’s history of examination before the Patent Office.
Counsel has also informed me, and I understand that, the words of the claims
should be interpreted as they would have been interpreted by one of ordinary skill
at the time of the invention was made (not today). Because I do not know at what
date the invention as claimed was made, I have used the Critical Date as the point
in time for claim interpretation purposes.

B. Legal Standards for Anticipation

277. 1have been informed by Counsel and understand that documents and
materials that qualify as prior art can render a patent claim unpatentable as antici-
pated. I am informed by Counsel and understand that all prior art references are to
be looked at from the viewpoint of a person of ordinary skill in the art.

278. 1 am informed by Counsel and understand that a challenged claim is
unpatentable as “anticipated” under 35 U.S.C. § 102 if it is determined that all the
limitations of the claim are described in a single prior art reference. I am informed

by Counsel and understand that, to anticipate a claim, a prior art reference must
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disclose, either expressly or inherently, each and every limitation of that claim and
enable one of ordinary skill in the art to make and use the invention.

279. I have been informed by Counsel and understand that in an inter
partes review, “the petitioner shall have the burden of proving a proposition of un-
patentability,” including a proposition of anticipation, “by a preponderance of the
evidence.” 35 U.S.C. §316(e).

C. Legal Standards for Obviousness

280. I have been informed by Counsel and understand that documents and
materials that qualify as prior art can render a patent claim unpatentable as obvi-
ous. I am informed by Counsel and understand that all prior art references are to
be looked at from the viewpoint of a person of ordinary skill in the art at the time
of the invention, and that this viewpoint prevents one from using his or her own in-
sight or hindsight in deciding whether a claim is obvious.

281. I have been informed by Counsel and understand that a claim is un-
patentable for obviousness under 35 U.S.C. § 103 “if the differences between the
subject matter sought to be patented and the prior art are such that the subject mat-
ter as a whole would have been obvious at the time the invention was made to a
person having ordinary skill in the art to which said subject matter pertains.” I am

informed by Counsel and understand that obviousness may be based upon a combi-
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nation of references. I am informed by Counsel and understand that the combina-
tion of familiar elements according to known methods is likely to be obvious when
it does no more than yield predictable results. However, I am informed by Counsel
and understand that a patent claim composed of several elements is not proved ob-
vious merely by demonstrating that each of its elements was, independently,
known in the prior art.

282. I am informed by Counsel and understand that when a patented inven-
tion is a combination of known elements, a court must determine whether there
was an apparent reason to combine the known elements in the fashion claimed by
the patent at issue by considering the teachings of prior art references, the effects
of demands known to people working in the field or present in the marketplace,
and the background knowledge possessed by a person having ordinary skill in the
art.

283. I am informed by Counsel and understand that a patent claim com-
posed of several limitations is not proved obvious merely by demonstrating that
each of its limitations was independently known in the prior art. I am informed by
counsel for the Patent Owner and understand that identifying a reason those ele-
ments would be combined can be important because inventions in many instances

rely upon building blocks long since uncovered, and claimed discoveries almost of

171



Attorney Docket No. 49649-00201P1
IPR of U.S. Patent No. 10,829,002

necessity will be combinations of what, in some sense, is already known. I am in-
formed by Counsel and understand that it is improper to use hindsight in an obvi-
ousness analysis, and that a patent’s claims should not be used as a “roadmap.”

284. I am informed by Counsel and understand that an obviousness inquiry
requires consideration of the following factors: (1) the scope and content of the
prior art; (2) the differences between the claims and the prior art; (3) the level of
ordinary skill in the pertinent art; and (4) any objective indicia of non-obviousness,
such as commercial success, long-felt but unresolved need, failure of others, indus-
try recognition, copying, and unexpected results. I understand that the foregoing
factors are sometimes referred to as the “Graham factors.”

