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I, Nikolaos Papanikolopoulos, of Minneapolis, Minnesota, declare that:
L. ASSIGNMENT

1. I have been retained by Robins Kaplan LLP on behalf of 138 East
LCD Advancements Ltd. (“138 East”) as an expert with regard to this matter. |
understand that Petitioner Google LLC (“Google” or “Petitioner”) is requesting
that the Patent Trial and Appeal Board (“Board”) institute inter partes review
(IPR) of U.S. Pat. No. 7,668,365 (“the 365 patent”) (Ex. 1001).

2. In my capacity as an expert, [ have been asked to provide my
independent analysis and opinions regarding the *365 patent, the prosecution
history of the *365 patent and related applications as applicable, the alleged prior
art relied upon by Petitioner, the meaning of various claim terms from the *365
patent from the perspective of a person of ordinary skill in the art (“POSITA”), and
the opinions offered by Petitioner’s expert, Kenneth A. Parulski, in his declaration
(“Parulski Declaration,” Ex. 1003). My opinions and conclusions are fully
discussed in later sections of this declaration.

3. I am an independent consultant, and I am not, and have never been, an
employee of 138 East or Google. I received no compensation for this declaration
beyond my normal hourly compensation ($450) based on my time spent analyzing

the *365 patent, the prosecution history of the *365 patent and related applications,
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the prior art publications relied upon by Petitioner, the Parulski Declaration, and
other related materials. I will not receive any added compensation based on the
outcome of any IPR or other proceedings involving the *365 patent.

4. This declaration and my opinions are in support of Patent Owner’s
Preliminary Response, and I understand that the content of this declaration may be
expressed and reproduced in the POPR.

II. BACKGROUND AND QUALIFICATIONS

5. I am the McKnight Presidential Endowed Professor and Distinguished
McKnight University Professor in the Department of Computer Science and
Engineering of the University of Minnesota in Minneapolis, Minnesota. I am also
the Director for the Minnesota Robotics Institute.

6. I have been retained as an expert in the fields of image
processing/computer vision, sensing, and related technologies. I am being
compensated at my normal consulting rate of $450 per hour. My compensation is
not dependent on and in no way affects the substance of my statements in this
declaration.

7. I have been a professor at the University of Minnesota (originally as

an assistant professor, and then as an associate professor) since the Fall 1992.

Between Fall 2001 and Spring 2004, and between Fall 2010 and Spring 2013, I
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was the Director of Undergraduate Studies of the Department of Computer
Science and Engineering.

8. In 1992, I received my Ph.D. in Electrical and Computer Engineering
from Carnegie Mellon University. My thesis was entitled “Controlled Active
Vision” and focused on using computer vision in a controlled fashion to detect,
track, and manipulate objects in the environment. In 1988, I also received my M.S.
in Electrical and Computer Engineering from Carnegie Mellon University. My
B.S. in Electrical Engineering was received in 1987 from the National Technical
University in Athens, Greece.

0. For over thirty years, my research and teaching work has focused on
image processing, computer vision, intelligent transportation systems, and robotics.
This research has included detection and tracking of humans and objects such as
faces using information from stationary or moving cameras. It has also included
main object detection and recognition including work with artificial intelligence
and pattern recognition systems for surveillance applications.

10. I currently teach or have been teaching three courses related to image
processing and computer vision: (i) CSci 5561 Computer Vision, (i1) CSci 5511
Artificial Intelligence, and (ii1) CSci 5551 Introduction to Intelligent Robotic
Systems. In particular, I have been teaching the class in Computer Vision since

1992.

Patent Owner 138 East Ex. 2001
Page 004



IPR2024-00955
U.S. Patent No. 7,668,365

11. I am currently serving as a Senior Editor in the IEEE Transactions on
Intelligent Transportation Systems with responsibility in the area of imaging. I
was Associate Editor in the same journal for twelve years.

12.  Thave received research grants for various projects involving
computer vision and image processing as applied to medicine and surveillance,
including face detection and tracking of humans. My industrial experience includes
founding a robotics company in 2005 named ReconRobotics Inc. that develops
different robotic platforms. I have also been a consultant since 1997 for numerous
companies and provided technical expertise in developing computer vision
algorithms for human tracking, object recognition, fingerprint recognition, vehicle
tracking, camera calibration, inspection, and precision agriculture. In one of my
consulting assignments, I had to develop computer vision algorithms for inspection
of industrial parts by using different illumination sources (Banner Engineering). |
have licensed my algorithms to several industries with the most recent one being
Sentera Inc., which is using image processing and image segmentation for
precision agriculture.

13. My research has produced more than 380 journal and conference
publications. More than 90 publications are in refereed journals including top
journals in imaging such as IEEE Trans. on Pattern Analysis and Machine

Intelligence, IEEE Trans. on Image Processing, and International Journal of
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Computer Vision. Many of my publications and research grants relate to human
detection and tracking systems. Some examples include:

Walczak, N., Fasching, J., Cullen, K., Morellas, V., and Papanikolopoulos,
N.P., “Toward Identifying Behavioral Risk Markers for Mental Health
Disorders: An Assistive System for Monitoring Children’s Movements in a
Preschool Classroom,” Machine Vision and Applications, Volume 29, No. 4,
May 2018, PP. 703-717.

Cook, D., Morris, T., Morellas, V., and Papanikolopoulos, N., “An
Automated System for Persistent Real-Time Truck Parking Detection and
Information Dissemination,” Proceedings of the 2014 IEEE Int. Conference
on Robotics and Automation, Hong Kong, China, May 31 — June 7, 2014,
PP. 3989-3994.

Somasundaram, G., Sivalingam, R., Morellas, V., and Papanikolopoulos,
N.P., “Classification and Counting of Composite Objects in Traffic Scenes
Using Global and Local Image Analysis”, IEEE Trans. on Intelligent
Transportation Systems, Volume 14, No. 1, March 2013, PP. 69-81.

Veeraraghavan, H., Atev, S., Bird. N., Schrater, P., and Papanikolopoulos,
N., “Driver Activity Monitoring through Supervised and Unsupervised
Learning,” Proceedings of the IEEE 8th Int. Conf. on Intelligent
Transportation Systems (ITSC 2005), PP. 895-900, Vienna, Austria,
September, 2005.

Wahlstrom, E., Masoud, O., and Papanikolopoulos, N., “Vision-based
Methods for Driver Monitoring,” Proceedings of the IEEE 6th Int. Conf. on
Intelligent Transportation Systems (ITSC 2003), PP. 903-908, Shanghai,
China, October 12-15, 2003.
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Masoud, O., and Papanikolopoulos, N.P., “A Novel Method for Tracking
and Counting Pedestrians in Real-time Using a Single Camera,” IEEE
Trans. on Vehicular Technology, Volume 50, No. 5, September 2001, PP.
1267-1278.

Singh, S., and Papanikolopoulos, N. P., “Monitoring Driver Fatigue Using
Facial Analysis Techniques,” Proceedings of the 1999 IEEE/IEEJ/JSAI
International Conference on Intelligent Transportation Systems, PP. 314-
318, Tokyo, Japan, October 5-8, 1999.

14. I have worked extensively in the use of sensors to monitor driver faces
and fatigue. The work extended to monitor driver fitness to drive. We have
developed a computer vision-based system that detects faces and analyzes facial
features and eye movements to detect signs of drowsiness and driver fatigue. By
monitoring factors such as eye closure, head pose, and blink patterns, the system
can alert drivers when they show signs of fatigue and suggest appropriate actions
(this research started in the late 90s and evolved through the next decade). It should
be noted that the proposed algorithms and systems considered the continuously
evolving light conditions that vehicular systems operate within.

15. It should be noted that our group has made significant contributions to
the field of face detection and tracking (the face is the main object segmented),
particularly in the context of security and transportation applications. Our research
includes the development of robust face detection algorithms capable of operating
in complex, real-world environments with varying lighting conditions and
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orientations. My team has focused on creating real-time tracking systems that can
maintain performance even with partial occlusions or rapid movements.

16.  Our research has explored multi-modal approaches, combining visual
and audio cues for more accurate tracking, and has addressed privacy concerns by
developing techniques that can detect and track faces without necessarily
identifying individuals. In the realm of security and surveillance, we have applied
our face detection and tracking techniques to crowd monitoring and anomaly
detection. Moreover, we have implemented adaptive learning techniques to
improve face detection over time, extended his work to 3D face modeling, and
explored emotion and expression recognition. Throughout my career, I have
consistently emphasized the importance of scalability and efficiency, working to
optimize algorithms for use in resource-constrained environments. Some results

from the aforementioned efforts are shown in the figures below.
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Figure 1: It is taken from the paper “Monitoring Driver Fatigue Using Facial

Analysis Techniques” and shows detection of face using skin color information.

Figure 2: It is taken from the paper “Vision-based Methods for Driver Monitoring

and shows driver features being tracked.
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Figure 3: It is taken from the paper “Driver Activity Monitoring through
Supervised and Unsupervised Learning” and shows skin color detection (bottom
row) on various images (top). Skin color is indicated in black. The results are post-
processed by a sequence of morphological erosions and dilations.

17. My work in vehicle detection and tracking has focused on using
image and video processing techniques, including object detection, tracking, and
recognition, to accurately track vehicles in real-time. These algorithms have been
applied to different scenarios, such as urban traffic monitoring and surveillance.
Moreover, machine learning techniques have helped in the improvement of these
methodologies.

18. My work has been extended to tracking autonomous vehicles, where
the challenges are different from traditional vehicle tracking that uses information
from static sensors (e.g., cameras). My interests include developing tracking

algorithms and systems that can handle the complexities of autonomous vehicles,
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including predicting their future movements and understanding their intentions.
The work has been extended to monitor the intentions of pedestrians (where
pedestrians are segmented as the main objects).

19.  These vehicle tracking systems enable continuous monitoring and
tracking of vehicles, providing valuable information for traffic management, law
enforcement, and security purposes.

20. My paper "Detection and Classification of Vehicles", published in the
IEEE Transactions on Intelligent Transportation Systems in March 2002 is one of
the most cited papers in the history of this journal (more than a thousand citations).
The paper among other contributions shows how to segment thee main object from
videos and images in low-light conditions. I also have nine patents in pertinent
areas. One of them is the "Crowd Counting and Monitoring” with P. Kilambi and
O. Masoud. It discloses a system and method for accurately estimating the
number of people in a crowded area and monitoring their behavior. The invention
utilizes computer vision techniques and machine learning algorithms to analyze
video feeds from cameras overlooking the target area. It employs techniques such
as background subtraction, main object detection, and tracking to identify
individual people within the crowd.

21. The system uses density estimation methods to handle areas where

individuals are difficult to distinguish. Advanced features might include the ability
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to detect and track movement patterns, identify unusual behaviors or potential
security threats, and predict crowd flow.

22.  Our research work has been funded by several government funding
agencies. For example, we have received funding from the Department of
Homeland Security to monitor threats at Mass Transit Sites like the 30th Street
Station in Philadelphia, PA, and the Light Rail Station in the Minneapolis-Saint
Paul International Airport. Tracking humans was an essential task for which we
developed a variety of image processing algorithms and tools.

23.  For more than a decade, we have been developing computer vision-
based systems to assess truck parking availability at truck rest areas. The funding
came from FHWA, MnDOT, WiscDOT, and KansasDOT. The approach uses
multiple cameras to detect trucks and other vehicles and determine empty spaces.
The system operates in all weather conditions around the clock.

24. I have received numerous honors and awards for my research and
contributions. I have been a Distinguished McKnight University Professor at the
University of Minnesota since 2007 and have been a McKnight Presidential
Endowed Professor in Computer Science since 2016. Also in 2007, I was
nominated and became an IEEE Fellow. In 2016, I received the IEEE RAS George
Saridis Leadership Award in Robotics and Automation as well as the Center for

Transportation Studies Research Partnership Award. I have also received the IEEE
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VTS 2001 Best Land Transportation Paper Award for the paper "A Novel Method
for Tracking and Counting Pedestrians in Real-Time Using a Single Camera" (with
Osama Masoud).
25.  Asaresult of my work and research, I am familiar with the design,
operation, and functionality of systems such as those described in the *365 patent.
26.  Further details regarding my employment and academic history are

included in my curriculum vitae, attached as Exhibit A.

III. LEVEL OF SKILL IN THE ART AND BASIS FOR OPINIONS

27.  Mr. Parulski contends that a POSITA in the field of the *365 patent
would have “a bachelor’s degree or equivalent in electrical engineering, computer
science, or a related field, in addition to three years in research, design, or
development in digital image processing.” Ex. 1003, 968. I understand the
Petitioner has adopted this definition of a POSITA. Pet., 13-14. I disagree with Mr.
Parulski’s definition, and the Petitioner’s adoption, of a POSITA’s level of skill in
this field. In my opinion, a POSITA would have a bachelor’s degree or equivalent
in electrical engineering, computer science, or a related field, in addition to one
year in research, design, or development in digital image processing. The reason
for my disagreement is that in 2004-2005, an introductory course on image
processing was offered as a senior/junior course in most of the pertinent
departments. Furthermore, I disagree with Mr. Parulski’s opinion that the *365
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specification “provides few details” as to how to determine the standard color
values for the main objects such as sky or flesh, and that a POSITA with the
appropriate level of skill in this field “would have been aware of various
techniques for determining a main object which characterizes an image and
adjusting the picture quality of the main object using standard color values which
correspond to the main object.” Ex. 1003, 968. The determination of a main object
was known as a “chicken and egg” problem in 2004-2004 since it required a
collection of image features and their associated statistics (including position data
associated with the main object), which were only available if the main object in
those images was already determined. Moreover, a POSITA would not have
known these techniques since they would have been exposed to only introductory
material, especially if one considers the existence of image noise and cluttered
environments.

28. However, I apply Mr. Parulski’s definition of a POSITA for purposes
of this Declaration, which does not affect my opinion that the Petitioner has failed
to show the challenged claims are unpatentable over the asserted prior art
references. I reserve all rights that [ may have to rebut Mr. Purlaski’s definition of
a POSITA, present my own opinions regarding the appropriate level of skill and
experience of a POSITA in further detail, and address the effect a POSITA’s skill

level may have on the patentability of the *365 patent in subsequent proceedings.
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29. Based on my experience and record of accomplishments, I am
qualified to render opinions regarding the technology claimed and described in the
’365 patent. Based on my expertise and qualifications, I am qualified to provide an
opinion as to what a POSITA would have understood, known, or concluded as of
approximately 2004-2005.

30. Inreaching my opinions and conclusions, I have relied upon my
education, my work experience in the relevant field, and my training, and
considered and relied upon my review and analysis of the Petition and all Exhibits.

IV. RELEVANT LEGAL PRINCIPLES

31.  For the purposes of this declaration, I have been informed about
certain aspects of the law that are relevant to my analysis and opinions. I have
applied these legal principles in rendering my opinions below.

A. Claim Construction

32. T understand that the ordinary and customary meaning of a claim term
is the meaning that the term would have to a POSITA at the time of the invention.

33. Inthe absence of an express intent on the part of the inventor to give a
special meaning to the claim terms, the words are presumed to take on the ordinary
and customary meanings attributed to them by a POSITA.

34. Tunderstand that it is the use of the words in the context of the written

description, and as customarily used by those skilled in the relevant art, that
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accurately reflects both the ordinary and the customary meaning of the terms in the
claims.

35. Tunderstand that the basis for a term’s ordinary and customary
meaning may be derived from a variety of sources, including the words of the
claims themselves, the remainder of the specification, the prosecution history, and
extrinsic evidence concerning relevant scientific principles, the meaning of
technical terms, and the state of the art at the time of the invention.

36. I have been instructed that dictionary definitions or definitions from
technical references can be used to inform or confirm the ordinary and customary
meaning of words found in a claim, but that in construing claim terms, the general
meanings gleaned from reference sources, such as dictionaries, must always be
compared against the use of the terms in the context of the claim itself.

37. Tunderstand that a patent applicant is entitled to be his or her own
lexicographer (in other words, provide his or her own meaning to a word or phrase)
and may rebut the presumption that claim terms are to be given their plain and
ordinary meaning. To do so, the applicant must clearly set forth a definition of the
term that is different from its ordinary and customary meaning. Where the
applicant provides an explicit definition for a term, that definition will control
interpretation of the term as it is used in the claim in which it appears. I understand

that the specification can also be relied on for more than just explicit lexicography
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to determine the meaning of a claim term. For example, I understand that the
meaning of a particular claim term may also be determined by implication, that is,
according to the usage of the term in the context of the specification.

B. Anticipation

38. I understand that under U.S. Patent Law, 35 U.S.C. § 102, a claim is
invalid as anticipated if all elements of the claims are disclosed, expressly or by
necessary implication, in a single publication that qualifies as “prior art” to the
patent in question and in a way that enables a person having ordinary skill in the
art to make and use the invention.

39. Tunderstand that a prior art reference describes the claimed invention
if it either expressly or inherently describes each and every feature set forth in the
claim; that is, in determining whether a single prior art reference anticipates a
patent claim, one should take into consideration not only what is expressly
disclosed in that reference, but also what is inherently present as a natural result of
the practice of the system or method disclosed in that reference.

40. T understand that to establish inherency, the evidence must make clear
that the missing descriptive matter is necessarily present in the item of prior art and

that it would be so recognized by a person having ordinary skill in the art.
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C. Obviousness

41. T understand that under U.S. patent law, 35 U.S.C. § 103, a claim is
invalid as obvious if the differences sought to be patented and the prior art are such
that the subject matter 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.

42. 1 am informed that an obviousness analysis requires an assessment of
the scope and content of the prior art, the differences between the art and the
claims at issue, and the level of ordinary skill in the art. I am told that it is against
this backdrop that obviousness is assessed.

43. 1 am informed that a POSITA is a hypothetical person who is
presumed to be aware of all the pertinent prior art. [ am also informed that an
obviousness analysis may take account of the inferences and creative steps that a
POSITA would employ.

V. BACKGROUND OF THE °365 PATENT
A. ’365 Patent Overview

44.  The *365 patent describes and claims inventions that improve digital
image quality adjustment processes to more accurately identify “main objects” in
an image and perform more accurate adjustments to those main objects based on

their specific characteristics. The 365 patent describes a “main object” as a portion
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of the image “characterizing the image.” Ex. 1001, 1:8-10, 1:20-29, 2:16-18,
17:60-63. The patent identifies several examples of main objects, including “sky,”
“people (faces)” (or “flesh”), and “vegetation” (or “green”). *365 at 18:2-6, 18:65-
19:5.

45. The 365 inventions address two problems in prior image processing
systems “for automatically adjusting picture quality using standard values without
the need for user input.” Ex. 1001, 1:12-19. First, prior systems did not accurately
identify “the main object characterizing the image.” Id., 1:20-29. “[T]he erroneous
determination of the main object can thus result in poor picture quality.” /d.
Therefore, “there is a need for a technique to accurately determine the main
object.” Id.

46. Second, prior systems made “main object” determinations “across the
board, without taking into consideration subtle differences in the main object
characterizing the image.” Id., 1:30-40. Further, in those prior systems, “a
standardized picture quality adjusting process is carried out on the main object that
has been determined.” Id. Using a standardized process for all main objects makes
it “inherently impossible to carry out a picture quality adjusting process that takes
advantage of the subtle characteristics of the main object, and it is [therefore] not

always possible to output a more attractive main object.” /d. Therefore, “[t]here is
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[] a need for a picture quality adjusting technique that is more responsive to
variations in main objects.” /1d.

47.  The ’365 patent describes a “First Embodiment” that provides an
improved technique for accurately determining main objects and a “Second
Embodiment” that provides an improved picture quality adjusting technique that is
more responsive to variations in main objects. Id., 7:21-14:14 (“First
Embodiment”), 14:16-27:33 (“Second Embodiment”).

1. “First Embodiment”: Improved Main Object
Determination.

48.  The “First Embodiment” of the *365 invention improves accuracy of
main object detection by analyzing three types of data, as recited in the claims: (1)
“color ranges” of areas of pixels, (2) “position data” corresponding to color range
areas of pixels, and (3) “position conditions stipulating the position where an
object that corresponds to the specific color range [is] to be present.” Ex. 1001,
27:54-28:13 (claim 1); see also id., 7:36-65 (describing how to determine main
objects using these data), 8:47-10:22 (describing formation of “color range areas™),
10:23-11:38 (describing use of color ranges, color range area position data, and
position conditions to determine main objects and more accurately differentiate

main objects bearing the same color ranges), 13:33-58 (describing aggregation of
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individual pixels bearing the same “color range” to create areas and comparing the
color range and position of areas to position conditions).

49.  Claim 1 recites an embodiment of this aspect of the *365 invention,
including “analyz[ing] the image data . . . and determin[ing] the color range,”
“defin[ing] color range areas” that include adjacent groups, “acquir[ing] position

29 ¢¢

data for the color range areas,” “acquir[ing] position condition stipulating the
position where an object that corresponds to the specific color range [is] to be
present,” and, finally “determin[ing] the main object” by using the color range,
position data, and position conditions:

1. An image processing device that determines the main
object which characterizes an image, the image
processing device comprising:

image data acquiring module that acquires image data that
is data of the target image and that is composed of a
plurality of pixel data;

color range determining module segmenting that segments
the image data into a plurality of pixel data groups

according to the plurality of areas into which the image

is split, analyzes the image data in terms of pixel data
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units, and determines the color range exhibited by the
pixel data groups;

color range area defining module that defines color range
areas by associating pixel data groups that exhibit the
same color range and that are adjacent to each other
among pixel data groups exhibiting specific color
range;

position data acquiring module that acquires position data
for the color range areas; position condition acquiring
module that acquires position conditions stipulating the
position where an object that corresponds to the
specific color range to be present; and

main object determining module that determines the main
object corresponding to the color range areas using the
color range and the position data of the color range
areas as well as the position conditions;

wherein each of the modules of the image processing
device is executed by an integrated circuit.

1d., 27:54-28:13 (emphasis added).
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50. By determining color ranges of areas of pixels, acquiring position data
corresponding to those areas, and comparing to position conditions stipulating a
location where an object corresponding to a color range may validly be present, the
’365 invention can more accurately differentiate among main objects that exhibit
the same color range: “the main object can be determined more accurately from the
standpoint of both the color range and positions.” Ex. 1001, 13:53-59. In the
invention, “when the main object corresponding to the color range areas is
determined, the determination is made using position conditions where the
specified main object to be present in addition to the color range data which the
specific main object should have.” Id., 11:15-38. As a result, “[1]t is thus possible
to make more accurate determinations, that is, to reduce determination errors,
compared to when the main object is determined using just color range data.” /d.

51.  For example, the main object detection process first uses the hue of
color range areas to narrow the main object candidates to either “sky, green, or
persons.” Ex. 1001, 10:52-54. As shown in Figure 6 below, “sky” is a main object
candidate for the color ranges Al and A2 (highlighted in blue) because they
exhibit sky blue color, and “person (face)” is a main object candidate for color
region A3 (highlighted in tan) because it exhibits a “flesh tone.” Id., 10:54-58.
Next, the position data of the color range areas is compared to position data that

stipulates valid position conditions (e.g., ranges) where objects exhibiting a
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specific color range may be present. /d., 10:59-11:14. For example, two color
range areas Al and A2 (as shown in Figure 6 where area A1 is the sky and area A2
is a blue shirt) that both exhibit “sky blue” color ranges can be distinguished by
comparing the position data of the color range area with position conditions that

stipulate a valid location of the exemplary main object “sky.” Id.

Fig.6

Id., Fig. 6.

52.  The main object is detected by comparing the color range and position
conditions to possible main object candidates in the image data. Id., 10:59-11:14.
For example, “sky” is determined as a main object for region A1l because the color
range of region Al exhibits a hue of “sky blue” and the color range area meets the
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position conditions defining the object “sky” (an area in x-y position coordinates
(x,0): 0<x<7 and (0,y): 0<y=<2). Id. However, region A2, which also exhibits sky
blue color, is determined not to be “sky” because, although region A2 exhibits the
same color range as object “sky,” region A2 does not meet the position conditions
for the object “sky.” Id. Instead, “the color range area A2 corresponds to sky blue
clothing.” Id., 11:7-11. And “person (face)” is determined as a main object for
region A3 because it “includes an area, such as area (3,4), which meets [the]
position conditions” for the object “people” (an area in x-y position coordinates
(x,0): 2<x<5 and (0,y): 2<y<5). Id., 10:59-11:3, 11:12-14.

53.  Figure 3 illustrates an embodiment of the system recited in the claims,
including three modules corresponding to the three types of data used that the
claimed inventions use to determine main objects—color range areas (M3),

position data for color range areas (M4), and position conditions (M5):
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Fig.3
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Ex. 1001, Fig. 3, 7:23-8:5 (describing Fig. 3).

54.

The invention first analyzes the image data in “image data analysis

module (color range acquiring module) M2” to “determine[] the color range” of

the image data, for either pixels or areas of pixels. Id., 7:32-38. “[C]olor range area

defining module M3” then “forms color range areas by associating adjacent image

data areas exhibiting the same color range using the determined color range data.”

1d., 7:37-44.
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55.  Figure 3 also illustrates two modules, M4 and M5, that acquire data
relating to position. /d., 7:44-50. “The position data acquiring module M4 acquires
position data . . . for color range areas formed using the results of the analysis of
the image data.” Id. “The position condition acquiring module M5 acquires
position conditions stipulating where objects exhibiting specific color range [are]
to be present.” /d. Finally, “[t]he main object determining module M6 determines
the main object corresponding to the color range areas using the color range and
position data of the color range areas as well as the position conditions.” Id., 7:51-
54.

56.  Figure 5 illustrates a corresponding process for determining main
objects that also analyzes the image data to determine color ranges (step S130),
determines color range areas by associating pixels or areas “of the same color
range” (step S140), acquires position data for the defined color range areas (step
S150), and acquires position conditions (step S160) to then determine a main

object (step S170):
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Fig.5
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Ex. 1001, Fig. 5, 8:47-11:14 (describing Fig. 5).

57.  “The position conditions (object-determining conditions) are
conditions used to determine whether or not the color range areas correspond to a
certain object by means of the color range and position data of the color range
areas.” Id., 10:45-49.

58. By determining color range areas and acquiring their position data, the
system can “compare| ] the position data of color range areas . . . with the position

data corresponding to [associated main objects] to determine the main object.” Id.,
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10:59-11:14. Specifically, “position conditions” stipulate valid position conditions
(e.g., ranges) where objects exhibiting a specific color range may be present. /d.
For example, as illustrated in Figure 11, position conditions for the object “sky”

define an area in x-y position coordinates such as (x,0): 0<x<7 and (0,y): 0<y<2:

Fig.11
OBJECT HUE POSITION
TOP OF IMAGE AND
SKY SKY BLUE/ TOUCHING EDGES OF AREA(x,0), (O), (7,y)

RED IMAGE =x=7.0=Y=
BOTTOM OF IMAGE

VEGETATION| GREEN |AND TOUCHING EDGES
OF IMAGE =r=nT=E0=

PEOPLE |FLESH TONE| MIDDLE OF IMAGE AREA(xy)

Id., Fig. 11, 10:44-11:3.

59. The system and process claimed for the “First Embodiment” of the
’365 inventions improve accuracy for main object image detection. /d., 11:15-38.
The system and process more accurately determine main objects by using both
color ranges and the position information of the color range areas (assessing, for
example, whether a color range area resides in a location where a corresponding
object is expected to appear). Id.

60. Independent apparatus claims 5 and 10 recite variations of this aspect
of the ’365 invention. /d., 28:33-48 (claim 5), 29:4-20 (claim 10). Both claims

recite performing analysis of the image data, acquiring position data for “areas of
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the image data” (claim 5) or “pixel data groups” (claim 10), and using the results
of the analysis and the acquired position data to determine the main object. /d.
Independent method claims 15, 16, and 17 recite methods corresponding to the
functions performed by the systems recited in apparatus claims 1, 5, and 10,
respectively. Id., 29:47-30:25.
2. “Second Embodiment”: Improved Adjustment of Data
Determined to Represent a Main Object Using the

Properties of the Main Object Data to Acquire Correction
Conditions Specific to Those Properties.

61. The 365 patent’s “Second Embodiment” improves image quality by
making image adjustments to main objects that the image processing system has
identified by analyzing the properties (such as color and statistical values) of the
image data for those objects and selecting correction conditions corresponding to
those specific properties. Ex. 1001, 3:42-61, 4:17-31, 17:54-18:9. By adjusting the
main object image data using “correction conditions corresponding to the
properties” of the identified main object image data, “[i]t is thus possible to
improve the picture quality of the main object characterizing the image.” Id., 3:42-
61.

62. This aspect of the invention improves upon inferior prior art systems
that carried out “a standardized picture quality adjusting process . . . on the main

object that has been determined,” and thus did not “carry out a picture quality
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adjusting process that takes advantage of the subtle characteristics of the main
object.” Id., 1:30-40.

63. Claim 18 recites a system configured to perform the improved process
described in the “Second Embodiment,” with modules that “determine[] the main

99 ¢¢

object image data,” “acquir[e] the properties of the determined main object image
data” and ““acquir|[e] correction conditions corresponding to the properties that
have been acquired™:
18. An image processing device comprising:
main object image data determining module that
determines the main object image data corresponding
to the main object characterizing the image;
property acquiring module that acquires the properties of
the determined main object image data;
correction condition acquiring module that acquires
correction conditions corresponding to the properties
that have been acquired; and
picture quality adjusting module that adjusts the picture

quality of the main object image data using the

acquired correction conditions;
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wherein each of the modules of the image processing
device 1s executed by an integrated circuit.
Ex. 1001, 30:26-39.

64. The 365 patent’s improved main object image data adjustment
process includes several inventive steps. First, the system acquires “properties” of
the determined main object image data. /d., 14:51-61, Fig. 13. The specification
describes “statistical values and color values” as examples of such “properties.”
Id., 14:51-61. It describes “maximum and minimum luminance, and histograms of
R, G, and B components in the main object image data” as examples of such
“statistical values.” Id., 16:27-33.

65.  After acquiring the properties, the system “acquires correction
conditions corresponding to the acquired properties.” Id., 14:51-61. “Correction
conditions” include values for image data parameters related to image quality, “and
include, for example, shadow, highlight, brightness, contrast, color balance, and
memory color correction parameters.” Id., 16:15-26. In some embodiments,
“correction conditions” are “standard color values corresponding to the classified
main object,” such as “the ideal color values of the classified main object, such as
the ideal color values for bright sky, ordinary sky, and dark sky.” Id., 15:18-22.

66. Figure 13 illustrates the *365 invention’s process of determining a
main object (highlighted in red), acquiring and analyzing the properties

Patent Owner 138 East Ex. 2001
Page 032



IPR2024-00955
U.S. Patent No. 7,668,365

(highlighted in green) of the image data that has been determined to represent a

main object, and then acquiring correction conditions based on those properties

(highlighted in ):

IMAGE DATA
ACQUIRING MODULE |

[} M12
MAIN OBJECT | —
DETERMINING MODULE
¥ M13
et
PROPERTY ACQUIRING MODULE /]
(COLOR VALUE ACQUIRING MODULE)
= M16
M14
S MAIN OBJECT
CLASSIFICATION MODULE
CORRECTION CONDITION 7 A5
ACQUIRING MODULE Bis
STANDARD COLOR VALUE

ACQUIRING MODULE

Y (]
M15 PICTURE QUALITY

Nezan] ADJUSTING MODULE | M13)

CORRECTION LEVEL }™

DETERMINING MODULE

M152

PICTURE QUALITY +—
CORRECTING MODULE

Y 18
IMAGE OUTPUT MODULE

.................................................................

OUTPUT IMAGE

Id., Fig. 13 (color added), 14:44-15:11.

67. The invention determines main object image data (M12), then
acquires properties corresponding to the determined main object image data (M13),
and then acquires correction conditions corresponding to those properties of the
determined main object image data (M14). Id. By using this process—instead of a

“standardized picture quality adjusting process”—the invention enables more
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granular adjustment of main objects that have the same general type (such as a
face) but have different properties (such as skin tone). /d., 1:30-40, 17:54-18:9.
68.  For example, because the invention acquires correction conditions
based on acquired properties of the main object image data, such as color and
statistical values, the invention enables a system that can classify a main object at
multiple levels of granularity and acquire correction conditions tailored to that
granular classification. Ex. 1001, Fig. 14, Fig. 15, 15:56-16:3, 16:15-26. Figure 14
illustrates an example process that includes a classification step (S220, highlighted
in purple) for the main object, based on its data’s acquired properties (here, color

values).
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Fig.14

{ START

! /,-vSZOU

I_ ACQUIRE IMAGE DATA |

- 5210

Y
{TACQUIRE COLOR VALUE OF MAIN OBJECT
| IMAGE DATA

5220

CLASSIFY MAIN OBJECT BASED ON COLOR
VALUE OF MAIN OBJECT IMAGE DATA

l S230
' ACQUIRE CORRECTION STANDARD LEVEL

CORRESPONDING TO CLASSIFIED MAIN OBJECT

l —5240

ANALYZE MAIN OBJECT IMAGE DATA AND OBTAIN
PROPERTY VALUES (STATISTICAL VALUES)

l /-—3250
CALCULATE CORRECTION LEVEL BASED ON
PROPERTY VALUES OF MAIN OBJECT IMAGE DATA

AND CORRECTION STANDARD LEVEL

S260
| ADJUST PICTURE QUALITY OF MAIN OBJECT ‘

IMAGE DATA WITH CORREGTION LEVEL

| PRODUCE PRINTING IMAGE DATA ‘

Id., Fig. 14, 15:56-16:3, 16:15-26.

69. Figure 15 illustrates example different types of classified main objects
that have been classified based on their data’s properties (here, color values), and
the different correction conditions (here, “correction standard level”)

corresponding to those properties:
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Fig.15

CLASSIFIED CLASSIFICATION
MAIN OBJECT COLOR VALUE

CORRECTION STANDARD LEVEL

CONTRAST b, BRIGHTNESS b,
COLOR BALANCE b

CONTRAST n, BRIGHTNESS n,
COLOR BALANCE n

CONTRAST d, BRIGHTNESS d,
COLOR BALANCE d

BRIGHT SKY Hcsb, Scsb, Besb

ORDINARY SKY Hcsn, Scsn, Besn

DARK SKY Hcsd, Scsd, Besd

70.  Id., Fig. 15, 16:15-26. These correction conditions, corresponding to
main object image data properties, allow for “detailed main objects [to] be output
at their most attractive.” Id., 16:15-26. The 365 invention’s improved process
allows more granular correction of main objects by using correction conditions
corresponding to the properties of the main object image data (e.g., step M14,
shown in Figure 13, above) rather than performing the same coarse operation based
on a general determined main object, for example, a “sky” (e.g., step M12),
regardless of its actual properties. /d.

71.  The specification gives several specific examples of the improvement
in image quality adjustment facilitated by the invention’s claimed process,
including the ability to better reproduce different types of skies:

When, for example, the sky is the main object, there would
be different standards with more attractive, higher picture
quality for bright sky, ordinary sky, dark sky, brilliant sky,
overcast sky, clear sky, and red sky, respectively. The

main object can thus be made to look more attractive by
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specifying sky in greater detail in terms of what kind of

sky it is, and carrying out the optimal picture quality

adjusting process on the specified sky.
1d., 18:2-9. The specification teaches several other examples of granular main
object image quality adjustment, such as skin tones and vegetation colors. /d.,
18:65-19:5.

72.  Asdiscussed above, independent claim 18 recites an embodiment of
this aspect of the *365 invention. Ex. 1001, 30:26-39. Independent apparatus claim
23 recites a variation of this aspect of the *365 invention in which the system
classifies the main object based on its color value properties and acquires “standard
color values”—a form of “correction conditions”—corresponding to the
classification. /d., 30:65-31:15 (claim 23). Independent method claims 32 and 33
each recite method steps corresponding to the functions recited in apparatus claims
18 and 23, respectively. Id., 32:23-33 (claim 32), 32:34-48 (claim 33).

B. Related District Court Litigation

73. 1am aware of a related District Court case involving the same parties,

and where the *365 patent was asserted.
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VI. ANALYSIS OF LUO-250 (GROUND 1)
A. Luo-250: Overview

74. It is my opinion that Luo-250 is fundamentally different than the *365
inventions. Luo-250 describes a system that performs calculations on probability
values for individual pixels and performs traditional image operations on all pixels
in an image based on those probability values. Ex. 1005, [0031]-[0036], [0038],
[0045], [0064]-[0066]. Luo-250’s system assigns probability values to every pixel
in an image to indicate the likelihoods that the pixel is part of certain subject
matter, such as grass, fabric, or skin. /d., [0038]-[0040]. It calls these pixel-by-
pixel probabilities “belief maps.” 1d., [0017], [0032], [0033], [0043], [0044],
[0064].

75.  For example, unlike the ’365 inventions, Luo-250 does not correct
potential main objects by acquiring properties (such as color or statistical values)
of the determined main object image data and then acquiring correction conditions
corresponding to those properties. Instead, Luo-250 describes determining
probabilities that individual pixels belong to main objects and adjusting those
pixels by operating on the pixels’ individual probability values. /d., [0032], [0043],
[0064].

76.  And it is my opinion that Luo-250 does not describe correcting main

object image data by using correction conditions corresponding to the properties of
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main object image data. Instead, Luo-250 describes performing traditional image
enhancement operations where each operation’s function for each pixel in the
image is based on the probability that the pixel is part of certain subject matter. /d.,
[0045], [0064]-[0066]. And Luo-250 does not perform image enhancement
operations based on properties of a set of main object image data. Luo-250’s
system merely weights the image enhancement operation for each pixel based on
the probability that the pixel contributes to one or more subject matters, provided
in the corresponding “belief maps.” Id. Finally, Luo-250 applies a predetermined
threshold (e.g., Fig. 9) to the probability values for skin-tone colored pixels to
proceed further. This predetermined threshold among other things is a major
differentiator between Luo-250 and the *365 patent since the *365 discloses a
dynamic process for main object determination that is not dependent on
predetermined cutoff /threshold values. A POSITA would have not been informed
by the reference to a predetermined cutoff value since this cutoff’s value
determination is not disclosed and happens before a particular image is acquired. In
other words, Luo-250 should not be viewed as relevant prior art since it just
discloses the generation of a subject matter belief map (Fig. 10) and a
predetermined threshold.

77.  Itis therefore my opinion that Luo-250’s purported solution is

significantly different than the *365 inventions. Specifically, unlike the 365
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inventions, Luo-250 does not determine a “main object,” then acquire properties of
the data corresponding to that determined object, and then acquire correction
corrections corresponding to the acquired properties, such that the correction
conditions corresponding to the acquired properties allow the system to adjust
main objects that have the same general type (such as a face) but have different
properties (such as skin tone) in a more granular way. Instead, Luo-250 determines
probability values for every pixel in an image for one or more different “subject
matters,” which generates, for each pixel, a set of probabilities that the pixel may
contribute to several different types of subject matter. Luo-250 then provides an
“image enhancement operation” based on the probable subject matters of the
individual pixels and does not acquire correction conditions corresponding to the
properties of the main object image data which is same technique as the prior
systems, “standardized picture quality adjusting process” based on the determined
main object and not the properties of the image data of the determined main object.
Luo-250 does not even use image properties during the “image enhancement
operation,” instead, Luo-250 discloses using the probability values assigned during

the main object determining operation. /d., [0032], [0043], [0064].
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B. The teachings of Luo-250 do not satisfy all elements of claims 1, 3,
5-19, 21-24, 26, 27, and 30-33.