285. 1 have been informed by Counsel and understand that an obviousness
evaluation can be based on a combination of multiple prior art references. I under-
stand that the prior art references themselves may provide a suggestion, motiva-
tion, or reason to combine, but that the nexus linking two or more prior art refer-
ences is sometimes simple common sense. I have been informed by Counsel and
understand that obviousness analysis recognizes that market demand, rather than
scientific literature, often drives innovation, and that a motivation to combine ref-
erences may be supplied by the direction of the marketplace.

286. I have been informed by Counsel and understand that if a technique

has been used to improve one device, and a person of ordinary skill at the time of
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invention would have recognized that it would improve similar devices in the same
way, using the technique is obvious unless its actual application is beyond his or
her skill.

287. 1have been informed by Counsel and understand that practical and
common sense considerations should guide a proper obviousness analysis, because
familiar items may have obvious uses beyond their primary purposes. I have been
informed by Counsel and understand that a person of ordinary skill looking to
overcome a problem will often be able to fit together the teachings of multiple
prior art references. I have been informed by Counsel and understand that obvi-
ousness analysis therefore takes into account the inferences and creative steps that
a person of ordinary skill would have employed at the time of invention.

288. 1 have been informed by Counsel and understand that a proper obvi-
ousness analysis focuses on what was known or obvious to a person of ordinary
skill at the time of invention, not just the patentee. Accordingly, I understand that
any need or problem known in the field of endeavor at the time of invention and
addressed by the patent can provide a reason for combining the elements in the
manner claimed.

289. I have been informed by Counsel and understand that a claim can be

obvious in light of a single reference, without the need to combine references, if
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the elements of the claim that are not found explicitly or inherently in the reference
can be supplied by the common sense of one of skill in the art.

290. Ihave been informed by Counsel and understand that secondary indi-
cia of non-obviousness may include (1) a long felt but unmet need in the prior art
that was satisfied by the invention of the patent; (2) commercial success of pro-
cesses covered by the patent; (3) unexpected results achieved by the invention; (4)
praise of the invention by others skilled in the art; (5) taking of licenses under the
patent by others; (6) deliberate copying of the invention; (7) failure of others to
find a solution to the long felt need; and (8) skepticism by experts. I understand
that evidence of secondary indicia of non-obviousness, if available, should be con-
sidered as part of the obviousness analysis.

291. TIhave been informed by Counsel and understand that there must be a
relationship between any such secondary considerations and the invention, and that
contemporaneous and independent invention by others is a secondary consideration
supporting an obviousness determination.

292. In sum, my understanding is that prior art teachings are properly com-
bined where one of ordinary skill having the understanding and knowledge re-
flected in the prior art and motivated by the general problem facing the inventor,
would have been led to make the combination of elements recited in the claims.

Under this analysis, the prior art references themselves, or any need or problem
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known in the field of endeavor at the time of the invention, can provide a reason
for combining the elements of multiple prior art references in the claimed manner.

293. I have been informed by Counsel and understand that in an inter
partes review, “the petitioner shall have the burden of proving a proposition of un-
patentability,” including a proposition of obviousness, “by a preponderance of the
evidence.” 35 U.S.C. §316(e).

VII. CONCLUSION

294. Ireserve the right to supplement my opinions to address any infor-
mation obtained, or positions taken, based on any new information introduced
throughout this proceeding.

295. 1 declare under penalty of perjury that the foregoing is true and accu-

rate to the best of my ability.
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global self-similarity descriptors based on sparse representations, In 19th IEEE International Con-
ference on Image Processing (ICIP), pp. 2165-2168, 2012.

J. Fasching, N. Walczak, R. Sivalingam, K. Cullen, B. Murphy, G. Sapiro, V. Morellas and
N. Papanikolopoulos. Detecting risk-markers in children in a preschool classroom, In IEEE/RS] In-
ternational Conference on Intelligent Robots and Systems (IROS), pp.1010-1016, 2012.

N. Walczak, J. Fasching, W. D. Toczyski, R. Sivalingam, N. D. Bird, K. Cullen, V. Morellas,

B. Murphy, G. Sapiro and N. Papanikolopoulos. A nonintrusive system for behavioral analysis of
children using multiple RGB+depth sensors, In IEEE Workshop on the Applications of Computer
Vision (WACV), pp. 217-222, 2012.

R. Sivalingam, G. Somasundaram, V. Bhatawadekar, V. Morellas and N. Papanikolopoulos.
Sparse representation of point trajectories for action classification, In IEEE International Conference
on Robotics and Automation (ICRA), pp. 3601-3606, 2012.

R. Sivalingam, A. Cherian, J. Fasching, N. Walczak, N. Bird, V. Morellas, B. Murphy, K. Cullen,
K. Lim, G. Sapiro, and N. Papanikolopoulos. A multi-sensor visual tracking system for behavior
monitoring of at-risk children, In IEEE International Conference on Robotics and Automation (ICRA),
pp. 1345-1350, 2012.
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22

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

D. Fehr, A. Cherian, R. Sivalingam, S. Nickolay, V. Morellas and N. Papanikolopoulos. Compact
covariance descriptors in 3d point clouds for object recognition, In IEEE International Conference
on Robotics and Automation (ICRA), pp. 1793-1798, 2012.

J. Fasching, N. Walczak, R. Sivalingam, K. Cullen, B. Murphy, G. Sapiro, V. Morellas, N. Pa-
panikolopoulos. Detecting risk-markers in children in a preschool classroom, In IEEE/RS] Interna-
tional Conference on Intelligent Robots and Systems (IROS), pp. 1010-1016, 2012.

A. Cherian, V. Morellas and N. Papanikolopoulos. Robust Sparse Hashing, In 19th IEEE Inter-
national Conference on Image Processing (ICIP), pp. 2417-2420, 2012. (Best Student Paper
Award)

R. Sivalingam, D. Boley, V. Morellas and N. Papanikolopoulos. Positive definite dictionary learn-
ing for region covariances, In IEEE International Conference on Computer Vision (ICCV), pp. 1013-
1019, 2011.

R. Sivalingam, A. D’Souza, M. Bazakos, R. Miezianko, V. Morellas and N. Papanikolopou-
los. Dictionary learning for robust background modeling, In IEEE International Conference on
Robotics and Automation (ICRA), pp. 4234-4239, 2011.

H. J. Min, N. Papanikolopoulos, C. E. Smith and V. Morellas. Feature-based covariance matching
for a moving target in multi-robot following, In 19-th Mediterranean Conference on Control &
Automation (MED), pp. 163-168, 2011.

P. K. Gali, V. Morellas and N. Papanikolopoulos. A novel framework for annotating videos using
text, In 19th Mediterranean Conference on Control Automation (MED), pp. 1403-1408, 2011.

A. Cherian, V. Morellas, N. Papanikolopoulos and S. J. Bedros. Dirichlet process mixture models
on symmetric positive definite matrices for appearance clustering in video surveillance applications, In
IEEE Conference on Computer Vision and Pattern Recognition (CVPR), pp. 3417-3424, 2011.

A. Cherian, V. Morellas and N. Papanikolopoulos. Approximate nearest neighbors via dictionary
learning, In Proc. SPIE 8058, Independent Component Analyses, Wavelets, Neural Networks,
Biosystems, and Nanoengineering IX, 80581M; do0i:10.1117/12.887484, 2011.

V. Bhatawadekar, D. Fehr, V. Morellas and N. Papanikolopoulos. A dynamic sensor placement al-
gorithm for dense sampling, In Proceedings of the 14th International Conference on Information
Fusion (FUSION), pp. 1-7, 2011.

R. Sivalingam, G. Somasundaram, V. Morellas, N. Papanikolopoulos, O. Lotfallah, Y. Park.
Dictionary learning based object detection and counting in traffic scenes , In Proceedings of the
Fourth ACM/IEEE International Conference on Distributed Smart Cameras, pp. 42-48, 2010.

E. Ribnick, V. Morellas and N. Papanikolopoulos. Human motion patterns from single camera cues
for medical applications, In IEEE International Conference on Robotics and Automation (ICRA),
pp. 5102-5107, 2010.