1. Claim 1

a. “[a] color range determining module segmenting that
segments the image data into a plurality of pixel data
groups according to the plurality of areas into which
the image is split, analyzes the image data in terms of
pixel data units, and determines the color range
exhibited by the pixel data groups” (claim 1[b])

78.  In my opinion, Luo-250 does not disclose any function that “analyzes
the image data in terms of pixel data units, and determines the color range
exhibited by . . . pixel data groups.” I disagree with Mr. Parulski’s opinion that
Luo-250’s system satisfies these limitations by “designat[ing] certain pixels as
certain colors” and “determin[ing] the color exhibited by the regions of pixels.”
Ex. 1003, 9105.

79.  Luo-250 does not “analyze[] image data” and “determine[] a color
range.” In my opinion, Mr. Parulski is incorrect that Luo-250’s devices analyzes
each pixel to “designate certain pixels as certain colors” for at least two reasons.
1d. First, Luo-250 assigns, to individual pixels, “probability values,” not colors. Ex.
1005, [0032], [0034] (describing “probability values™), [0036] (computing “[f]or
each pixel, the probability that it is a skin-tone pixel”), [0038] (describing forming
“a skin-tone probability distribution” for the entire image). Thus, in my opinion,
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Luo-250 does not, in the functions relied on by Mr. Parulski, determine colors
exhibited by pixels at all: it determines probabilities. Mr. Parulski (as well as the
Petition) does not address this material distinction between Luo-250’s actual
disclosure and his characterization. /d., §9104-105; Pet., 18.

80.  Second, Mr. Parulski does not identify any disclosure in Luo-250
regarding determination of a color range. Ex. 1003, 9104-105. His instead relies
only upon Luo-250’s designation of pixels as “either skin-tone or non skin-tone.”
1d., 4]105. Accordingly, Mr. Parulski’s opinion at most asserts merely that Luo-250
considers the color of individual pixels. Id. He does not assert that Luo-250
anywhere “analyzes the image data . . . and determines the color range, as
claimed.” /d.

81.  The Petition therefore does not establish a reasonable likelihood that
Luo-250 discloses claim element 1[b]. The Petition does not contend that Luo-250
renders the missing aspects of this limitation obvious. Pet., 17-18.

b. “Ia] color range area defining module that defines
color range areas” and a “position data acquiring
module that acquires position data for the color range
areas” (claims 1[c], 1[d])

82.  In my opinion, Luo-250 does not disclose any function that “defines
color range areas” and “acquires position data for the color range areas.” Luo-250

does not operate on colors to define areas, because it relates only to probabilities of
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individual pixels, and Luo-250 does not disclose acquiring position data for any
defined “area” at all, as I discuss in my overview of Luo-250 above. Luo-250
describes coordinate data “(x,y)” only for individual pixels, and it does not
describe “acquiring” even those coordinates for the “spatially contiguous regions”
upon which Mr. Parulski’s opinion as to “color range areas” depends. Ex. 1003, 4
107-108; Ex. 1005, [0031], [0032], [0042]-[0044]. I disagree. Luo-250 does not
determine color ranges and does not acquire position data for any regions; it
operates only on individual pixels. /d.

83.  Furthermore, the claim recites a “color range area defining module
that defines color range areas.” Ex. 1001, 27:60-65. Mr. Parulski opines that Luo-
250 discloses this limitation by associating “[s]patially contiguous regions” of
pixels with similar probability values. Ex. 1003, § 107-108. I disagree because
Luo-250’s description of such “regions” does not satisfy the claimed function of
“defin[ing] color range areas.”

84.  First, as I discuss above, Luo-250 does not determine “color range
areas.” Instead, Luo-250 associates individual pixels that have similar
probability—not color—values into “spatially contiguous candidate subject matter
regions.” Ex. 1005, [0042] (describing “thresholding the belief values” to form
“spatially contiguous regions”). Luo-250 does not even inform a POSITA of how

to select this threshold for the belief values.
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85.  Second, Luo-250 also does not describe “acquir[ing] position data”
for the “spatially contiguous” regions. Throughout its disclosure, Luo-250
describes only coordinate data “(x,y)” for individual pixels. Ex. 1005, [0031],
[0032], [0042]-[0044], [0062], [0069], [0072]. Nowhere does Luo-250 describe
“position data” for any “area,” including the “spatially contiguous regions” upon
which the Petition relies. /d.

86.  Consistent with Luo-250’s singular focus on individual pixel data, for
the limitation “acquir[ing] position data for the color range areas,” Mr. Parulski
focuses on only “pixel position (X,y)” coordinates of individual instead of the
“spatially contiguous regions.” Ex. 1003, 99110-112 (“Each pixel . . . thus has a
‘pixel position (x,y) where ‘(x,y) denotes the x" row and the y" column of an
image.’” (citing Ex. 1005, [0062], [0069], [0072])). Mr. Parulski thus does not
identify a “position data acquiring module that acquires position data for the color
range areas.” And he does not opine that Luo-250 acquires position data for
“spatially contiguous regions,” Ex. 1003, 99110-112, because Luo-250 does not
contain any such disclosure.

87.  Furthermore, even in terms of individual pixels, Mr. Parulski does not
opine that Luo-250 “acquires position data for the color range areas” after
identifying “spatially contiguous regions.” Id., §111. Instead, he opines that “Luo-

250’s candidate subject matter areas, which are formed by associating spatially
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contiguous regions of pixels, would have pixel positions for each pixel in the
candidate subject matter area.” Id. (emphasis added). Mr. Parulski’s opinion is
therefore only that individual pixels within “spatially contiguous regions” in Luo-
250’s system “would save” individual pixel positions, not that the system performs
any operation that “acquires” any position data for the “spatially contiguous
regions” that Luo-250 identifies based on probability “belief values.” Id. (emphasis
added).

88.  In my opinion, Luo-250’s limited reference to “specific location (near
bottom of the images and in contact with image borders),” Ex. 1005, [0043], does
not disclose, expressly or by necessary implication, that Luo-250 “acquires
position data for the color range areas.” Luo-250’s reference to “specific location”
merely describes, in my opinion, where “a light and isotropic texture” may
typically be found (for example, “near bottom of the images and in contact with
image borders”). Luo-250 does not disclose (and Mr. Parulski thus does not
describe) how, if at all, the system in Luo-250 determines the position data of the
“candidate subject matter region.” Id. Mr. Parulski does not address this
deficiency, arguing instead only that “[e]each pixel” in a “candidate subject matter
area” “has a ‘pixel position (x,y),”” Ex. 1003, q111, (emphasis added), but
provides no opinion as to how Luo-250 acquires the position data of the “candidate

subject matter region.”
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89.  Neither Mr. Parulski nor the Petition contends that Luo-250 renders
this limitation obvious except to implement Luo-250’s deficient disclosure in a
“module.” Id., 113; Pet., 21. In my opinion, the Petition therefore has not
established a reasonable likelihood that Luo-250 discloses or renders obvious a
“color range area defining module that defines color range areas” and a “position
data acquiring module that acquires position data for the color range areas,” as
recited in elements 1[c] and 1[d].

c. “[a] main object determining module that determines
the main object corresponding to the color range
areas using the color range and the position data of
the color range areas as well as the position
conditions” (claim 1[e])

90. As I discuss above, the Petition and Mr. Parulski do not show that
Luo-250 describes either (1) determining “color range areas” or (2) acquiring
position data for any “areas,” therefore it is my opinion the Petition and Mr.
Parulski have not shown that Luo-250 teaches determining a main object using any
such data. Further, Mr. Parulski does not show that Luo-250 discloses using
“position conditions” to determine a main object.

91. Claim 18 recites using three types of information to “determine[] the
main object”: (1) “the color range,” (2) “the position data of the color range areas,”

and (3) “the position conditions.” Ex. 1001, 30:26-39. As I discuss above regarding
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claims 1[b-d], the Petition and Mr. Parulski have not established that Luo-250
determines “color range areas” or that Luo-250 acquires position data for any area,
including Luo-250’s “spatially contiguous regions.” Thus the Petition and Mr.
Parulski have not established that Luo-250 uses either of those two claimed
information categories to “determine[] the main object.”

92.  Further, Mr. Parulski does not show that Luo-250 uses “position
conditions” to “determine[] the main object.” As discussed above, Luo-250 does
not acquire “position data” for any areas, so it does not disclose comparing any
“position data” to “position conditions” that stipulate valid position ranges where
objects exhibiting a specific color range may appear. In addition, Luo-250’s brief
mention of “specific location” does not describe how—or if— Luo-250 defines
any “location” or determines whether pixels reside in a “specific location.” Ex.
1005, [0043]. In my opinion, Luo-250’s reference to “specific location” merely
describes where “a light and isotropic texture” may typically be found (for
example, “near bottom of the images and in contact with image borders”)—i.e.,
Luo-250 does not teach or suggest using “specific location” data to perform its
probability analysis. /d.

93. Accordingly, it is my opinion that the Petition and Mr. Parulski have

not established a reasonable likelihood that Luo-250 discloses this claim element.

Patent Owner 138 East Ex. 2001
Page 047



IPR2024-00955
U.S. Patent No. 7,668,365

Neither contend that Luo-250 renders the missing aspects of this limitation
obvious. Ex. 1003, qq114-116; Pet., 22-23.

2. Claim 5

a. “[a] image data analyzing module that segments the
image data into a plurality of areas for analysis in
terms of area units” (claim 5[b])

94.  In my opinion, Luo-250 does not disclose an “image data analyzing
module that segments the image data into a plurality of areas for analysis in terms
of area units.” For this element, the Mr. Parulski’s opinion relies on his analysis for
the “color range determining module . . . that . .. analyzes the image data in terms
of pixel data units, and determines the color range exhibited by the pixel data
groups” in element 1[b]. Ex. 1003, 9122.

95. Asdiscussed above for element 1[b], Mr. Parulski fails to establish
that Luo-250 performs any function that “analyzes the image data in terms of pixel
data units.” Mr. Parulski opines that Luo-250 satisfies 1[b] because Luo-250’s
“device analyzes the image in terms of pixels or pixel groups and determines the
color exhibited by the regions of pixels.” Id., §105. For element 5[b], Mr. Parulski
does not assert that Luo-250 discloses “analyz[ing]” pixel data in any way other
than by determining the color of pixel regions. /d., §122. However, as I discuss

above, Luo-250 does not determine the color of pixel regions.
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96. Instead, as I discuss above, Luo-250 determines only pixel-by-pixel
probability values indicating whether each pixel might contribute to different
categories of “target subject matter.” Before determining any pixel “regions,” Luo-
250 assesses color values only to compare individual pixel values to a
predetermined threshold for each “target subject matter” and generate an initial
probability, called a “belief value.” Ex. 1005, [0036], [0042], [0043]. After
assigning “belief value[s],” Luo-250 considers only those probability values for
subsequent operations, and it does not determine color values for any individual
pixel or region of pixels. Ex. 1005, [0042]-[0043] (describing use of “belief
value[s],” not color values). In my opinion, Luo-250 does not perform any analysis
of the color values among pixels within a region, such as by analyzing color
ranges.

97. Additionally, claim 5 requires “analysis in terms of area units” and
not in terms of individual pixels. Ex. 1001, 28:38-40. As I discuss above, Luo-250
operates only on individual pixels. In my opinion, the *365 specification confirms
that “area units” include multiple pixels because it differentiates “area units” from
individual pixels:

The flow chart in FIG. 5 shows the steps when the image
data areas or pixel data groups are composed of a

plurality of pixel data. When the image data areas or
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pixel data groups are composed of one pixel datum, Step
S110 is omitted, and the “area unit” in Step S120 is

99 ¢

changed to “pixel (pixel datum),” “each area” in S130 is
changed to “each pixel (each pixel datum),” and “areas
with the same color range” in S140 is changed to “pixels
(pixel data) with the same color range.”

1d., 8:64-9:3, Fig. 5.

98.  Mr. Parulski does not identify any function from Luo-250 that
analyzes multiple pixels; instead, he points to operations only on individual pixels
of either high-resolution or low-resolution image data. Ex. 1003, 9122.

99. Therefore, for the reasons I discuss above for element 1[b], and also
because Mr. Parulski does not identify any analysis of “area units” including data
of multiple pixels, Mr. Parulski and the Petition do not in my opinion establish a
reasonable likelihood that Luo-250 discloses an “image data analyzing module that
segments the image data into a plurality of areas for analysis in terms of area

units,” as recited in element 5[b]. And neither contend that Luo-250 renders the

missing aspects of this limitation obvious. Ex. 1003, 4122; Pet., 25-26.
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b. “[a] main object determining module that determines
the main object using the acquired position data and
the results of analysis” (claim 5[d])

100. In my opinion, Mr. Parulski does not establish that Luo-250 discloses
a “main object determining module that determines the main object using the
acquired position data and the results of analysis.” For this claim limitation, Mr.
Parulski relies on his analysis for the “main object determining module” in element
1[e]. Ex. 1003, 9124. He also relies on his analysis of limitation 5[b], asserting that
“Luo-250’s device determines the target subject matter using the results of the
analysis (that is, the analysis of the areas in terms of area units in 5[b]).” /d.

101. As discussed above, Mr. Parulski asserts, for element 5[b] (via
element 1[b]), that Luo-250 performs ““analysis in terms of area units”—and thus
the “analysis” in element 5[d]—by “determin[ing] the color exhibited by the
regions of pixels.” Id., §105. But as I discuss above in my overview of Luo-250, it
does not determine color for pixel regions; instead, it assesses only “belief”
probability values of individual pixels. And once Luo-250 has established a "belief
value” for each pixel, it operates only on those values and no longer considers
color values. Accordingly, in my opinion, Mr. Parulski does not establish that Luo-
250 “determines the main object using the acquired position data and the results of

analysis,” because it does not perform the alleged “analysis” of determining color
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ranges for the pixel regions upon which Mr. Parulski and the Petition rely. /d.,
9105; Pet., 26-27.

102. In addition, as I discuss above for element 1[e], Luo-250 teaches
neither using position data of any region to determine a main object nor comparing
position data of any region to “position conditions.” Mr. Parulski relies on his
analysis of element 1[e] for the limitation “using the acquired position data and the
results of analysis” in element 5[d], Ex. 1003, §124; accordingly, in my opinion,
Mr. Parulski’s analysis and conclusions are flawed as to element 5[d] for the same
reasons and do not demonstrated that Luo-250 discloses either limitation.

103. Therefore, it is my opinion that Mr. Parulski and the Petition do not
establish that Luo-250 “determines the main object using the acquired position data
and the results of analysis,” as claimed in element 5[d]. Neither contend that Luo-
250 renders the missing aspects of this limitation obvious. Ex. 1003, 9124; Pet.,

26-27.
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3. Claim 10

a. An “image data analyzing module that segments the
image data into a plurality of pixel data groups
according to the plurality of areas into which the
image is split, and analyzes the image data in terms of
pixel data units” (claim 10[b])

104. In my opinion, the Mr. Parulski does not establish that Luo-250
discloses an “image data analyzing module that . . . analyzes the image data in
terms of pixel data units.” For this element, as for element 5[b], Mr. Parulski relies
solely on his analysis for the “color range determining module . . . that . ..
analyzes the image data in terms of pixel data units, and determines the color range
exhibited by the pixel data groups” in element 1[b]. Ex. 1003, q133.

105. As I discuss above for element 1[b], Mr. Parulski fails to establish that
Luo-250 performs any function that “analyzes the image data in terms of pixel data
units” because Luo-250 does not determine “the color exhibited by . . . regions of
pixels.” Mr. Parulski opines that Luo-250 satisfies element 1[b] “because Luo-
250’s device analyzes the image in terms of pixels or pixel groups and determines
the color exhibited by the regions of pixels.” Id., §105. But as I discuss above,
Luo-250 does not determine color of pixel regions; it only compares an individual
pixel color to pre-determined thresholds and assigns corresponding probability
values to the individual pixel to create belief maps.
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106. In other words, Luo-250 determines only pixel-by-pixel probability
values indicating whether each pixel might contribute to different categories of
“target subject matter.” After assigning “belief” probability values to individual
pixels, Luo-250 considers only those probability values for subsequent operations;
it does not assess color values for any individual pixel or region of pixels. Ex.
1005, [0042]-[0043] (describing use of “belief value[s],” not color values). Luo-
250 does not perform any analysis of the color values among pixels within a
region, by, for example, analyzing color ranges as I discuss for element 1[b].
Instead, Luo-250 establishes individual pixel probability values and operates only
on those values.

107. Accordingly, for the reasons I discuss above for element 1[b], it is my
opinion that Mr. Parulski and the Petition do not establish a reasonable likelihood
that Luo-250 discloses an “image data analyzing module that . . . analyzes the
image data in terms of pixel data units,” as recited in element 10[b]. Neither
contend that Luo-250 renders the missing aspects of this limitation obvious. Ex.

1003, 9133; Pet., 30.
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b. A “main object determining module that determines
the main object using the acquired position data and
results of analysis” (element 10[d])

108. In my opinion, the Petition does not establish that Luo-250 discloses a
“main object determining module that determines the main object using the
acquired position data and the results of analysis.” For this element, Mr. Parulski
relies on his analysis for the “main object determining module” in element 5[d].
Ex. 1003, 9135.

109. As I discuss above for element 5[d], Mr. Parulski opines, relying on
his analysis of elements 5[d] and 1[b], that Luo-250 performs “analysis” by
“determin[ing] the color exhibited by the regions of pixels.” Ex. 1003, q105. But as
I discuss above, Luo-250 does not determine color for pixel regions—it assesses
only “belief” probability values of individual pixels—and considers only those
probability values for subsequent operations; it does not assess color values for any
individual pixel or region of pixels. Accordingly, Mr. Parulski does not establish
that Luo-250 “determines the main object using the acquired position data and the
results of analysis” because Luo-250 does not perform the alleged “analysis” of
determining color for pixel regions upon which the Mr. Parulski’s conclusion

relies. Ex. 1003, q135.
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110. In addition, as I discuss above for element 1[e], Luo-250 does not
teach using position data of any region to determine a main object, and does not
teach comparing position data of any region to “position conditions.” Mr.
Parulski’s opinion for element 10[d] relies on his analysis and opinions as to
element 1[e], which depends in turn on his opinions for element 5[d], for the
limitation “using the acquired position data and the results of analysis” in element
10[d], id., and therefore in my opinion has not demonstrated that Luo-250 discloses
either limitation.

111. Accordingly, Mr. Parulski and the Petition do not establish that Luo-
250 “determines the main object using the acquired position data and the results of
analysis,” as claimed in element 10[d]. Neither contend that Luo-250 renders the
missing aspects of this limitation obvious. Ex. 1003, 4135; Pet., 30-31.

4. Claims 2-4, 6-9, and 11-17

112. Because the Petition does not show that Luo-250 discloses or renders
obvious any of independent claims 1, 5, or 10, as I discuss above, it also does not
show that Luo-250 discloses or renders obvious any of dependent claims 2-4 and
7-9 (depending from claim 1), 6 (depending from claim 5), or 11-14 (depending
from claim 10).

113. Independent claims 15, 16, and 17 recite methods that correspond to
apparatus claims 1, 5, and 10, respectively. Ex. 1001, 28:33-48 (claim 5), 29:4-20
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(claim 10). Mr. Parulski and the Petitioner thus rely on their analysis of those
apparatus claims for method claims 15-17. Ex. 1003, 99144-163; Pet., 33-36.
Accordingly, for the reasons I discuss above for claims 1, 5, and 10, it is my
opinion that Mr. Parulski and the Petition also do not show that Luo-250 discloses
or renders obvious any of claims 15-17.