A. Cherian, J. Andersh, V. Morellas, B. Mettler and N. Papanikolopoulos. Motion estimation of a
miniature helicopter using a single onboard camera, In American Control Conference (ACC), 2010,
pp. 4456-4461, 2010.

G. Somasundaram, V. Morellas and N. Papanikolopoulos. Counting pedestrians and bicycles in
traffic scenes, In 12th International IEEE Conference on Intelligent Transportation Systems (ITSC’09),
pp- 1-6, 2009.

R. Sivalingam, V. Morellas, D. Boley and N. Papanikolopoulos. Metric learning for semi-
supervised clustering of region covariance descriptors, In Third ACM/IEEE International Conference
on Distributed Smart Cameras (ICDSC), pp. 1-8, 2009.
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37

38.

39.

40.

41.

42.

43.

44.

. D. Fehr, R. Sivalingam, V. Morellas, N. Papanikolopoulos, O. Lotfallah and Y. Park. Counting
people in groups , In Sixth IEEE International Conference on Advanced Video and Signal Based
Surveillance AVSS’09, pp. 152-157, 2009.

A. Cherian, J. Andersh, V. Morellas, N. Papanikolopoulos and B. Mettler. Autonomous altitude
estimation of a UAV using a single onboard camera , In IEEE/RS] International Conference on In-
telligent Robots and Systems, pp. 3900-3905, 2009.

A. Cherian, V. Morellas and N. Papanikolopoulos. Accurate 3D ground plane estimation from a
single image In IEEE International Conference on Robotics and Automation, pp. 2243-2249,
2009.

V. Morellas, C. Johnston, A. Johnson, S. D. Roberts, G. L. Francisco. Day, night and all-weather
security surveillance automation, In Proceedings of SPIE, volume 5778, Sensors, and Command,
Control, Communications, and Intelligence (C3I) Technologies for Homeland Security and
Homeland Defense 1V, 757, 2005.

B. Schiller, V. Morellas and M. Donath. Collision avoidance for highway vehicles using the virtual
bumper controller, In Proceedings of the IEEE International Symposium on Intelligent Vehicles,
1998.

V. Morellas, T. Morris, L. Alexander and M. Donath. Preview based control of a tractor trailer us-
ing DGPS for preventing road departure accidents, In IEEE Conference on Intelligent Transporta-
tion Systems, pp. 797-805, 1997.

V. Morellas, J. Minners and M. Donath. Implementation of real time spatial mapping in robotic sys-
tems through self-organizing neural networks, In Proceedings of IEEE/RS] International Confer-
ence on Intelligent Robots and Systems, volume 1, pp. 277-284, 1995.

S. Kieffer, V. Morellas and M. Donath. Neural network learning of the inverse kinematic relation-
ships for a robot arm, In Proceedings of IEEE International Conference on Robotics and Au-
tomation, pp. 2418-2425, 1991.

Workshop and Other Publications

1

. N. Heller, N. Papanikolopoulos, V. Morellas, and A. Truskinovsky. Class saliency maps reveal
computer vision’s basis for diagnosing metastatic carcinoma in lymph nodes, Annual Meeting of the
US and Canada Academy of Pathology (USCAP), 2019.

. N. Heller, M. Tradewell, J. Dean, V. Morellas, N. Papanikolopoulos, N. Sathianathen, and
C. Weight. A balance cascade of deep neural networks for CT renal segmentation, Poster Annual
Meeting of the Engineering Urology Society, 2018.

X. Li, V. Morellas, N. , A. M. Truskinovsky. The Use of Computer Vision in the Differential Diag-
nosis of Ovarian Carcinomas, Annual Meeting of the United States and Canadian Academy of
Pathology (USCAP), 2016.

. T. Morris, D. J. Cook, V. Morellas and N. Papanikolopoulos. A comprehensive truck parking space
availability system for real-time information and parking facilities performance monitoring, Logistics,
Trade and Transportation Symposium, 2014.

. A. Kaplan, X. Li, R. Sivalingam, G. Somasundaram, A. Banerjee, V. Morellas, N. Pa-
panikolopoulos and A. Truskinovsky. Computer vision methods in surgical pathology: diagnosing
carcinoma of the breast , Annual Meeting of the United States and Canadian Academy of Pathol-
ogy (USCAP), volume 93, pp. 380A-380A, 2013.

T. V. Spina, M. Tepper, A. Esler, V. Morellas, N. Papanikolopoulos, A. X. Falcao, and G. Sapiro.
Video human segmentation using fuzzy object models and its application to body pose estimation of
toddlers for behavior studies, In arXiv preprint arXiv:1305.6918, 2013.
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7.

10.

11.

12.

13.

N. Walczak, J. Fasching, W. Toczyski, R. Sivalingam, N. Bird, K. Cullen, V. Morellas, B. Mur-
phy, G. Sapiro and N. Papanikolopoulos. A nonintrusive system for behavioral analysis of chil-
dren using multiple RGB+ depth sensors, In IEEE Workshop on Applications of Computer Vision
(WACV), pp. 217-222, 2012.

. R. Sivalingam, G. Somasundaram, X. Li, J. C. Henriksen, A. Banerjee, V. Morellas, N. Pa-

panikolopoulos, A. Truskinovsky. Diagnosing adenocarcinoma of the prostate by computer vision
methods, Annual Meeting of the United States and Canadian Academy of Pathology (USCAP),
volume 92, pp. 394A-394A, 2012.

R. Sivalingam, G. Somasundaram, A. Ragipindi, A. Banerjee, V. Morellas, N. Papanikolopoulos,
A. Truskinovsky. Diagnosing endometrial carcinoma via computer-assisted image analysis, Annual
Meeting of the United States and Canadian Academy of Pathology (USCAP), 2011.

K. A. Patwardhan, G. Sapiro and V. Morellas. A graph-based foreground representation and its ap-
plication in example based people matching in video , Institute of Mathematics and its Applica-
tions (IMA), University of Minnesota, preprint series No. 2154, 2007.

K. A. Patwardhan, G. Sapiro and V. Morellas. Pixel layering and layer propagation for video mod-
eling and foreground detection, In Institute of Mathematics and its Applications (IMA), Univer-
sity of Minnesota, preprint series No. 2080, 2005.

V. Morellas, T. Morris, L. Alexander and M. Donath. Between the lines: A driver-assistive technol-
ogy for staying in the lane, In GPS World, volume 9, 1998.

R. Bodor, M. Donath, V. Morellas and D. Johnson. In-Vehicle GPS-Based Lane Sensing to Prevent
Road Departure , In Abstracts of the Third World Congress on Intelligent Transport System:s,
Intelligent Transportation: Realizing the Future, 1996.

Technical Reports

1.

T. Morris, X. Li, V. Morellas and N. Papanikolopoulos. Video detection and classification of pedes-
trian events at roundabouts and crosswalks, Technical report, Intelligent Transportation Systems
Institute, Center for Transportation Studies, 2013.

E. Holec, G. Somasundaram, N. Papanikolopoulos and V. Morellas. Monitoring the use of HOV
and HOT lanes, Technical report, Intelligent Transportation Systems Institute, Center for Trans-
portation Studies, 2013.

G. Somasundaram, V. Morellas and N. Papanikolopoulos. Deployment of practical methods for
counting bicycle and pedestrian use of a transportation facility, Technical report, Intelligent Trans-
portation Systems Institute, Center for Transportation Studies, 2012.

P. Modi, V. Morellas and N. Papanikolopoulos. Counting Empty Parking Spots at Truck Stops Us-
ing Computer Vision, Technical report, Intelligent Transportation Systems Institute, Center for
Transportation Studies, 2011.

G. Somasundaram, V. Morellas and N. Papanikolopoulos. Practical methods for analyzing pedes-
trian and bicycle use of a transportation facility, Technical report, Intelligent Transportation Sys-
tems Institute, Center for Transportation Studies, 2010.