5. Claim 18

a. “la] property acquiring module that acquires the
properties of the determined main object image data”
(claim 18[b])

114. In my opinion, Luo-250 does not disclose “acquir[ing] . . . properties
of the determined main object image data.” The “determined main object image
data” in this limitation refers to “the main object image data corresponding to the
main object characterizing the image” previously recited in claim 18. Ex. 1001,
30:26-31.

115. Luo-250 does not teach or suggest acquiring “properties” of image
data that Luo-250’s system has determined to correspond to a main object, because
Luo-250 describes ingesting color values only before it creates any belief maps.
Ex. 1005, [0032], Fig. 1, [0034]-[0036], Fig. 9. Mr. Parulski does not provide any
evidence that Luo-250 performs the claimed limitations of determining a main

object and then acquiring properties of the main object image data (such as color
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and statistical values). Ex. 1003, 99166-167. Indeed, he does not address the plain
claim language that the acquired “properties” are “properties of the determined
main object image data” and not merely properties of individual pixels within the
main object image data. /d. Mr. Parulski also does not assert that Luo-250 teaches
or suggest acquiring properties of any image data other than the individual pixel
data ingested before constructing the belief map, much less acquiring properties of
the aggregated main object image data, such as color and statistical values, after
the main object has been determined. /d.

116. Mr. Parulski opines that the “color of the pixels” satisfies this
limitation. Ex. 1003, 4166. I disagree: the color values that Luo-250’s system
obtains at the outset of its process are individual pixel color values for every pixel
in the image, acquired prior to the main object determination. Ex. 1005, [0032],
[0034], [0043]. Individual pixel color values are not color values “of the
determined main object image data,” as claimed. Individual pixel color values
represent only individual pixels and not properties of a set of pixels corresponding
to any determined object within the image.

117. As I discuss above, Luo-250 obtains color values only once—at the
very outset of its process—and applies a “subject matter detector” to the digital
image to produce a “subject matter belief map,” which assigns to each pixel a

probability (“belief value”) that it might belong to a “target subject matter.” /d.,
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[0032], [0044]; see, e.g., [0036] (“For each pixel in the input color digital image,
the probability that it is a skin-tone pixel is computed.”). Luo-250 does not
“acquire[ ] the properties of the determined main object image data,” as claimed—
it merely obtains color values at the outset of its process before assigning
probability values.

118. Mr. Parulski does not address that Luo-250’s system obtains color
values only before computing probabilities that any pixel belongs to “target subject
matter.” Ex. 1003, §166. Instead, he opines that “the device identifies ‘skin-tone
colored pixels’ that make up ‘regions of skin tone colors.”” Id. (citing [0034],
[0036], [0039], [0079], Fig. 3). However, Mr. Parulski omits important context
from Luo-250 showing that this disclosure refers to probability values, not color
values. Luo-250 explains that it computes “probability values for skin-tone colored
pixels” before constructing the “belief map” that Mr. Parulski contends constitutes
the “determining the main object.” Id., [0034]; Ex. 1003, 4166. Luo-250 further
explains that “regions of skin-tone colors” correspond to ““a skin-tone probability
distribution for the input image.” Ex. 1005, [0038]. Luo-250 does not teach or
suggest that the probability values and distribution contain any color values, and
thus does not in my opinion teach acquiring “properties of the determined main

object image data.” Id.

Patent Owner 138 East Ex. 2001
Page 059



IPR2024-00955
U.S. Patent No. 7,668,365

119. However, despite the claim language requiring that the system
“acquire[] properties of the determined main object image data,” Mr. Parulski
identifies as “properties” only the probabilities (not related to any real properties of
the determined main object image data) computed during the same step that Mr.
Parulski also contends Luo-250’s system “determines the main object image data.”
Ex. 1003, 9166. In other words, Mr. Parualski does not identify any separate step
of “acquir[ing] properties of the determined main object image data” because Luo-
250 does not teach such a step. 1d.

120. Accordingly, it is my opinion that Mr. Parulski and the Petition have
not established a reasonable likelihood that Luo-250 discloses a “property
acquiring module that acquires the properties of the determined main object image
data,” as claimed. Neither contend that Luo-250 renders this limitation obvious.
Ex. 1003, 9166-167; Pet., 36-37.

b. “[a] correction condition acquiring module that
acquires correction conditions corresponding to the
properties [of the determined main object image data]
that have been acquired” (claim 18[c])

121. In my opinion, Luo-250 does not disclose “acquir[ing] correction
conditions corresponding to the properties [of the determined main object image
data] that have been acquired.” First, because Luo-250 does not disclose

“acquir[ing] properties of the determined main object image data,” as I discuss
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above for element 18[b]. Moreover, Luo-250 does not disclose “acquir[ing]
correction conditions corresponding to” such properties. Second, Luo-250 does not
describe using color values or any other properties to acquire “correction
conditions corresponding to” those values, which in my opinion renders Luo-250
fundamentally different than the *365 inventions’ solution to deficient correction of
“main objects.” That 1s, Luo-250 uses predetermined standard image operations
based solely on the belief that a pixel corresponds to a coarse type of “target
subject matter,” such as “sky.” Ex. 1005, [0045], [0064]-[0066].

122. Mr. Parulski relies on Luo-250’s description of a “memory” color
function (called “color re-mapping”) to satisfy the claimed “correction conditions.”
Ex. 1003, 9168 (citing Ex. 1005, [0049]). I disagree because Luo-250 does not
describe how to choose a “color re-mapping” operation—or any other “image
enhancement operation”—based on the properties of determined main object
image data. Ex. 1005, [0049]. Indeed, Luo-250 explicitly states that these
operations are based, at most, on a predetermined function for broad categories of
target subject matter, not on the properties of any determined main object image
data. Id. Mr. Parulski thus fails to show what the claim requires—a
“corresponden[ce]” between “properties” and the alleged “correction conditions.”
Ex. 1001, 30:32-34. Luo-250’s lack of disclose of this “corresponden[ce]” is

because Luo-250’s system is fundamentally different than the *365 inventions; in
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other words, it utilizes the inferior technique of using standardized adjustment
processes described in the Background of the *365 patent. Ex. 1001, 1:30-40.

123. Once Luo-250’s belief maps are generated, an “image enhancement
operation” is selected, but the selection does not correspond to any “properties” of
“determined main object image data.” Ex. 1005, [0045]. Luo-250 does not disclose
or suggest, as Mr. Parulski asserts, that the “image enhancement operation” is
selected on the basis of properties of the region to be enhanced: Luo-250 discloses
only that the image enhancement operation is selected “from a collection of pre-
determined image enhancement operations” relating to general types of target
subject matter. /d.

124. In my opinion, because Luo-250 does not disclose the *365 claim
limitations of acquiring “properties” of main object image data and corresponding
“correction conditions,” Luo-250 does not provide a benefit of differentiating
among “target subject matter” of the same type—Iike faces of different colors—
based on their unique characteristics. Instead, Luo-250 merely accumulates
probabilities that individual pixels correspond to broad “target subject matter”
categories such as “human flesh, sky, lawn grass, snow field, [and] water body”
and performs standardized picture quality adjusting processes. Id., [0079].

125. Accordingly, in my opinion, Luo-250’s system is an example of the

problem identified in the background of the *365 patent: it performs adjustments
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using “a standardized picture quality adjusting process.” Ex. 1001, 1:30-40. Thus,
because Luo-250 does not associate “correction conditions” with main object
“properties,” it is “inherently impossible to carry out a picture quality adjusting
process that takes advantage of the subtle characteristics of the main object, and it
is not always possible to output a more attractive main object.” Id.

126. Mr. Parulski, consistent with Luo-250’s lack of disclosure linking any
image properties to selecting an “image enhancement operation,” offers no opinion
as to how Luo-250 teaches that any alleged memory color “correction conditions”
“correspond[] to” acquired color values or other properties of the image, as
required by the claim. Ex. 1003, 4168-169. No portion of Luo-250 discloses how
Luo-250 selects a “color re-mapping” operation to apply. Ex. 1005, [0049], [0051].

127. Accordingly, it is my opinion that Mr. Parulski and the Petition have
not established a reasonable likelihood that Luo-250 discloses a “correction
condition acquiring module that acquires correction conditions corresponding to
the properties [of the determined main object image data] that have been acquired.”
Neither contend that Luo-250 renders the missing aspects of this limitation

obvious. Ex. 1003, 9168-169; Pet., 37.
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c. “[a] picture quality adjusting module that adjusts the
picture quality of the main object image data using
the acquired correction conditions” (claim 18[d])

128. In my opinion, Luo-250 performs the inferior “standardized picture
quality adjusting process” described in the Background of the *365 patent. Ex.
1001, 1:30-40. It does not “adjust[] the picture quality of the main object image
data using the acquired correction conditions [corresponding to the properties of
the determined main object image data],” as claimed. Accordingly, it is my opinion
that Dr. Parulski and the Petition have not established a reasonable likelihood that
Luo-250 discloses claim element 18[d], for the reasons I discuss above for claim
elements 18[b] and 18[c]. Neither contends that Luo-250 renders the missing
aspects of this limitation obvious. Ex. 1003, 4170-171; Pet., 37-38.

6. Claim 23

a. “la] color value acquiring module that acquires the
color value of the specified main object image data”
(claim 23[b])

129. As I discuss above for element 18[b], Luo-250 does not acquire any
“properties,” including color values, of data determined to have a probability of
being associated with any “target subject matter” and instead calculates probability

values and utilizes its standard image adjustment operations accordingly. In other
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words, Luo-250 has no need to, and therefore does not, acquire color values after
identifying any “target subject matter.”

130. Accordingly, it is my opinion that the Petition does not establish a
reasonable likelihood that Luo-250 discloses or renders obvious element 23[b] for
the reasons I discuss above for element 18[b].

b. “[a] standard color value acquiring module that
acquires standard color values corresponding to the
classified main object” (claim 23[d])

131. As I discuss above for element 18[c], Luo-250 does not disclose any
correspondence between “properties,” including color values, of data with
probabilities associated with a “target subject matter” and image adjustment
operations, including standard color values. Accordingly, it is my opinion that the
Petition does not establish a reasonable likelihood that Luo-250 discloses or
renders obvious element 23[d] for the reasons I discuss above for element 18[c].

c. “la] picture quality adjusting module that adjusts the
picture quality of the main object image data using
the acquired color values and standard color values”
(claim 23][e])

132. In my opinion, Luo-250 performs the inferior “standardized picture
quality adjusting process” described in the Background of the 365 patent. Ex.

1001, 1:30-40. It does not “adjust[] the picture quality of the main object image
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data using the acquired color values [of the specified main object image data] and
standard color values [corresponding to the specified main object],” as claimed.
Id., 31:4-13. Accordingly, it is my opinion that Dr. Parulski and the Petition have
not established a reasonable likelihood that Luo-250 discloses claim element 23[e],
for the reasons I discuss above for claim elements 18[b] and 18[c]. Neither contend
that Luo-250 renders the missing aspects of this limitation obvious. Ex. 1003,
183-184; Pet., 43.

7. Claim 32

a. “acquiring the properties of the determined main
object image data” (claim 32[b])

133. The Petition relies solely on its analysis of element 18[b] for element
32[b]. Pet., 51. Accordingly, for the reasons I discuss above for element 18[b], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-
250 discloses or renders obvious element 32[b].

b. “acquiring correction conditions corresponding to the
properties that have been acquired” (claim 32[c])

134. The Petition relies solely on its analysis of element 18[c] for element
32[c]. Pet., 51. Accordingly, for the reasons I discuss above for element 18[c], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-

250 discloses or renders obvious element 32[c].
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c. “adjusting the picture quality of the main object
image data using the acquired correction conditions”
(claim 32[d])

135. The Petition relies solely on its analysis of element 18[d] for element
32[d]. Pet., 51. Accordingly, for the reasons I discuss above for element 18[d], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-

250 discloses or renders obvious element 32[d].

8. Claim 33

a. “acquiring the color value of the specified main object
image data” (claim 33[b])

136. The Petition relies solely on its analysis of element 23[b] for element
33[b]. Pet., 51. Accordingly, for the reasons I discuss above for element 23[b], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-
250 discloses or renders obvious element 33[b].

b. “acquiring standard color values corresponding to the
classified main object” (claim 33[d])

137. The Petition relies solely on its analysis of element 23[d] for element
33[d]. Pet., 51. Accordingly, for the reasons I discuss above for element 23[d], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-

250 discloses or renders obvious element 33[d].
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c. “adjusting the picture quality of the main object
image data using the acquired color values and
standard color values” (claim 33[e])

138. The Petition relies solely on its analysis of element 23[e] for element
33[e]. Pet., 51. Accordingly, for the reasons I discuss above for element 23[e], it is
my opinion that the Petition does not establish a reasonable likelihood that Luo-

250 discloses or renders obvious element 33[e].

VII. ANALYSIS OF THE COMBINATION OF LUO-250 AND HIBI
(GROUND 2)

139. The Petition and Mr. Parulski do not assert that Hibi discloses or
renders obvious any of the independent claim elements absent from Luo-250 that I
discuss above for Ground 1. Pet., 53-61; Ex. 1003, 99213-229. Accordingly, it is
my opinion that Mr. Parulski and the Petition have not established a reasonable
likelihood of success that the combination asserted in Ground 2 renders obvious
any of the challenged claims.

VIII. ANALYSIS OF THE COMBINATION OF LUO-250 AND LUO-668
(GROUND 3)

140. The Petition and Mr. Parulski do not assert that Luo-668 discloses or
renders obvious any of the independent claim elements absent from Luo-250 that I
discuss above for Ground 1. Pet., 62-64; Ex. 1003, 49230-235. Accordingly, it is

my opinion that Mr. Parulski and the Petition have not established a reasonable
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likelihood of success that the combination asserted in Ground 3 renders obvious
any of the challenged claims.

IX. ANALYSIS OF THE COMBINATION OF LUO-250 AND MIYANO
(GROUND 4)

141. The Petition and Mr. Parulski do not assert that Miyano discloses or
renders obvious any of the independent claim elements absent from Luo-250 that I
discuss above for Ground 1. Pet., 64-68; Ex. 1003, 49236-243. Accordingly, it is
my opinion that Mr. Parulski and the Petition have not established a reasonable
likelihood of success that the combination asserted in Ground 4 renders obvious
any of the challenged claims.

X. ADDITIONAL REMARKS

142. I reserve any right that [ may have to supplement this declaration if
further information becomes available or if [ am asked to consider additional
information or to submit an additional declaration if inter partes review is
instituted. Furthermore, I reserve any right that I may have to consider and
comment on any additional expert statements and testimony of Petitioner’s expert
in this matter.

143. I hereby declare that all statements made of my own knowledge are
true and that all statements made on information and belief are believed to be true.

I further declare that these statements were made with the knowledge that willful
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false statements and the like so made are punishable by fine or imprisonment, or
both, under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application or any

patents issued thereon.

e

Nikolaos Papanikolopoulos, Ph.D.

Dated: October 11, 2024
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Nikolaos P. Papanikolopoulos

McKnight Presidential Endowed Professor in CS
Distinguished McKnight University Professor
Director, Minnesota Robotics Institute

Department of Computer Science and Engineering
University of Minnesota

200 Union Street SE

Minneapolis, MN 55455

phone: (612) 625-0163

fax: (612) 625-0575

e-mail: npapas(@cs.umn.edu

URL.: http://www.cs.umn.edu/~npapas

Education

+ Carnegie Mellon University, Pittsburgh, Pennsylvania
Doctor of Philosophy in Electrical and Computer Engineering, August 1992.
GPA: 4.0/4.0.

Thesis: “Controlled Active Vision” under the supervision of Professor Pradeep K. Khosla.

+ Carnegie Mellon University, Pittsburgh, Pennsylvania
Master of Science in Electrical and Computer Engineering, December 1988.
GPA:4.0/4.0.

Project: “FORS: Flexible Organizations” under the supervision of Professor Sarosh Talukdar.

» National Technical University of Athens, Athens, Greece
Diploma of Engineering in Electrical and Computer Engineering, July 1987.
GPA: 8.75/10.0.

Project: “Use of Fuzzy Logic in the Selection of Gains of the PID Controller” under the supervision of
Professor Spyros Tzafestas.

Professional Experience

« Director Minnesota Robotics Institute: University of Minnesota, Minneapolis, Minnesota.
July 2019 - present.

« Professor: University of Minnesota, Minneapolis, Minnesota.
Fall 2001 - present.

« Associate Professor: University of Minnesota, Minneapolis, Minnesota.
Fall 1996 - 2001.

« Assistant Professor: University of Minnesota, Minneapolis, Minnesota.
Fall 1992 - 1996.
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Research Experience

University of Minnesota, September 1992 - Present

Computer Vision

Image Processing

Machine Learning

Robotics

Intelligent Transportation Systems
Medical Robotics

Sensor Networks

Robotic Visual Tracking and Servoing
Sensor-Based Control in Transportation Systems
Active Vision

Computer Engineering

Signature Recognition and Identification

Carnegie Mellon University, August 1987 - August 1992

Robotics, Computer Vision, and Control
Computer Integrated Manufacturing
Tool Integration

Software Engineering

National Technical University of Athens, September 1986 - July 1987

Fuzzy and Intelligent Control

Industrial Experience

Consultant: University of Cyprus, Nicosia Cyprus.
Helped in the creation of the Department of Electrical and Computer Engineering, 2001 - 2005.

Consultant: Banner Engineering, Carnegie Robotics, Sentera, KYOS, Tennant, ISS, Best Buy, Moai
Technologies, MOVE eye, VideoNEXT Inc., DATACARD Inc., etc., Minneapolis, MN.

Developed computer vision algorithms for vehicle tracking, camera calibration, precision agriculture,
human tracking, object recognition, and fingerprint recognition, 1997 - Present.

Consultant: IMS ExpertServices, ABB, Toyota, Canon, Intel, Tetra Tech, iRobot, Kenyon and
Kenyon, Orrick, Perkins Coie LLP, Fish & Richardson, Finnegan, Henderson, Farabow, Garrett &
Dunner LLP, Oblon, McClelland, Maier & Neustadt, LLP, Phillips Nizer LLP, Andrews Kurth Kenyon
LLP, and Bartlit Beck Herman Palenchar & Scott LLP, Minneapolis, MN.

Provided technical expertise in litigation that involves surveillance systems, robotics, computer vision,
vehicle monitoring systems, human activity monitoring, and motion control devices, 2012 - Present.

Consultant: Architecture Technology Corporation, Eden Prairie, MN.
Developed algorithms and software for multi-robot teams, 2003 - 2005.

Founder: ReconRobotics Inc., Edina, MN.
Developed different robotic platforms, 2005-Present.

Software Engineer: Piraeus Service Bureau, Piraeus, Greece.
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Developed software for inventory control, accounting, and factory automation. August 1983 - July 1987.

Teaching Experience

+ Professor: University of Minnesota,
Minneapolis, Minnesota.
Taught several undergraduate and graduate courses, Fall 2001 - Present.

- Director of Undergraduate Studies: University of Minnesota,
Minneapolis, Minnesota.
Supervised the CSE Undergraduate Program, Fall 2001 — Spring 2004.

+ Associate Professor: University of Minnesota, Minneapolis, Minnesota.
Taught several undergraduate and graduate courses, Fall 1996 - 2001.

« Assistant Professor: University of Minnesota, Minneapolis, Minnesota.
Taught several undergraduate and graduate courses, Fall 1992 - 1996.

« Teaching Assistant: Carnegie Mellon University, Pittsburgh, Pennsylvania.
Assisted in the teaching of the graduate course “Robotic Systems”, Spring 1989.

Publications

Journal Papers (Significant papers are in bold)

1. Schwartzwald, A., Tlachac, M., Guzman, L., Bacharis, T., and Papanikolopoulos, N.P.,
“Tumbling Robot Control Using Reinforcement Learning: An Adaptive Control Policy
That Transfers Well to the Real World," in IEEE Robotics & Automation Magazine,
2023.

2. Guzman, L., Morellas, V., and Papanikolopoulos, N.P., "Robotic Embodiment of
Human-Like Motor Skills via Reinforcement Learning", IEEE Robotics and
Automation Letters, Volume 7, No. 2, April 2022, pp 3711-3717. The paper was
also presented at the 2022 |IEEE Int. Conference on Robotics and Automation.

3. Henderson, T., Favour, R., Hamlen, B., Mitha, I., Bowe, E., and Papanikolopoulos,
N.P., "Hovering Locomotion for UAVs with Thrust-Vectoring Control Surfaces”, IEEE
Robotics and Automation Letters, Volume 7, No. 2, April 2022, pp 5214-5221. The
paper was also presented at the 2022 IEEE Int. Conference on Robotics and
Automation.

4. Cherian, A., Stanitsas, P., Wang, J., Harandi, M., Morellas, V., and Papanikolopoulos,
N.P., “Learning Log-Determinant Divergences for Positive Definite Matrices”, IEEE
Trans. on Pattern Analysis and Machine Intelligence, Volume 44, No. 9, 2022, pp 5088-
5102.

5. Mallery, K., Canelon, D., Hong, J., and Papanikolopoulos, N.P., “Design and
Experiments with a Robot-Driven Underwater Holographic Microscope for
Low-Cost In Situ Particle Measurements”, Journal of Intelligent and Robotic Systems,
Volume 102, No. 2, 2021.
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10.

11.

12.

13.

14.

15.

16.

Rickman, J., Struyk, G., Simpson, B., Byun, B., and Papanikolopoulos, N., “The
Growing Role for Semantic Segmentation in Urology”. European Urology Focus,
Volume 7, No. 4, 2021, pp 692-695.

Martin, R., Leppink-Shands, P., Tlachac, M., DuBois, M., Conelea, C., Jacob, S.,
Morellas, V., Morris, T., and Papanikolopoulos, N.P., “The Use of Immersive
Environments for the Early Detection and Treatment of Neuropsychiatric Disorders”,
Frontiers in Digital Health, Section Connected Health, Volume 2, February 2021.

Heller, N., Isensee, F., Maier-Hein, K., Houd, X., Xied, C., Lid, F., Nand, Y., Mue,
G., Ling, Z., Hane, M., Yaoe, G., Gaoe, Y., Zhangh, Y., Wangh, Y., Houh, F., Yang,
J., Xiong, G., Tiank, J., Zhongk, C., Mal, J., Rickmana, J., Deana, J., Stai, B.,
Tejpaul, R., Oestreicha, M., Blake, P., Kaluzniako, H., Razao, S., Rosenberg, J.,
Moore, K., Walczaka, E., Rengel, Z., Edgerton, Z., Vasdev, R., Peterson, M.,
McSweeney, S., Peterson, P., Kalapara, A., Sathianathen, N., Papanikolopoulos,
N., and Weight, C.J., “The State of the Art in Kidney and Kidney Tumor
Segmentation in Contrast-enhanced CT Imaging: Results of the KiTS19
Challenge”, Medical Image Analysis, January 2021.

Stanitsas, P., Cherian, A., Morellas, V., Tejpaul, R., Papanikolopoulos, N.P., and
Truskinovsky, A., “Image Descriptors for Weakly Annotated Histopathological Breast
Cancer Data”, Frontiers in Digital Health, Section Connected Health, December 2020.

Zermas, D., Nelson, H., Stanitsas, P., Morellas, V., Mulla, D., and Papanikolopoulos,
N.P., “A Methodology for the Detection of Nitrogen Deficiency in Corn Fields Using
High-Resolution RGB Imagery”, IEEE Transactions on Automation Science and
Engineering, October 2020.

Stai, B., Heller, N., McSweeney, S., Rickman, J., Blake, P., Vasdev, R., Edgerton, Z.,
Tejpaul, R., Peterson, M., Rosenburg, J., Kalapara, A., Regmi, S., Papanikolopoulos,
N., and Weight, C., “Public Perceptions of Artificial Intelligence and Robotics in
Medicine”, Journal of Endourology, Volume 34, No. 10, October 2020.

Zermas, D., Morellas, V., Mulla, D., and Papanikolopoulos, N.P., “3D Model
Processing for High Throughput Phenotype Extraction — the Case of Corn”,
Computers and Electronics in Agriculture, Volume 172, May 2020.

Beksi, W., and Papanikolopoulos, N.P., “A Topology-based Descriptor for 3D Point
Cloud Modeling: Theory and Experiments”, Image and Vision Computing, Volume 88,
August 2019, pp 84-95.

Walczak, N., Fasching, J., Cullen, K., Morellas, V., and Papanikolopoulos, N.P.,
“Toward Identifying Behavioral Risk Markers for Mental Health Disorders: An Assistive
System for Monitoring Children's Movements in a Preschool Classroom”, Machine
Vision and Applications, Volume 29, No. 4, May 2018, pp 703-717.

Bernstein, G., Hadjiyanni, T., Cullen, K., Robinson, J., Harris, E., Young, A., Fasching,
J., Walczak, N., Lee, S., Morellas, V., and Papanikolopoulos, N.P., “Use of Computer
Vision Tools to Identify Behavioral Markers of Pediatric Obsessive-Compulsive
Disorder: A Pilot Study”, Journal of Child and Adolescent Psychopharmacology,
Volume 27, No. 2, March 2017, pp 140-147.

Zhang, D., Zhao, J., Zhang, F., Jiang, R., He, T., and Papanikolopoulos, N.P., “Last-
Mile Transit Service with Urban Infrastructure Data”, ACM Trans. on Cyber-Physical
Systems, Volume 1, No. 2, February 2017.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Cherian, A., Morellas, V., and Papanikolopoulos, N.P., “Bayesian Nonparametric
Clustering of Positive Definite Tensors”, IEEE Trans. on Pattern Analysis and
Machine Intelligence, Volume 38, No. 5, May 2016, pp 862-874.

Fehr, D., Beksi, W., Zermas, D., and Papanikolopoulos, N.P., “Covariance Based Point
Cloud Descriptors for Object Detection and Recognition”, Computer Vision and Image
Understanding, Volume 142, January 2016, pp 80-93.

Sivalingam, R., Boley, D., Morellas, V., and Papanikolopoulos, N.P., “Tensor Dictionary
Learning for Positive Definite Matrices”, IEEE Trans. on Image Processing, Volume 24,
No. 11, November 2015, pp 4592-4601.

Andersh, J., Cherian, A., Mettler, B., and Papanikolopoulos, N.P., “A Vision Based
Ensemble Approach to Velocity Estimation for Miniature Rotorcraft”, Autonomous
Robots, Volume 39, No. 2, August 2015, pp 123-138.

Cherian, A,, Sra, S., Morellas, V., and Papanikolopoulos, N.P., “Efficient Nearest
Neighbors via Robust Sparse Hashing”, IEEE Trans. on Image Processing,
Volume 23, No. 8, August 2014, pp 3646-3655.

Somasundaram, G., Cherian, A., Morellas, V., and Papanikolopoulos, N.P., “Action
Recognition Using Global Spatio-Temporal Features Derived from Sparse
Representations”, Volume 123, Computer Vision and Image Understanding, June
2014, pp 1-13.

Hashemi, J., Tepper, M., Spina, T., Esler, A., Morellas, V., Papanikolopoulos, N.P.,
Egger, H., Dawson, G., and Sapiro, G., “Computer Vision Tools for the Non-
invasive Assessment of Autism-related Behavioral Markers”, Autism Research
and Treatment, June 2014.

Sivalingam, R., Boley, D., Morellas, V., and Papanikolopoulos, N.P., “Tensor Sparse Coding for
Positive Definite Matrices”, IEEE Trans. on Pattern Analysis and Machine Intelligence, Volume
36, No. 3, March 2014, pp 592-605.

Drenner, A., Janssen, M., Kottas, A., Kossett, A., Carlson, C., Lloyd, R., and Papanikolopoulos,
N.P., “Multi-robot Teams with Miniature Robots and Mobile Docking Stations”, Journal of
Intelligent and Robotic Systems, Volume 72, No. 2, November 2013, pp 263-284.

Cherian, A, Sra, S., Banerjee, A., and Papanikolopoulos, N.P., “Jensen-Bregman LogDet
Divergence with Application to Efficient Similarity Search for Covariance Matrices”, IEEE
Trans. on Pattern Analysis and Machine Intelligence, Volume 35, No. 9, September 2013,

pp 2161-2174.

Somasundaram, G., Sivalingam, R., Morellas, V., and Papanikolopoulos, N.P., “Classification
and Counting of Composite Objects in Traffic Scenes Using Global and Local Image Analysis”,
IEEE Trans. on Intelligent Transportation Systems, Volume 14, No. 1, March 2013, pp 69-81.

Joshi, A., Porikli, F., and Papanikolopoulos, N.P., “Scalable Active Learning for Multi-
Class Image Classification”, IEEE Trans. on Pattern Analysis and Machine Intelligence,
Volume 34, No. 11, November 2012, pp 2259-2273.

Ribnick, E., Sivalingam, R., Papanikolopoulos, N.P., and Daniilidis, K., “Reconstructing
and Analysing Periodic Human Motion from Stationary Monocular Views”, Computer
Vision and Image Understanding, Volume 116, No. 7, July 2012, pp 815-826.

Min, H., and Papanikolopoulos, N.P., “Robot Formations Using a Single Camera and Entropy-
Based Segmentation”, Journal of Intelligent and Robotic Systems, Volume 68, No. 1, March
2012, pp 21-41.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

Bird, N., and Papanikolopoulos, N.P., “Optimal Image-Based Euclidean Calibration of
Structured Light Systems in General Scenes”, IEEE Trans. on Automation Science and
Engineering, Volume 8, No. 4, October 2011, pp 815-823.

Sharma, M., Dos Santos, T., Papanikolopoulos, N.P., and Hui, S.K., “Feasibility of Intra-fraction
Whole Body Motion Tracking for Total Marrow Irradiation”, Journal of Biomedical Optics,
Volume 16, No. 5, May 2011.

Ribnick, E., and Papanikolopoulos, N.P., “3D Reconstruction of Periodic Motion from a
Single View”, International Journal of Computer Vision, Volume 90, No. 1, October 2010,
pp 28-44.

Atev, S., Miller, G., and Papanikolopoulos, N.P., “Clustering of Vehicle Trajectories”, IEEE
Trans. on Intelligent Transportation Systems, Volume 11, No. 3, September 2010, pp 647-657.

Veeraraghavan, H., and Papanikolopoulos, N.P., “Learning to Recognize Video-based Spatio-
temporal Events”, IEEE Trans. on Intelligent Transportation Systems, Volume 10, No. 4,
December 2009, pp 628-638.

Cao, D., Masoud, O., Boley, D., and Papanikolopoulos, N.P., “Online Motion Classification
Using Support Vector Machines”, Computer Vision and Image Understanding, Volume 113, No.
10, October 2009, pp 1064-1075.

Bodor, R., Jackson, B., Masoud, O., Fehr, D., and Papanikolopoulos, N.P., “View-Independent
Motion Classification Using Image-Based Reconstruction”, Image and Vision Computing,
Volume 27, No. 8, July 2009, pp 1194-1206.

Ribnick, E., Atev, S., and Papanikolopoulos, N.P., “Estimating 3D Positions and
Velocities of Projectiles from Monocular Views”, IEEE Trans. on Pattern Analysis and
Machine Intelligence, Volume 31, No. 5, May 2009, pp 938-944.

Anderson, M., and Papanikolopoulos, N.P., “Implicit Cooperation Strategies for Multi-robot
Search of Unknown Areas”, Journal of Intelligent and Robotic Systems, Volume 53, No. 4,
December 2008, pp 381-397.

Joshi, A., and Papanikolopoulos, N.P., “Learning to Detect Moving Shadows in Dynamic
Environments”, IEEE Trans. on Pattern Analysis and Machine Intelligence, Volume 30,
No. 11, November 2008, pp 2055-2063.

Fiore, L., Fehr, D., Bodor, R., Drenner, A., Somasundaram, G., and Papanikolopoulos, N.P.,
“Multi-Camera Human Activity Monitoring”, Journal of Intelligent and Robotic Systems, Volume
52, No. 1, May 2008, pp 5-43.

Kilambi, P., Joshi, A., Ribnick, E., Masoud, O., and Papanikolopoulos, N.P., “Estimating
Pedestrian Counts in Groups”, Computer Vision and Image Understanding, Volume 110,
No. 1, April 2008, pp 43-59.

Rybski, P., Roumeliotis, S., Gini, M., and Papanikolopoulos, N.P., “Appearance-Based Mapping
Using Minimalistic Sensor Models”, Autonomous Robots, Volume 24, No. 3, April 2008, pp.
213-227.

Papanikolopoulos, N.P., “EvalWare: Signal Processing for Robotics”, IEEE Signal Processing
Magazine, Volume 25, No. 1, 2008, pp 154-157.

Masoud, O., and Papanikolopoulos, N.P., “Using Geometric Primitives to Calibrate Traffic
Scenes”, Transportation Research Part C: Emerging Technologies, Volume 15, No. 6,
December 2007, pp 361-379.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Bodor, R., Drenner, A., Schrater, P., and Papanikolopoulos, N.P., “Optimal Camera Placement
for Automated Surveillance Tasks”, Journal of Intelligent and Robotic Systems, Volume 50, No.
3, November 2007, pp 257-295.

Cannon, K., LaPoint-Anderson, M., Bird, N., Panciera, K., Veeraraghavan, H.,
Papanikolopoulos, N., and Gini, M., “Using Robots to Raise Interest in Technology Among
Underrepresented Groups”, IEEE Robotics and Automation Magazine, Volume 14, No. 2, June
2007, pp 73-81.

Veeraraghavan, H., Bird, N., Atev, S., and Papanikolopoulos, N.P., “Classifiers for Driver
Activity Monitoring”, Transportation Research Part C: Emerging Technologies, Volume
15, No. 1, February 2007, pp 51-67.

Veeraraghavan, H., Schrater, P., and Papanikolopoulos, N.P., “Robust Target Detection
and Tracking Through Integration of Color, Motion, and Geometry”, Computer Vision
and Image Understanding, Volume 103, No. 2, August 2006, pp 121-138.

Pearce, J., Powers, B., Hess, C., Rybski, P., Stoeter, S., and Papanikolopoulos, N.P., “Using
Virtual Pheromones and Cameras for Dispersing a Team of Multiple Miniature Robots”, Journal
of Intelligent and Robotic Systems, Volume 45, No. 4, April 2006, pp 307-321.

Stoeter, S., and Papanikolopoulos, N.P., “Kinematic Motion Model for Jumping Scout
Robots”, IEEE Trans. on Robotics, Volume 22, No. 2, April 2006, pp 398-403.

Atev, S., Arumugam, H., Masoud, O., Janardan, R., and Papanikolopoulos, N.P., “A Vision-
Based Approach to Collision Prediction at Traffic Intersections”, IEEE Trans. on Intelligent
Transportation Systems, Volume 6, No. 4, December 2005, pp 416-423.

Jackson, B., Bodor, R., and Papanikolopoulos, N.P., “Deriving Occlusions in Static Scenes from
Observations of Interactions with a Moving Figure”, Advanced Robotics, Volume 19, No 10,
2005, pp 1043-1058.

Bird, N., Masoud, O., Papanikolopoulos, N.P., and Isaacs, A., “Detection of Loitering Individuals
in Public Transportation Areas”, IEEE Trans. on Intelligent Transportation Systems, Volume 6,
No. 2, June 2005, pp 167-177.

Stoeter, S., and Papanikolopoulos, N.P., “Autonomous Stair-Climbing with Miniature
Jumping Robots”, IEEE Trans. on Systems, Man, and Cybernetics: Part B, Volume 35,
No. 2, April 2005, pp 313-325.

Maurin, B., Masoud, O., and Papanikolopoulos, N.P., “Tracking All Traffic: Computer Vision
Algorithms for Monitoring Vehicles, Individuals, and Crowds”, Robotics and Automation
Magazine, Volume 12, No. 1, March 2005, pp 29-36.

Dos Santos, C., Stoeter, S., Rybski, P., and Papanikolopoulos, N.P., “Panoramic Imaging for
Miniature Robots”, Robotics and Automation Magazine, Volume 11, No. 4, December 2004, pp
62-68.

Perrin, D., Kadioglu, E., Stoeter, S., and Papanikolopoulos, N.P., “Grasping and Tracking
Using Constant Curvature Dynamic Contours”, International Journal of Robotics
Research, Volume 22, No. 10-11, October 2003, pp 855-871.

McMillen, C., Stubbs, K., Rybski, P., Stoeter, S., Gini, M., and Papanikolopoulos, N.P.,
“Resource Scheduling and Load Balancing in Distributed Robotic Control Systems”, Robotics
and Autonomous Systems, Volume 44, No. 3-4, September 2003, pp 251-259.
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Veeraraghavan, H., Masoud, O., and Papanikolopoulos, N., “Kalman Filter Based Tracking for
Monitoring Intersections”, IEEE Trans. on Intelligent Transportation Systems, Volume 4, No. 2,
June 2003, pp 78-89.

Masoud, O., and Papanikolopoulos, N.P., "A Method for Human Action Recognition",
Image and Vision Computing, Volume 21, No. 8, 2003, pp 729-743.

Rybski, P., Stoeter, S., Papanikolopoulos, N.P., Burt, I., Dahlin, T., Gini, M., Hougen, D.,
Krantz, D., and Nageotte, F., "Sharing Control: a Framework for the Operation and
Coordination of Multiple Miniature Robots", IEEE Robotics and Automation Magazine,
Volume 9, No. 4, 2002, pp 41-48.

Perrin, D., Masoud, O., Smith, C., and Papanikolopoulos, N.P., “Snakes for Robotic Grasping”,
accepted to the journal ANALEKTA.

Rybski, P., Stoeter, S., Gini, M., Hougen, D., and Papanikolopoulos, N.P., "Performance
of a Distributed Robotic System Using Shared Communications Channels: A Framework
for the Operation and Coordination of Multiple Miniature Robots", IEEE Transactions on
Robotics and Automation, Volume 18, No. 5, October 2002, pp 713-727. It also appeared
in “Advances in plan-based control of robotic agents,” Lecture Notes in Artificial
Intelligence, Volume 2466, 2002, pp. 211-225.

Stoeter, S., Rybski, P., McMillen, C., Stubbs, K., Gini, M., Hougen, D., and Papanikolopoulos,
N., "A Robot Team for Surveillance Tasks: Design and Architecture”, Robotics and
Autonomous Systems, Volume 40, No. 2-3, August 2002, pp 173-183.

Gupte, S., Masoud, O., Martin, R., and Papanikolopoulos, N.P., "Detection and Classification of
Vehicles", IEEE Trans. on Intelligent Transportation Systems, Volume 3, No. 1, March 2002, pp
37-47.

Masoud, O., and Papanikolopoulos, N.P., “A Novel Method for Tracking and Counting
Pedestrians in Real-time Using a Single Camera”, IEEE Trans. on Vehicular Technology,
Volume 50, No. 5, September 2001, pp 1267-1278.

Eriksson, M., and Papanikolopoulos, N.P., “Driver Fatigue: A Vision-Based Approach to
Automatic Diagnosis”, Transportation Research Part C: Emerging Technologies, Volume 9,
2001, pp. 399-413.

Singh, R., Voyles, R., Littau, D., and Papanikolopoulos, N.P., "Shape Morphing-Based Control
of Robotic Visual Servoing", Autonomous Robots, Volume 10, No. 3, 2001, pp 317-338.

Masoud, O., Papanikolopoulos, N.P., and Kwon, E., "The Use of Computer Vision in Monitoring
Weaving Sections", IEEE Trans. on Intelligent Transportation Systems, Volume 2, No.1, March
2001, pp 18-25.