I. Pavlidis, P. Symosek, V. Morellas, B. Fritz, N. Papanikolopoulos and R. Sfarzo. Automatic
passenger counting in the HOV Lane, Technical report No. Mn/DOT 2000-06, Intelligent Trans-
portation Systems Institute, Center for Transportation Studies, 1999.

. L. Alexander, S. Bajikar, H. M. Lim, V. Morellas, T. Morris and M. Donath. Safetruck: sensing

and control to enhance vehicle safety, Technical report No. Mn/DOT 1998-29, Intelligent Trans-
portation Systems Institute, Center for Transportation Studies, 1997.
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8. L. Alexander, M. Donath, M. Hennessey, V. Morellas and C. Shankwitz. A lateral dynamic model
of a tractor-trailer experimental validation. Technical report No. Mn/DOT 1997-18, Intelligent
Transportation Systems Institute, Center for Transportation Studies, 1996.

9. R. Bodor, L. Alexander, C. Liao, S. Bajikar, V. Morellas and M. Donath. Analysis of a differential
global positioning system as a sensor for vehicle guidance, Technical report No. Mn/DOT 1997-17,
Intelligent Transportation Systems Institute, Center for Transportation Studies, 1996.

Patents

» Crop Models and Biometrics, (Dimitris Zermas, Vassilios Morellas, David Mulla, Nikos Pa-
panikolopoulos, Mike Bazakos), OTC Docket No.: 20180265, University of Minnesota, 2019.

» Automated Detection of Nitrogen Defieciency in Corn, (Dimitris Zermas, Vassilios Morellas,
David Mulla, Nikos Papanikolopoulos, Daniel Kaiser), OTC Docket No.: 20160058, University
of Minnesota, 2015.

» Computer vision approach using 3D reconstruction as a basis for parking space occu-
pancy detection in parking facilities, (Doug Cook, Vassilios Morellas, Ted Morris, Nikos Pa-
panikolopoulos), OTC Docket No.: 20140124, University of Minnesota, 2014.

» System and method for autonomous object tracking, (Kartik B Ariyur, Saad ] Bedros, Dennis
W Strelow, Vassilios Morellas), 2011. (US Patent 7,907,750)

» Object tracking system, (Vassilios Morellas, Michael E Bazakos, Yunqgian Ma, Andrew John-
son), 2010. (US Patent 7,720,257)

» Face detection and tracking in a wide field of view, (Michael E Bazakos, Vassilios Morellas),
2010. (US Patent 7,806,604)

» Distributed stand-off ID verification compatible with multiple face recognition systems
(FRS), (Michael E Bazakos, David W Meyers, Vassilios Morellas), 2010. (US Patent 7,817,013)

» Infrared and visible fusion face recognition system, (Michael E Bazakos, Vassilios Morellas,
Yungian Ma), 2009. (US Patent 7,602,942)

» Unsupervised learning of events in a video sequence, (Michael E Bazakos, Yungian Ma, Vas-
silios Morellas, others), 2009. (US Patent 7,606,425)

» Tracking a moving object from a camera on a moving platform, (Kartik B Ariyur, Saad ]
Bedros, Vassilios Morellas, others), 2009. (US Patent 7,541,565)

» Monitoring devices, (Karen Z Haigh, Vassilios Morellas, Liana M Kiff), 2008. (EP Patent
1,782,406)

» Infrared face detection and recognition system, (Michael E Bazakos, Vassilios Morellas, An-
drew Johnson, Yungian Ma), 2008. (US Patent 7,469,060)

» Tracking a moving object from a camera on a moving platform, (Kartik B Ariyur, Saad ]
Bedros, Vassilios Morellas, others), 2008. (US Patent 7,411,167)

» Face detection and tracking in a wide field of view, (Michael Bazakos, Vassilios Morellas),
2007. (WO Patent 2,007,047,719)