Rybski, P., Papanikolopoulos, N.P., Stoeter, S., Krantz, D., Yesin, K. Gini, M., Voyles, R.,
Hougen, D., Nelson, B., and Erickson, M., "Enlisting Rangers and Scouts for
Reconnaissance and Surveillance”, IEEE Robotics and Automation Magazine, Volume 7,
No. 4, December 2000, pp 14-24.

Singh, R., and Papanikolopoulos, N.P., "Planar Shape Recognition by Shape Morphing",
Pattern Recognition, Volume 33, No. 10, October 2000, pp 1683-1699.

Pavlidis, I., Morellas, V., and Papanikolopoulos, N.P., “A Vehicle Occupant Counting System
Based on Near-Infrared Phenomenology and Fuzzy Neural Classification”, IEEE Trans. on
Intelligent Transportation Systems, Volume 1, No. 2, June 2000, pp 72-85.
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Pavlidis, I., Symosek, P., Fritz, B., Bazakos, M., and Papanikolopoulos, N.P., "Automatic
Detection of Vehicle Occupants-The Imaging Problem and its Solution”, Machine Vision and
Applications, Volume 11, No. 6, April 2000, pp 313-320.

Singh, R., Cherkassky, V., and Papanikolopoulos, N.P., " Self-Organizing Maps for the
Skeletonization of Sparse Shapes", IEEE Trans. on Neural Networks, Volume 11, No. 1,
January 2000, pp 241-248.

Pavlidis, |., Papanikolopoulos, N.P., and Mavuduru, R., “Signature Verification Through the Use
of Deformable Structures”, Signal Processing, Volume 71, 1998, pp 187-201.

Pavlidis, 1., Singh, R., and Papanikolopoulos, N.P., “On-Line Handwriting Recognition Using
Physics-Based Shape Metamorphosis”, Pattern Recognition, Volume 31, No. 11, November
1998, pp 1589-1600.

Smith, C., and Papanikolopoulos, N.P., “Issues and Experimental Results in Vision-Guided
Robotic Grasping of Static or Moving Objects”, Industrial Robot, Volume 25, No. 2, 1998, pp
134-140.

Toczyski, W.D., and Papanikolopoulos, N.P., “A Fast Directional Filter Set for Pyramidal
Image-Based Robotic Systems”, Engineering Applications of Artificial Intelligence, Volume 10,
No. 6, December 1997, pp 557-571.

Smith, C., Brandt, S., and Papanikolopoulos, N.P., “Eye-in-hand Robotic Tasks in
Uncalibrated Environments”, IEEE Trans. on Robotics and Automation, Volume 13, No.
6, December 1997, pp 903-914.

Smith, C., and Papanikolopoulos, N.P., “Grasping of Static and Moving Objects Using a Vision-
Based Control Approach”, Journal of Intelligent & Robotic Systems: Theory and Applications,
Volume 19, No. 3, July 1997, pp 237-270.

Richards, C., and Papanikolopoulos, N.P., “Detection and Tracking for Robotic Visual Servoing
Systems”, Robotics and Computer-Integrated Manufacturing, Volume 13, No. 2, June 1997,
pp 101-120.

Smith, C., Richards, C. Brandt, S., and Papanikolopoulos, N.P., “Visual Tracking for Intelligent
Vehicle-Highway Systems”, IEEE Trans. on Vehicular Technology, Volume 45, No. 4,
November 1996, pp 744-759.

Couvignou, P., Papanikolopoulos, N.P., Sulllivan, M., and Khosla, P.K., “The Use of Active
Deformable Models in Model-Based Robotic Visual Servoing”, Journal of Intelligent & Robotic
Systems: Theory and Applications, Volume 17, No. 2, October 1996, pp 195-221.

Papanikolopoulos, N.P., “The Framework of Controlled Active Vision”, Mathematical and
Computer Modelling, Volume 24, No. 5-6, September 1996, pp 145-163.

Nelson, B., Papanikolopoulos, N. P., and Khosla, P.K., "Robotic Visual Servoing and Robotic
Assembly Tasks", IEEE Robotics and Automation Magazine, Volume 3, No. 2, June 1996, pp
23-31.

Papanikolopoulos, N.P., Nelson, B., and Khosla, P.K., “Six Degree-of-Freedom Hand/Eye
Visual Tracking with Uncertain Parameters”, IEEE Trans. on Robotics and Automation,
Volume 11, No 5, October 1995, pp 725-732.

Papanikolopoulos, N.P., “Selection of Features and Evaluation of Visual Measurements During
Robotic Visual Servoing Tasks”, Journal of Intelligent & Robotic Systems: Theory and
Applications, Volume 13, August 1995, pp 279-304.
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89. Lau, P., Papanikolopoulos, N.P., and Boley, D., “Gabor-QR Decomposition for Image
Encoding”, Electronics Letters, Volume 29, No. 25, December 1993, pp 2182-2183.

90. Papanikolopoulos, N.P., and Khosla, P.K., “Adaptive Robotic Visual Tracking: Theory
and Experiments”, IEEE Trans. on Automatic Control, Volume 38, No. 3, March 1993, pp
429 - 445,

91. Papanikolopoulos, N.P., Khosla, P.K., and Kanade, T., “Visual Tracking of a Moving
Target by a Camera Mounted on a Robot: A Combination of Control and Vision”, IEEE
Trans. on Robotics and Automation, Volume 9, No. 1, February 1993, pp 14 - 35.

92. Stoa, P., Talukdar, S. N., Christie, R. D., Hou, L., Papanikolopoulos, N.P., “Environments for
Security Assessment and Enhancement”, International Journal of Electrical Power and Energy
Systems, Volume 14, No. 2 - 3, April - June 1992, pp 249 - 255.

93. Khosla, P.K., and Papanikolopoulos, N.P., “Telerobotic Visual Servoing”, Journal of Applied
Intelligence, Volume 2, August 1992, pp 127 - 154.

94. Papanikolopoulos, N.P., “FORS: A Software Tool for Flexible Design”, Journal of
IntelligentManufacturing, Volume 2, No. 1, February 1991, pp 5 - 15, Chapman and Hall.

95. Papanikolopoulos, N.P., “FORS: A Graph Based Design Environment”, Computers in Industry,
Volumel5, No. 4, December 1990, pp 303 - 315, Elsevier Publishing.

96. Tzafestas, S., and Papanikolopoulos, N.P., “Incremental Fuzzy Expert PID Control”, IEEE
Trans. on Industrial Electronics, Volume 37, No. 5, October 1990, pp 365 - 371.

Book Chapters

1. Chun, W., and Papanikolopoulos, N.P., “Robot Surveillance and Security”, Springer Handbook
of Robotics, 2015.

2. Janssen, M., Drenner, A., and Papanikolopoulos, N.P., “Distributed Robotic Teams: A
Framework for Simulated and Real-World Modeling”, Invited Chapter in the Encyclopedia of
Complexity and Systems Science, ed. W. Dixon, Springer Verlag, 2008.

3. Drenner, A., and Papanikolopoulos, N.P., “A Framework for Large-Scale Multi-Robot Teams”,
Invited Chapter in the Book Modeling and Control of Complex Systems, ed. A. Pitsillides and P.
loannou, 2007.

4. Rybski, P., Gini, M., and Papanikolopoulos, N.P., “Using Visual Features for Localizing within
Topological Maps of Indoor Environments”, Invited Chapter, ed. L. Jain, September 2005.

5. Sullivan, M., Papanikolopoulos, N. P., Singh, R., and Pavlidis, I., “Using Active Deformable
Models in Robotic Visual Servoing”, Invited Chapter for the Book Event-Based Sensing,
Planning and Control of a Robotic System: An Integrated Approach, ed. N. Xi, T.J. Tarn, and B.
Ghosh, Academic Press,1998.

6. Nelson, B., Papanikolopoulos, N.P., and Khosla, P.K., “Visual Servoing for Robotic Assembly”,
Invited Chapter for the Book Visual Servoing-Automatic Control of Mechanical Systems with
Visual Sensors, World Scientific Series in Robotics and Automated Systems, ed. K. Hashimoto,
World Scientific Publishing, September 1993.
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7. Papanikolopoulos, N.P., and Khosla, P.K., “Controlled Active Vision”, Invited Chapter for the

Book Perceptual Robotics, Springer Verlag, December 1993.

Conference Papers (The presenter’s name is underlined; Significant papers are in bold)

10.

Nelson, H., Smith, C., Bacharis, A., and Papanikolopoulos, N.P, “Robust Plant
Localization and Phenotyping in Dense 3D Point Clouds for Precision Agriculture”, to
appear, Proceedings of the 2023 IEEE Int. Conference on Robotics and Automation,
London, UK, May 29 — June 2, 2023.

Bacharis, A., Nelson, H., and Papanikolopoulos, N.P., “View Planning Using Discrete
Optimization for 3D Reconstruction of Row Crops”, Proceedings of the 2022 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '22), pp 9195-9201,
Kyoto, Japan, October 23-27, 2022.

Wanagq, Z., and Papanikolopoulos, N., “Spatial Action Maps Augmented with Visit
Frequency Maps for Exploration Tasks”, Proceedings of the 2021 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '21), pp 3175-3181,
Prague, Czech Republic, September 27 - October 1, 2021.

Canelon-Suarez, D., Westlake, S.,Wang, Y., and Papanikolopoulos, N., "Design and
Characterization of a Multi-Domain Unmanned Vehicle Operating in Aerial, Terrestrial,
and Underwater Environments", Proceedings of the 2021 Int. Conference on
Unmanned Aircraft Systems (ICUAS), pp 1466-1471, Athens, Greece, June 15-18,
2021.

Schwartzwald, A., and Papanikolopoulos, N., “Sim-to-Real with Domain
Randomization for Tumbling Robot Control”, Proceedings of the 2020 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '20), pp 4411-
4417, Las Vegas, NV, October 25-29, 2020.

Nelson, H., and Papanikolopoulos, N., “Learning Continuous Object Representations
from Point Cloud Data”, Proceedings of the 2020 IEEE/RSJ International Conference
on Intelligent Robots and Systems (IROS '20), pp 2446-2451, Las Vegas, NV, October
25-29, 2020.

Wang, Z., and Papanikolopoulos, N., “Estimating Pedestrian Crossing States Based on
Single 2D Body Pose”, Proceedings of the 2020 IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS '20), pp 2205-2210, Las Vegas, NV, October 25-
29, 2020.

Canelon-Suarez, D., Wang, Y., and Papanikolopoulos, N., "Omnibot: A Small Versatile
Robotic Platform Capable of Air, Ground, and Underwater Operation ", Proceedings of
the 2020 Int. Conference on Unmanned Aircraft Systems (ICUAS), pp 1742-1747,
Athens, Greece, September 1-4, 2020.

Henderson, T., Jenson, D., D’Sa, R., Kilian, J., and Papanikolopoulos, N., "Design and
Fabrication of a Nomadic Solar-Powered Quad-Rotor", Proceedings of the 2020 Int.
Conference on Unmanned Aircraft Systems (ICUAS), pp 1628-1635, Athens, Greece,
September 1-4, 2020.

Heller, N., McSweeney, S., Peterson, M., Peterson, S., Rickman, J., Stai, B., Tejpaul,
R., Oestreich, M., Blake, P., Rosenberg, J., Moore, K., Walczak, E., Rengel, Z.,
Edgerton, Z., Vasdev R., Kalapara, A., Sathianathen, N., Papanikolopoulos, N., and
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Weight, C., “An international Challenge to Use Artificial Intelligence to Define the State
of the Art in Kidney and Kidney Tumor Segmentation in CT Imaging”, EMJ Urol. 2020;
8 [Suppl 2]: pp 25-26, 2020.

Henderson, T., and Papanikolopoulos, N., “Adaptive Control of Variable-Pitch
Propellers: Pursuing Minimum-Effort Operation”, Proceedings of the 2020 IEEE Int.
Conference on Robotics and Automation, pp 7470-7476, Paris, France, May 31 —
August 31, 2020.

Heller, N., Rickman, J., Weight, C., and Papanikolopoulos, N., “The Role of Publicly
Available Data in MICCAI Papers from 2014 to 2018, Proceedings of the Labels 2019,
Shenzhen, China, October 13-17, 2019.

Kalapara, A., Blake, P., Sathianathen. N., Heller, N., Walczak. E., Rosenberg, J.,
Keenan, M., Kaluzniak, H., Rengel, Z., Oestreich, M., Edgerton, Z., Peterson, M., Raza
S., Regmi, S., Papanikolopoulos, N., Weight, C., “Computer Generated vs Human
Generated R.E.N.A.L. Nephrometry Score to Predict Surgical Outcomes in Renal Cell
Carcinoma”, Annual Congress of the International Society of Urology. Athens, Greece
October 2019 (Best Poster Award).

Heller, N., Kalapara, A., Sathianathen, N., Walczak, E., Moore, K., Kaluzniak, H.,
Rosenberg, J., Rengel, Z., Edgerton, Z., Peterson, M., Oestreich, M., Raza, S.,
Papanikolopoulos, N., and Weight C., “Image Gradient at Kidney-Tumor Boundaries as
a Predictor of Complexity in Nephron Sparing Surgery”, Engineering and Urology 34t
Annual Meeting, 2019 (Top 10 Abstract Award).

Buddha, K., Nelson, H., Zermas, D., and Papanikolopoulos, N., “Weed Detection and
Classification in High Altitude Aerial Images for Robot-Based Precision Agriculture”,
Proceedings of the 27th Mediterranean Conference on Automation and Control (MED
’19), pp 280-285, Akko, Israel, July 1-4, 2019.

Kadioglu, E., Urtis, C., and Papanikolopoulos, N., “UAV Coverage Using Hexagonal
Tessellation”, Proceedings of the 27th Mediterranean Conference on Automation and
Control (MED '19), pp 37-42, Akko, Israel, July 1-4, 2019.

D’Sa, R., and Papanikolopoulos, N., “Design and Experiments for Multl-Section-
Transformable (MIST)-UAV”, Proceedings of the 2019 IEEE Int. Conference on
Robotics and Automation, pp 1878-1883, Montreal, Canada, May 20-24, 2019.

Henderson, T., and Papanikolopoulos, N., “Power-Minimizing Control of a Variable-
Pitch Propulsion System for Versatile Unmanned Aerial Vehicles”, Proceedings of the
2019 IEEE Int. Conference on Robotics and Automation, pp 4148-4153, Montreal,
Canada, May 20-24, 2019.

Zermas, D., Morellas, V., Mulla, D., and Papanikolopoulos, N., “Extracting Phenotypic
Characteristics of Corn Crops Through the Use of Reconstructed 3D Models”,
Proceedings of the 2018 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '18), pp 8247-8254, Madrid, Spain, October 1-5, 2018.

Heller, N., Dean, J., and Papanikolopoulos, N., “Imperfect Segmentation Labels: How
Much Do They Matter?”, Proceedings of the Labels 2018, Granada, Spain, September
16, 2018.

Beksi, W., and Papanikolopoulos, N., “Signature of Topologically Persistent Points for
3D Point Cloud Description”, Proceedings of the 2018 IEEE Int. Conference on
Robotics and Automation, pp 3229-3234, Brisbane, Australia, May 21-25, 2018.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Bergeron, S., Truskinovsky, A., and Papanikolopoulos, N., “Applicability of Color and

Texture Features in the Universal Detection of Lymph Node Metastases by Computer
Vision”, Proceedings of the 2018 United States and Canadian Academy of Pathology
Annual Meeting (USCAP), Vancouver, Canada, March 17-23, 2018.

Cherian, A., Stanitsas, P., Harandi, M., Morellas, V., and Papanikolopoulos, N.,
“Learning Discriminative af-Divergences for Positive Definite Matrices”,
Proceedings of the 2017 IEEE Int. Conference on Computer Vision (ICCV), pp
4280-4289, Venice, Italy, October 22 - 29, 2017.

Jenson, D., D’Sa, R., Henderson, T., Killian, J., Schulz, B., and Papanikolopoulos, N.,
“Energy Characterization of a Transformable Solar-powered Unmanned Aerial Vehicle”,
Proceedings of the 2017 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '17), pp 5142-5148, Vancouver, Canada, September 24 - 28, 2017.

Morton, S., and Papanikolopoulos, N., “A Small Hybrid Ground-air Vehicle Concept”,
Proceedings of the 2017 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '17), pp 5149-5154, Vancouver, Canada, September 24 - 28, 2017.

Zermas, D., Morellas, V., Mulla, D., and Papanikolopoulos, N., “Estimating the
Leaf Area Index of Crops Through the Evaluation of 3D Models”, Proceedings of
the 2017 IEEE/RSJ International Conference on Intelligent Robots and Systems
(IROS '17), pp 6165-6162, Vancouver, Canada, September 24 - 28, 2017.

Stanitsas, P., Cherian, A., Truskinovsky, A., Morellas, V., and Papanikolopoulos, N.,
“Active Convolutional Neural Networks for Cancerous Tissue Recognition”,
Proceedings of the 24th IEEE International Conference on Image Processing (ICIP
'17), Beijing, China, September 30 - October 3, 2017.

D’Sa, R., Henderson, T., Jenson, D., Calvert, M., Heller, T., Schulz, B., Killian, J.,

and Papanikolopoulos, N., “Design and Experiments for a Transformable Solar-UAV”,
Proceedings of the 2017 IEEE Int. Conference on Robotics and Automation, pp 3917-
3923, Singapore, May 29 — June 3, 2017.

Zermas, D., Izzat, |., and Papanikolopoulos, N., “Fast Segmentation of 3D Point
Clouds: A Paradigm on LIiDAR Data for Autonomous Vehicle Applications”,
Proceedings of the 2017 IEEE Int. Conference on Robotics and Automation, pp 5067-
5073, Singapore, May 29 — June 3, 2017.

Stanitsas, P., Cherian, A., Li, X., Truskinovsky, A., Morellas, V., and Papanikolopoulos,
N., “Evaluation of Feature Descriptors for Cancerous Tissue Recognition”, Proceedings
of the 23" International Conference on Pattern Recognition (ICPR '16), pp 1490-1495,

Cancun, Mexico, December 4-8, 2016.

D’Sa, R., Jenson, D., Henderson, T., Killian, J., Schulz, B., Calvert, M., Heller, T.,
and Papanikolopoulos, N., “SUAV:Q — An Improved Design for the Transformable
Solar-Powered UAV”, Proceedings of the 2016 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS '16), pp 1609-1615,
Daejeon, Korea, October 9-14, 2016.

Stanitsas, P., Cherian, A., Morellas, V., and Papanikolopoulos, N., “Active Constrained
Clustering via Non-iterative Uncertainty Sampling”, Proceedings of the 2016 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '16), pp 4027-4033,
Daejeon, Korea, October 9-14, 2016.

Morton, S., and Papanikolopoulos, N., “Two Meter Solar UAV: Design Approach and
Performance Prediction for Autonomous Sensing Applications”, Proceedings of the
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

2016 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
'16), pp 1695-1701, Daejeon, Korea, October 9-14, 2016.

Beksi, W., and Papanikolopoulos, N., “3D Region Segmentation Using Topological
Persistence”, Proceedings of the 2016 IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS '16), pp 1079-1084, Daejeon, Korea, October 9-
14, 2016.

Fasching, J., Walczak, N., Hadjiyanni, T., Bernstein, G., Cullen, K., Mikkelsen, M.,
Studanski, N., Morellas, V., and Papanikolopoulos, N., “Exploring Video Descriptions
for Handwashing Activities as Part of an Obsessive-compulsive Disorder Study”,
Proceedings of the 24th Mediterranean Conference on Automation and Control (MED
’16), pp 1174-1179, Athens, Greece, June 21-24, 2016.

Morton, S., Bosch, B., and Papanikolopoulos, N., “Self Feeding Aerial Robots, Methods
for Detection and Localization of Standard Wall Outlets”, Proceedings of the 24th
Mediterranean Conference on Automation and Control (MED ’16), pp 420-425, Athens,
Greece, June 21-24, 2016.

Beksi, W., and Papanikolopoulos, N., “3D Point Cloud Segmentation Using
Topological Persistence”, Proceedings of the 2016 IEEE Int. Conference on
Robotics and Automation, pp 5046-5051, Stockholm, Sweden, May 16-21, 2016.

Fasching, J., Walczak, N., Bernstein, G., Hadjiyanni, T., Cullen, K., Morelas, V., and
Papanikolopoulos, N., “Automated Coding of Activity Videos from an OCD Study”,
Proceedings of the 2016 IEEE Int. Conference on Robotics and Automation, pp 5638-
5643, Stockholm, Sweden, May 16-21, 2016.

D’Sa, R., Jenson, D., and Papanikolopoulos, N., “SUAV:Q - A Hybrid Approach To
Solar-Powered Flight”, Proceedings of the 2016 IEEE Int. Conference on Robotics and
Automation, pp 3288-3294, Stockholm, Sweden, May 16-21, 2016.

Li, X., Banerjee, A., Morellas, V., Papanikolopoulos, N., and Truskinovsky, S., “The Use
of Computer Vision in the Differential Diagnosis of Ovarian Carcinomas”, Proceedings
of the 2016 United States and Canadian Academy of Pathology Annual Meeting
(USCAP), Washington, WA, March 12-18, 2016.

Fasching, J., Walczak, N., Bernstein, G., Harris, E., Young, A., Hadjiyanni, T., Cullen,
K., Robinson, J., Morellas, V., and Papanikolopoulos, N., “Automated Coding of Hand-
Washing Videos From an Obsessive Compulsive Disorder Study”, AACAP's 62nd
Annual Meeting, San Antonio, TX, October 26-31, 2015.

Bernstein, G., Hadjiyanni, T., Cullen, K., Robinson, J., Harris, E., Young, A., Fasching,
J., Walczak, N., Morellas, V., and Papanikolopoulos, N., “Examining Relations Between
Behavioral Markers and Symptom Severity in Pediatric Obsessive Compulsive
Disorder: A Multidisciplinary Approach”, AACAP's 62nd Annual Meeting, San Antonio,
TX, October 26-31, 2015.

Morton, S., D’Sa, R., and Papanikolopoulos, N., “Solar Powered UAV: Design and
Experiments”, Proceedings of the 2015 IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS '15), pp 2460-2466, Hamburg, Germany,
September 28 — October 2, 2015.

Fasching, J., Walczak, N., Morellas, V., and Papanikolopoulos, N., “Classification of
Motor Stereotypies in Video”, Proceedings of the 2015 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS '15), pp 4894-4900, Hamburg,
Germany, September 28 — October 2, 2015.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Zermas, D., Teng, D., Stanitsas, P., Bazakos, M., Kaiser, D., Morellas, V., Mulla,
D., and Papanikolopoulos, N., “Automation Solutions for the Evaluation of Plant
Health in Corn Fields”, Proceedings of the 2015 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS '15), pp 6521-6527,
Hamburg, Germany, September 28 — October 2, 2015.

Beksi, W., Spruth, J., and Papanikolopoulos, N., “CORE: A Cloud-based Object
Recognition Engine for Robotics”, Proceedings of the 2015 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS '15), pp 4512-4517, Hamburg,
Germany, September 28 — October 2, 2015.

Beksi, W., and Papanikolopoulos, N., “Object Classification Using Dictionary Learning
and RGB-D Covariance Descriptors”, Proceedings of the 2015 |IEEE Int. Conference on
Robotics and Automation, pp 1880-1885, Seattle, WA, May 26-30, 2015.

Beksi, W., and Papanikolopoulos, N., “Point Cloud Culling for Robot Vision
Tasks Under Communication Constraints”, Proceedings of the 2014 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '14), pp 3747-
3752, Chicago, IL, September 14-18, 2014.

Fehr, D., Beksi, W., Zermas, D., and Papanikolopoulos, N., “Occlusion Alleviation
Through Motion Using a Mobile Robot”, Proceedings of the 2014 IEEE Int. Conference
on Robotics and Automation, pp 3179-3184, Hong Kong, China, May 31 — June 7,
2014.

Fehr, D., Beksi, W., Zermas, D., and Papanikolopoulos, N., “RGB-D Object
Classification Using Covariance Descriptors”, Proceedings of the 2014 IEEE Int.
Conference on Robotics and Automation, pp 5467-5472, Hong Kong, China, May
31 -June 7, 2014.

Cook, D., Morris, T., Morellas, V., and Papanikolopoulos, N., “An Automated
System for Persistent Real-Time Truck Parking Detection and Information
Dissemination”, Proceedings of the 2014 IEEE Int. Conference on Robotics and
Automation, pp 3989-3994, Hong Kong, China, May 31 — June 7, 2014.

Li, X., Banerjee, A., Morellas, V., Papanikolopoulos, N., and Truskinovsky, S., “The Use
of Computer Vision for the Diagnosis of Benign and Malignant Smooth Muscle
Neoplasms of the Uterus”, Proceedings of the 2014 United States and Canadian
Academy of Pathology Annual Meeting (USCAP), San Diego, CA, March 1-7, 2014.

Morris, T., Cook, D., Morellas, V., Holec, E., and Pananikolopoulos, N., "A
Comprehensive Truck Parking Space Availability System for Real-Time Information
and Parking Facilities Performance Monitoring”, Proceedings of the 2014 Logistics,
Trade, and Transportation Symposium, pp 14-23, Gulfport, MS, February 26-27, 2014.

Walczak, N., Fasching, J., Toczyski, W., Morellas, V., Sapiro, G., and
Papanikolopoulos, N., “Locating Occupants in Preschool Classrooms Using a
Multiple RGB-D Sensor System”, Proceedings of the 2013 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS '13), pp 2166-2172, Tokyo,
Japan, November 3-8, 2013.

Dancs, J., Sivalingam, R., Somasundaram, G., Morellas, V., and Papanikolopoulos, N.,
“Recognition of Ballet Micro-movements for Use in Choreography”, Proceedings of the
2013 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
'13), pp 1162-1167, Tokyo, Japan, November 3-8, 2013.

Janssen, M., and Papanikolopoulos, N., “Utilizing Queued Actions to Increase
Interaction Efficiency in Robot Control Interfaces”, Proceedings of the 21th

Patent Owner 138 East Ex. 2001
Page 086



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Mediterranean Conference on Automation and Control (MED ’13), pp 34-39, Chania,
Greece, June 25-28, 2013.

Bruyas, A., and Papanikolopoulos, N., “A Genetic Algorithm for the Construction of
Optimized Covariance Descriptors”, Proceedings of the 21th Mediterranean
Conference on Automation and Control (MED ’13), pp 1583-1588, Chania, Greece,
June 25-28, 2013.

Morton, S., Scharber, L., and Papanikolopoulos, N., “Solar Powered Unmanned Aerial
Vehicle for Continuous Flight: Conceptual Overview and Optimization”, Proceedings of
the 2013 IEEE Int. Conference on Robotics and Automation, pp 766-771, Karlsruhe,
Germany, May 6-10, 2013.

Kaplan, A., Li, X., Sivalingam, R., Somasundaram, G., Banerjee, A., Morellas, V.,
Papanikolopoulos, N., and Truskinovsky, S., “Computer Vision Methods in Surgical Pathology:
Diagnosing Carcinoma of the Breast”, Proceedings of the 2013 United States and Canadian
Academy of Pathology Annual Meeting (USCAP), Baltimore, MD, March 2-8, 2013.

Hashemi, J., Spina, T., Tepper, M., Esler, A., Morellas, V., Papanikolopoulos, N., and Sapiro,
G., “A Computer Vision Approach for the Assessment of Autism-Related Behavioral Markers”,
Proceedings of the 2012 IEEE International Conference on Development and Learning and
Epigenetic Robotics (ICDL-EpiRob '12), pp 1-7, San Diego, CA, November 7-9, 2012.

Hashemi, J., Spina, T., Tepper, M., Esler, A., Morellas, V., Papanikolopoulos, N., and Sapiro,
G., “A Computer Vision Approach for Aiding in the Autism Observation Scale for Infants Test:
Automatic Monitoring of Visual Attention”, AACAP's 59th Annual Meeting, San Francisco, CA,
October 23-28, 2012.

Walczak, N., Fasching, J., Cullen, K., Murphy, B., Sapiro, G., Morellas, V., and
Papanikolopoulos, N., “Automated Monitoring of Pre-Kindergarten Children in a Classroom
Setting for Screening and Risk Marker Discovery”, AACAP's 59th Annual Meeting, San
Francisco, CA, October 23-28, 2012.

Spina, T., Hashemi, J., Tepper, M., Esler, A., Morellas, V., Papanikolopoulos, N., and Sapiro,
G., “Automatically Aiding the Assessment of Atypical Motor Patterns for Autism Spectrum
Disorder Diagnosis”, AACAP's 59th Annual Meeting, San Francisco, CA, October 23-28, 2012.

Fasching, J., Walczak, N., Sivalingam, R., Cullen, K., Murphy, B., Sapiro, G., Morellas, V.,
and Papanikolopoulos, N., “Detecting Risk-Markers in Children in a Preschool Classroom”,
Proceedings of the 2012 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '12), pp 1010-1016, Vilamoura-Algarve, Portugal, October 7-12, 2012.

Dhull, S., Canelon, D., Kottas, A., Dancs, J., Carlson, A., and Papanikolopoulos, N., “Aquapod:
A Small Amphibious Robot with Sampling Capabilities”, Proceedings of the 2012 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '12), pp 100-105,
Vilamoura-Algarve, Portugal, October 7-12, 2012.

Cherian, A., Morellas, V., and Papanikolopoulos, N., “Robust Sparse Hashing”,
Proceedings of the 19t |EEE International Conference on Image Processing (ICIP '12),
pp 2417-2420, Orlando, FL, September 30 - October 3, 2012.

Somasundaram, G., Morellas, V., and Papanikolopoulos, N., “Object Classification with Efficient
Global Self-Similarity Descriptors Based on Sparse Representations”, Proceedings of the 19t
IEEE International Conference on Image Processing (ICIP '12), pp 2165-2168, Orlando, FL,
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International Conference on Intelligent Robots and Systems (IROS '95), Volume lll, pp 228-233,
Pittsburgh, PA, August 5-9, 1995.

264. Smith, C., and Papanikolopoulos, N. P., “Grasping of Static and Moving Objects Using a Vision-
based Control Approach”, Proceedings of the 1995 IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS '95), Volume |, pp 329-334, Pittsburgh, PA, August 5-9,
1995.

265. Papanikolopoulos, N.P., “Controlled Active Vision and Vision-Based Control of Robotic
Manipulators”, Proceedings 3rd IEEE Mediterranean Symposium on New Directions in Control and
Automation, pp 38-45, Limassol, Cyprus, July 11-13, 1995.

266. Pavlidis, I., and Papanikolopoulos, N. P., “Application of Deformable Structures to Signature
Identification”, Proceedings of DSP95 International Conference on Digital Signal Processing,
pp 578-583, Limassol, Cyprus, June 26-28, 1995.

267. Papanikolopoulos, N.P., “Integrating Computer Vision with Control for Vision Assisted Robotic
Tasks”, Proceedings 1995 American Control Conference, pp 904-908, Seattle, Washington, June
21-23, 1995.

268. Papanikolopoulos, N.P., Couvignou, P.A., and Khosla, P.K., “Model-based Robotic Visual
Servoing”, Proceedings 1995 American Control Conference, pp 898-903, Seattle,
Washington, June 21-23, 1995.
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269.

270.

271,

272.

273.

274,

275.

276.

277.

278.

279.

280.

281.

Papanikolopoulos, N. P., and Smith, C., “Vision Issues During Eye-in-Hand Robotic Tasks”,
Proceedings of the 1995 IEEE Int. Conference on Robotics and Automation, pp 2989-2995,
Nagoya, Japan, May 23-26, 1995.

Richards, C., Smith, C., and Papanikolopoulos, N. P., "Detection and Tracking of Traffic Objects
in IVHS Vision Sensing Modalities”, Proceedings of the Fifth Annual ITS America Conference,
pp 453-461, Washington, DC, March 15-17, 1995.

Lau, P., and Papanikolopoulos, N.P., “A Variance-based Basis Selection Scheme for the Gabor
Image Transformation”, Proceedings of the 1995 International Conference on Acoustics, Speech
and Signal Processing, pp 2205-2208, Detroit, Michigan, May 8-12, 1995.

Smith, C., Brandt, S., and Papanikolopoulos, N. P., “Robotic Exploration Under the Controlled
Active Vision Framework”, Proceedings 33rd IEEE Conference on Decision and Control (33rd
CDC), pp 3796-3801, Orlando, Florida, December 14-16, 1994.

Smith, C., Papanikolopoulos, N. P., and Brandt, S., “Application of the Controlled Active Vision
Framework to Robotic and Transportation Problem”, Proceedings of the Second IEEE Workshop
on Applications of Computer Vision, pp 213-220, Sarasota, Florida, December 5-7, 1994.

Lau, P., Papanikolopoulos, N.P., and Boley, D., “A Note on the Gabor-QR Decomposition”,
Proceedings of the First International Conference on Image Processing, pp 815-819, Austin,
TX, November 13-16, 1994.

Smith, C., Papanikolopoulos, N. P., Brandt, S., and Richards, C., “Visual Tracking Strategies for
Intelligent Vehicle-Highway Systems”, Proceedings of the SPIE's International Symposium on
Photonics for Industrial Applications, Intelligent Vehicle Highway Systems, Boston, MA, October
31 November 4, 1994.

Smith, C., Brandt, S., and Papanikolopoulos, N. P., “Vision Sensing for Intelligent Vehicle and
Highway Systems”, Proceedings of the 1994 IEEE International Conference on Multisensor
Fusion and Integration for Intelligent Systems, pp 784-791, Las Vegas, Nevada, October 2-
5, 1994,

Brandt, S., Smith, C., and Papanikolopoulos, N. P., “The Minnesota Robotic Visual Tracker: a
Flexible Testbed for Vision-Guided Robotic Research", Proceedings of the 1994 IEEE
International Conference on Systems, Man and Cybernetics, pp 1363-1368, San Antonio,
October 2-5,1994.

Pavlidis, I., Mavuduru, R., and Papanikolopoulos, N. P., “Off-line Recognition of Signatures
Using Revolving Active Deformable Models", Proceedings of the 1994 |EEE International
Conference on Systems, Man and Cybernetics, pp 771-776, San Antonio, October 2-
5,1994.

Smith, C., Brandt, S., and Papanikolopoulos, N. P., “Controlled Active Exploration of Uncalibrated
Environments”, Proceedings of the 1994 |IEEE Conference on Computer Vision and Pattern
Recognition, pp 792-796, Seattle, WA, June 21-23, 1994.

Papanikolopoulos, N. P., Nelson, B., and Khosla, P.K., “Six Degree-of-Freedom Hand/Eye
Visual Tracking with Uncertain Parameters”, Proceedings of the 1994 IEEE Int.
Conference on Robotics and Automation, pp 174 - 179, San Diego, CA, May 8 - 12, 1994.

Smith, C., and Papanikolopoulos, N. P., “Computation of Shape Through Controlled Active
Exploration”, Proceedings of the 1994 IEEE Int. Conference on Robotics and Automation, pp
2516-2521, San Diego, CA, May 8 - 12, 1994.
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282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294,

295.

Papanikolopoulos, N.P., “Pedestrian Control at Intersections By Using CCD Cameras”,
Proceedings of the Fifth Annual Transportation Research Conference, Minneapolis, MN, May 12
- May 13, 1994.

Smith, C., and Papanikolopoulos, N. P., “Derivation of Depth Maps Through Controlled Active
Exploration”, Proceedings Allerton Conference, pp 1029-1038, Champaign, lllinois, September
27 October 1, 1994,

Papanikolopoulos, N.P., “Selection of Features and Evaluation of Visual Measurements for 3-D
Robotic Visual Tracking”, Proceedings 1993 IEEE International Symposium on Intelligent Control,
pp 320 - 325, Chicago, lllinois, August 25 - 27,1993.

Papanikolopoulos, N.P., and Khosla, P.K., “Integration of the Human Operator with Autonomous
Robotic Visual Tracking Modules”, Proceedings Fifth Topical Meeting on Robotic and Remote
Systems, pp 869 - 876, Oak Ridge, TN, April 25 - 30, 1993.

Couvignou, P., Papanikolopoulos, N.P., and Khosla, P.K., “On the Use of Snakes for 3-D Robotic
Visual Tracking”, Proceedings 1993 IEEE Conference on Vision and Pattern Recognition, pp 750
- 751, New York, NY, June 15 - 17,1993.

Nelson, B., Papanikolopoulos, N.P., and Khosla, P.K., “Dynamic Sensor Placement Using
Controlled Active Vision”, Proceedings IFAC 1993 World Congress, Sydney, Australia, July, 1993.

Papanikolopoulos, N.P., and Khosla, P.K., “Applying the Controlled Active Vision Framework to
the Visual Servoing Problem”, Proceedings 1993 American Control Conference, pp 1332 - 1338,
San Francisco, California, June 2 - 4, 1993.

Papanikolopoulos, N.P., Nelson, B., and Khosla, P.K., “Monocular 3-D Visual Tracking of a Moving
Target by an Eye-in-Hand Robotic System”, Proceedings 31st IEEE Conference on Decision and
Control (31st CDC), pp 3805 - 3810, Tuscon, Arizona, December 16 - 18,1992.

Papanikolopoulos, N.P., and Khosla, P.K., “Adaptive Control Techniques for Dynamic Visual
Repositioning of Hand-Eye Robotic Systems”, Proceedings IEEE Workshop on Applications of
Computer Vision, pp 110 - 117, Palm Springs, CA, November 30 - December 2, 1992.

Papanikolopoulos, N.P., Nelson, B., and Khosla, P.K., “Full 3-D Tracking Using the Controlled
Active Vision Paradigm”, Proceedings 1992 International Symposium on Intelligent Control (ISIC
'92), pp 267 - 274, Glasgow, UK, August 11 - 13, 1992.

Couvignou, P., Papanikolopoulos, N.P., and Khosla, P.K., “Hand-Eye Robotic Visual Servoing
Around Moving Objects Using Active Deformable Models”, Proceedings 1992 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS '92), pp 1855 - 1862, Raleigh,
North Carolina, July 7 - 10, 1992.

Papanikolopoulos, N.P., and Khosla, P.K., “Robotic Visual Servoing Around a Static Target: an
Example of Controlled Active Vision”, Proceedings 1992 American Control Conference, pp 1489 -
1494, Chicago, June 24 - 26, 1992.

Papanikolopoulos, N.P., and Khosla, P.K., “Shared and Traded Telerobotic Visual Control”,
Proceedings of the 1992 IEEE Int. Conference on Robotics and Automation, pp 878 - 885, Nice,
France, May 10 -15, 1992.

Papanikolopoulos, N. P., and Khosla, P. K., “Feature Based Robotic Visual Tracking of 3-D
Translational Motion”, Proceedings of the 30th IEEE Conference on Decision and Control
(30th CDC), pp 1877 - 1882, Brighton, United Kingdom, December 11 - 13, 1991.
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296. Papanikolopoulos, N. P., and Khosla, P. K., “Using Control and Vision for Space Applications”,
Proceedings of the Third Annual Conference on Intelligent Robotic Systems for Space
Exploration, pp 46 - 60, Troy, NY, November 18 - 19, 1991.

297. Papanikolopoulos, N. P., and Khosla, P. K., “Real-Time LQG Robotic Visual Tracking”, Proceedings
of the European Robotics and Intelligent Systems Conference, pp 305-312, Corfu, Greece, June 23
- 28, 1991.