» Cooperative camera network, (Ioannis Pavlidis, Vassilios Morellas), 2006. (US Patent
7,149,325)
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> High fidelity target identification and acquisition through image stabilization and image
size regulation, (Kartik B Ariyur, Vassilios Morellas, Saad ] Bedros), 2006. (US Patent App.
11/562,563)

» Deception detection booth, (Ioannis Pavlidis, Vassilios Morellas, Michael Bazakos, others),
2006. (WO Patent 2,006,078,344)

» Imaging methods and systems for concealed weapon detection, (Donald R Singh, Vassilios
Morellas), 2006. (EP Patent 1,721,192)

» Controlled environment thermal image detection system and methods regarding same, (Ioan-
nis Pavlidis, Michael E Bazakos, Vassilios Morellas), 2006. (US Patent 7,138,905)

» Method for monitoring a moving object and system regarding same, (Ioannis Pavlidis, Vassil-
ios Morellas), 2004. (EP Patent 1,399,889)

» Method and apparatus for tracking with identification, (Anthony E Faltesek, Vassilios Morel-
las), 2004. (EP Patent 1,388,140)

Invited Talks

» Key Note Talk: Video analytics for security and transportation applications, 4th Joint IEEE In-
ternational Workshop on Object Tracking and Classification Beyond the Visible Spectrum
(OTCBVS’07), June 22, 2007.

» A pragmatic view on modern video surveillance systems, Advanced Transportation Technologies
Seminar Series, Institute for Transportation Studies (ITS), University of Minnesota, October 9,
2007.

» Imaging methods for surveillance, IMA/MCIM Industrial Problems Seminar, Institute for Mathe-
matics and Its Applications (IMA), University of Minnesota, March 3, 2006.

» Advanced technology for homeland security applications, Institute for Transportation Studies
(ITS), University of Minnesota, June 2, 2003.

Student Advising and Mentoring

Master Thesis
» Haoyuan Du, Haoyi Shi, MS 2023
Thesis: Advancing the Functionalities of a Socially-Assistive Robot as a Companion for Aging Adults.

» Doug J. Cook, MS 2012
Thesis: Parking space occupancy detection utilizing 3D reconstruction techniques.

» Luis Guzman, MS 2021
Thesis: Robotic Embodiment of Human-Like Motor Skills via Sim-to-Real Reinforcement Learning.

» Matthew Tlachac, MS 2021
Thesis: Tmbling Robot Optimization Using a Learned Control Policy.

Doctoral Dissertations

» Anoop Cherian, PhD 2013
Thesis: Similarity search in visual data.
Current Appointment: Mitsibishi Electric Research Laboratories, Boston, MA.

» Ravishankar Sivalingam, PhD 2013
Thesis: Tensor sparse coding for positive definite matrices.
Current Appointment: 3M, St. Paul, Minnesota.
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» Guruprasad Somasundaram, PhD 2012
Thesis: Salient image regions for enhancing segmentation object detection and intra-class diversity.
Current Appointment: 3M, St. Paul, Minnesota.

» Panagiotis Stanitsas, PhD 2018
Thesis: Machine Learning Methods with Emphasis on Cancerous Tissue Recognition.
Current Appointment: 3M, St. Paul, Minnesota.

» Dimitrios Zermas, PhD 2018
Thesis: Combining Machine Learning with Computer Vision
for Precision Agriculture Applications.
Current Appointment: Accepted a job offer from Sentera LLC, Bloomington MN.

PhD Thesis Committees
» Kedar Patwardhan, Jon Andersh.

Synergistic Activities
» Associate Editor, IEEE/RS] International Conference on Intelligent Robots and Systems, 2019.
» Technical Committee, 22nd International Conference on Pattern Recognition (ICPR 2014).

» Program Committee, IEEE International Symposium on Safety, Security, and Rescue Robotics,
(Years 2012, 2013).

» Program Area Chair, 5th IEEE International Conference on Advanced Video and Signal Based
Surveillance, 2008.

» Program Committee, IEEE Workshop on Computer Vision Beyond the Visible Spectrum:
Methods and Applications, in conjunction with CVPR (Years 2000, 2001).
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