298. Papanikolopoulos, N. P., Khosla, P. K., and Kanade, T., “Adaptive Robotic Visual Tracking”,
Proceedings of the American Control Conference, pp 962 - 967, Boston, June 26 - 28, 1991.

299. Papanikolopoulos, N. P., Khosla, P. K., and Kanade, T., “Vision and Control Techniques for
Robotic Visual Tracking”, Proceedings of the 1996 IEEE Int. Conference on Robotics and
Automation, pp 857 - 864, Sacramento, April 7 - 13, 1991. Finalist for the Anton Philips
Award for Best Student Paper.

300. Papanikolopoulos, N. P., “FORS: A System for Flexible Design”, Proceedings of the IEEE
Systems, Man and Cybernetics Conference, pp 724 - 726, Los Angeles, November 4 - 7, 1990.

301. Papanikolopoulos, N. P., “FORS: A Flexible Design Environment”, Proceedings of the HICSS-23,
IEEE Hawaii International Conference on System Sciences, pp 463 - 470, Hawaii, January 2 - 5,
1990.

302. Papanikolopoulos, N. P., “A Graph Based Design Environment”, Proceedings of the IEEE Second
International Conference on Computer Integrated Manufacturing, pp 124 - 130, Rensselaer
Polytechnic Institute, Troy, May 21 -23, 1990.

303. Stoa, P., Talukdar, S. N., Christie, R. D., Hou, L., Papanikolopoulos, N. P., “Environments for
Security Assessment and Enhancement”, Proceedings of the Second Symposium on Expert
Systems Applications to Power Systems, pp 183-188, University of Washington, Seattle, July 17 -
20, 1989.

304. Talukdar, S., Elfes, A., and Papanikolopoulos, N. P., “Concurrent Design, Simultaneous
Engineering and Distributed Problem Solving”, presented in the AAAI Seventh National
Conference on Artificial Intelligence / Al in Design Workshop, Minneapolis, August, 1988. Also
available as an EDRC Technical Report, May 1988.

305. Tzafestas, S., and Papanikolopoulos, N. P., “Intelligent PID Control Based on Fuzzy Logic”,
Proceedings of IFAC / IMACS International Symposium on Distributed Intelligence Systems,
Varna, Bulgaria, June 27 - July 1, 1988.

Selected Recent Grants

+ “Kidney Cancer Radiomics Data Collection and Processing”, Johnson & Johnson, December 19, 2022
— April 30, 2024.

* “NRI: INT: COLLAB: Cooperative Robotic Systems for Precision Agriculture and Plant Health
Management” (with Co-Pls D. Mulla, D. Kaiser, and C. Yang), USDA-NIFA, May 1, 2020 — April 30,
2025.

* “Phase Il IUCRC University of Minnesota: Center for Robots and Sensors for the Human Well-being”
(Co-PI, PI: V. Morellas), NSF, March 15, 2020 — February 28, 2025.

* “MRI: Development of Real-time 3D Social Signal Imaging System (SSIS)” (Co-PI, PI: H.S. Park), NSF,
October 1, 2019 — September 30, 2024.

« “Using Non-Expert Crowds to Quickly and Efficiently Collect High-Quality Segmentations of Renal
Anatomy and Tumors in Cross-Sectional Imaging”, Intuitive Foundation, January 1, 2021 — December
31, 2021.
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* “MRI: Development of an Instrument that Performs Behavioral Analysis for Neuropsychiatric Disorders
like Tourette Syndrome” (with Co-PlIs V. Interrante, D. Keefe, G. Bernstein, C. Conelea, and S. Guy),
NSF, October 1, 2019 — September 30, 2025.

* “CPS: TTP Option: Synergy: Collaborative Research: Dynamic Methods of Traffic Control that Impact
Quality of Life in Smart Cities” (with Co-Pls J. Hourdos, M. Jovanovic, and S. Guy), NSF, September
15, 2015 — February 28, 2021.

* “Autonomous Mobile Pavement Density Profiling Robot to Reduce Worker Risk”, Mn\DOT, March 14,
2019 — June 30, 2021.

* “SCH: Active Learning for Medical Applications” (with Co-PIs R. Kuang, S. Truskinovsky, and C.
Weight), NIH/NCI, February 1, 2018 — January 31, 2022.

* “Maintenance for the Truck Parking Availability System of the State of Kansas,” KDOT, January 1, 2019
— December 31, 2023.

* “Cloud Computing for Kansas Truck Parking Detection and Information System and Verification Tool
Development”, KDOT, July 1, 2019 — October 31, 2021.

* “A Real-Time Truck Parking Availability System for the State of Wisconsin”, MnDOT, June 30, 2016 —
December 31, 2019.

+ “A Real-time Truck Parking Availability System for the State of Kansas”, KDOT, October 1, 2016 —
August 31, 2021.

* “MRI: Development of a Solar UAV Instrument” (with Co-Pls M. Hondzo, F. Sotiropoulos, and J. Hong),
NSF, October 1, 2015 — March 31, 2022.

* “NRI: Collaborative Research: Robotics 2.0 for Disaster Response and Relief Operations” (with Co-Pls
M. Hondzo, and J. Hong), NSF, August 15, 2014 — July 31, 2019.

* “I/UCRC FRP: Collaborative Research: Autonomous Perception and Manipulation in Search and
Rescue”, NSF, August 15, 2014 — July 31, 2016.

* “MRI: Development of an Instrument that Monitors Behaviors Associated with Obsessive-Compulsive
Behaviors and Schizophrenia” (with Co-Pls K. Lim and G. Bernstein), NSF, October 1, 2013 —
September 30, 2021.

* “A Comprehensive System for Assessing Truck Parking Availability”, FHWA and Mn\DOT, January 11,
2012 — November 30, 2016.

* “I/UCRC FRP: Collaborative Research: A Software Framework for Controlling Multi-Robot Teams”, NSF,
August 1, 2013 — July 31, 2017.

* “MRI: Development of a Video-Based Robotic Instrument for Behavioral Analysis and Diagnosis of At-
Risk Children” (with Co-Pls K. Lim and G. Sapiro), NSF, October 1, 2010 — September 30, 2019.

* “Sensing for HOV/HOT Lanes Enforcement”, MNn\DOT, March 11, 2014 — August 30, 2016.

« “CDI-Type II: Computational Tools for Behavioral Analysis, Diagnosis, and Intervention of at Risk
Children” (with Co-PIs K. Lim, G. Sapiro, and A. Banerjee), NSF, September 15, 2010 — August 31,
2016.

« “Center for Safety, Security, and Rescue Robotics” (with M. Gini, T. Hadjiyanni, and S. Roumeliotis),
NSF, August 15, 2003 — July 31, 2016.

* I/UCRC Membership, Honeywell Labs, December 1, 2010 — December 30, 2014.

* I/UCRC Membership, Minnesota Corn Growers, December 1, 2013 — December 30, 2015.

Patents

» “Miniature Robotic Vehicles and Methods for Controlling Same" Patent #6,548,982 with Richard Voyles,
Bradley Nelson, Paul Rybski, and Donald Krantz.

» “Adjustable Diameter Wheel Assembly, and Methods and Vehicles Using Same" Patent #6,860,346
with lan Burt.

» “Ruggedized Robotic Vehicles" Patent #7,559,385 with lan Burt.

* “Crowd Counting and Monitoring" Patent #8,116,564 with Prahlad Kilambi and Osama Masoud.

» “Robotic Vehicle System" Patent #8,260,459 with Sam Herbert.
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“Miniature Robotic Vehicle with Ground And Flight Capability” Patent #8,342,440 with Alex Kossett.
“Determining Parking Space Occupancy Using a 3D Representation” Patent #9,858,816 with Douglas
Cook, Vassilios Morellas, and Theodore Morris.

“Automated Detection of Nitrogen Deficiency in Crop” Patent #10,599,926 with Vassilios

Morellas, Dimitris Zermas, David Mulla, Michael Bazakos, and Daniel Kaiser.

“Computer Vision for Cancerous Tissue” Patent #11,449,985 with Panagiotis Stanitsas,

Anoop Cherian, Vassilios Morellas, and Alexander Truskinovsky.

Courses

“Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2022, evaluation: 4.1/5, registration: 79
students.

“Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2021, evaluation: 4.0/5, registration: 66
students.

“Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2020, evaluation: 4.1/5, registration: 47
students.

“Artificial Intelligence I”, CS-5511, Fall 2019, evaluation: 4.6/5, registration: 56 students.

“Readings in Computational Vision”, CS-8980, Spring 2019, evaluation: 4.8/5, registration:

28 students.

“Artificial Intelligence I”, CS-5511, Fall 2018, evaluation: 4.8/5, registration: 67 students.
“Computer Vision”, CS-5561, Spring 2018, evaluation: 4.5/5, registration: 54 students.

“Artificial Intelligence I”, CS-5511, Fall 2017, evaluation: 4.7/5, registration: 70 students.

“Readings in Computational Vision”, CS-8980, Spring 2017, evaluation: 4.9/5, registration: 13 students.
“Algorithms and Data Structures”, CS-4041, Fall 2016, evaluation: 4.8/5, registration: 77 students.
“Computer Vision”, CS-5561, Spring 2016, evaluation: 4.4/5, registration: 46 students.
“Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2015, evaluation: 4.2/5, registration: 38
students.

“Algorithms and Data Structures”, CS-4041H, Fall 2014, evaluation: 4.7/5, registration: 13 students.
“Readings in Computational Vision”, CS-8980, Spring 2014, evaluation: 4.8/5, registration: 12 students.
“Artificial Intelligence I”, CS-5511, Fall 2013, evaluation: 4.3/5, registration: 33 students.
“Computer Vision”, CS-5561, Spring 2013, evaluation: 4.0/5, registration: 32 students.

“Artificial Intelligence I”, CS-5511, Fall 2012, evaluation: 4.2/5, registration: 47 students.
“Computer Vision”, CS-5561, Spring 2012, evaluation: 4.6/5, registration: 24 students.

“Artificial Intelligence I”, CS-5511, Fall 2011, evaluation: 4.4/5, registration: 53 students.

“Readings in Computational Vision”, CS-8980, Spring 2011, evaluation: 4.6/5, registration:

20 students.

“Artificial Intelligence I”, CS-5511, Fall 2010, evaluation: 4.4/5, registration: 55 students.
“Computer Vision”, CS-5561, Spring 2010, evaluation: 4.6/5, registration: 25 students.

“Artificial Intelligence I”, CS-5511, Fall 2009, evaluation: 4.6/5, registration: 26 students.

“Readings in Computational Vision”, CS-8980, Spring 2009, evaluation: 4.6/5, registration:

24 students.

“Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2008, evaluation: 4.6/5, registration: 33
students.

“Computer Vision”, CS-5561, Spring 2008, evaluation: 4.5/5, registration: 23 students.

“Readings in Computational Vision and Robotics”, CS-8980, Spring 2007, evaluation: 4.2/5,
registration: 26 students.

“Artificial Intelligence I”, CS-5511, Fall 2006, evaluation: 3.7/5, registration: 60 students.
“Computer Vision”, CS-5561, Spring 2006, evaluation: 3.5/5, registration: 50 students.

“Artificial Intelligence I”, CS-5511, Fall 2005, evaluation: 3.1/5, registration: 60 students.

“Readings in Computational Vision”, CS-8980, Spring 2005, evaluation: 4.0/5, registration:

22 students.

“Computer Vision”, CS-5561, Spring 2004, evaluation: 3.2/5, registration: 28 students.

“Artificial Intelligence I”, CS-5511, Fall 2003, evaluation: 3.8/5, registration: 69 students.

“Readings in Computational Vision”, CS-8980, Spring 2003, evaluation: 4.4/5, registration: 19
students.
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* “Introduction to Intelligent Robotic Systems”, CS-5551, Fall 2002, evaluation: 4.1/5, registration: 32
students.
“Computer Vision”, CS-5561, Spring 2002, evaluation: 4.5/5, registration: 31 students.
“Artificial Intelligence I”, CS-5511, Fall 2001, evaluation: 4.1/5, registration: 68 students.
“Computer Vision”, CS-5561, Spring 2001, evaluation: 4.2/5, registration: 40 students.
“Senior Design Project”’, ECE-4951, Spring 2001, registration: 5 students.
“Algorithms and Data Structures”, CS-4041, Spring 2001, evaluation: 3.5/5, registration: 137
students.
“Computer Vision”, CS-5561, Spring 2000, evaluation: 4.2/5, registration: 34 students.
“Intelligent Agents”, CS-8551, Fall 1999, evaluation: 4.5/5, registration: 32 students.
“Algorithms and Data Structures 117, CS-3322, Spring 1999, evaluation: 4.3/5, registration: 151 students.
“Computer Vision”, CS-5561, Fall 1998, evaluation: 3.3/5, registration: 25 students.
“Algorithms and Data Structures 17, CS-3322, Spring 1998, evaluation: 4.0/5, registration: 121 students.
“Readings in Computational Vision”, CS-8561, Winter 1998, evaluation: 3.9/5, registration: 12 students.
“Computer Vision”, CS-5561, Fall 1997, evaluation: 3.9/5, registration: 34 students.
“Introduction to Intelligent Robotic Systems”, CS-5551, Spring 1997, evaluation: 4.4/5, registration: 22
students.
» “Algorithms and Data Structures 1I”, CS-3322, Winter 1997, evaluation: 4.1/5, registration: 55 students.
» “Algorithms and Data Structures 11", CS-3322, Spring 1996, evaluation: 3.9/5, registration: 95
students.
» “Readings in Computational Vision”, CS-8561, Winter 1996, evaluation: 4.8/5, registration: 12 students.
+ “Computer Vision”, CS-5561, Fall 1995, evaluation: 4.1/5, registration: 15 students.
» “Algorithms and Data Structures 11", CS-3322, Spring 1995, evaluation: 3.9/5, registration: 77
students.
» “Computer Vision”, CS-5561, Winter 1995, evaluation: 4.1/5, registration: 22 students.
 “Introduction to Intelligent Robotic Systems”, CS-5551, Fall 1994, evaluation 3.9/5, registration:
24 students.
» “Algorithms and Data Structures 11", CS-3322, Spring 1994, evaluation: 4.0/5, registration: 62
students.
» “Readings in Computational Vision”, CS-8561, Winter 1994, evaluation: 4.3/5, registration: 14
students.
» “Computer Vision”, CS-5561, Fall 1993, evaluation: 4.5/5, registration: 34 students.
* “Problems in Artificial Intelligence”, CS-5599, Spring 1993, evaluation: 4.4/5, registration: 20
students.
+ “Algorithms and Data Structures II”, CS-3322, Winter 1993, evaluation: 4.2/5, registration: 71
students.
» “Computer Vision”, CS-5561, Fall 1992, evaluation: 4.3/5, registration: 13 students.

Courses Introduced

* “Introduction to Intelligent Robotic Systems”, CS-5551.
* “Program Design and Development”, CS-3081W.

Students

 Patrick Lau, Ph.D. student (graduated, Thesis title: “A Maximum Variance
Approach to Basis Selection for Image Transformation,” National University of Singapore).
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Christopher Smith, Ph.D. student (graduated, recipient of the Graduate School Doctoral Dissertation
Fellowship, Thesis title: “Visually Guided Manipulation of Static and Moving Objects,” Associate
Professor, Lake Superior State University).

loannis Pavlidis, Ph.D. student (graduated, Thesis title: “Physics-Based Methodologies for Recognizing
Handwritten Signatures, Words, and Line Drawings,” Full Professor, University of Houston).

Rahul Singh, Ph.D. student (graduated, Thesis title: “Shape Recognition by Shape Morphing and its
Applications in Vision-Based Robotics,” Professor, San Francisco State University).

Osama Masoud, Ph.D. student (graduated, Thesis title: “Tracking and Analysis of Articulated Motion
with an Application to Human Motion,” Director of Research, Vital Images Inc.).

Doug Perrin, Ph.D. student (graduated, Thesis title: “Vision-Based Tasks and Dynamic Contours,”
Assistant Professor, Harvard Medical School).

Sascha Stoeter, Ph.D. student (graduated, Thesis title: “Vision-based Control of Miniature Jumping
Scout Robots,” Research Scientist, Hitachi ABB, Switzerland).

Robert Bodor, Ph.D. student (graduated, Thesis title: “Multi-camera Human Activity Recognition in
Unconstrained Indoor and Outdoor Environments,” CEO, ProtoLabs Inc.).

Harini Veeraraghavan, Ph.D. student (graduated, Thesis title: Learning to Extract Interesting Events
from Outdoor Image Sequences,” Research Scientist, Memorial Sloan Kettering Cancer Center).
Monica Anderson, Ph.D. student (graduated, Thesis title: “Efficient Cooperative Multi-robot

Team Search in Complex Indoor Environments,” Associate Professor, University of

Alabama).

Esra Kadioglu-Urtis, Ph.D. student (graduated, Thesis title: “Multi-Angle Pursuit of a Moving

Target Using Mobile Robots,” Assistant Professor, Macalester College).

Andrew Drenner, Ph.D. student (graduated, Thesis title: “A Framework for Distributed Mobile Robotics,”
ReconRobotics Inc.).

Evan Ribnick, Ph.D. student (graduated, Thesis title: “Inferring the 3D Structure of Periodic Motion in
Video,” Reveal Technology).

Nathaniel Bird, Ph.D. student (graduated, Thesis title: “Calibration and Component Placement in
Structured Light Systems for 3D Reconstruction Tasks,” Staff Research Engineer, Abbott).

Ajay Joshi, Ph.D. student (graduated, Thesis title: “Image Classification with Minimal Supervision”,
Google Inc.).

Amer Agovic, Ph.D. student (graduated, Thesis title: “Interface Issues in Robot Scrub Nurse Design”,
Upperbound Technologies Inc.).

Brett Hemes, Ph.D. student (graduated, Thesis title: “Locomotion of Serial Multiply-Actuated Tumbling
Robots”, 3M).

Stefan Atev, Ph.D. student (graduated, Thesis title: “Using Assymetry in the Spectral Clustering of
Trajectories”, ProtoLabs Inc.).

Hyeun J. Min, Ph.D. student (graduated, Thesis title: “Multi-Robot Formations and Cooperation with
Visual Tracking Techniques”, Assistant Professor, Ajou University, Korea).

Guruprasad Somasundaram, Ph.D. student (graduated, Thesis title: “Global Self Similarity

and Saliency Measures Based on Sparse Representations for Classification of Objects and
Spatio-temporal Sequences”, Meta).

Anoop Cherian, Ph.D. student (graduated, Thesis title: “Similarity Search in Visual Data”, Mitsubishi
Electric Research Laboratories).

Duc Fehr, Ph.D. student (graduated, “Covariance Based Point Cloud Descriptors for Object

Detection and Classification”, The Goodyear Tire & Rubber Company).

Michael Janssen, Ph.D. student (graduated, “Robot Games: Translating Game Interaction to Robotic
Interface”, Google).

Ravishankar Sivalingam, Ph.D. student (graduated, “Sparse Models for Positive Definite Matrices”,
Qualcomm).

Jon Andersh, Ph.D. student (graduated, “Modeling the Human Visuo-Motor System for Remote-Control
Operation”).

Nicholas Walczak, Ph.D. student (graduated, “A Multi-Sensor RGB-D System for Preschool Classroom
Behavior Analysis”, BBN).

Joshua Fasching, Ph.D. student (graduated, “Behavior Monitoring Using Visual Data and Immersive
Environments”, BBN).

Panos Stanitsas, Ph.D. student (graduated, “Machine Learning Methods with Emphasis on Cancerous
Tissue Recognition”, Insitro Inc.).
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Demetris Zermas, Ph.D. student (graduated, “Combining Machine Learning with Computer Vision for
Precision Agriculture Applications, Sentera).

William Beksi, Ph.D. student (graduated, “Topological Methods for 3D Cloud Processing”, Assistant
Professor, University of Texas Arlington).

Ruben D’Sa, Ph.D. student (graduated, “Design of a Transformable Unmanned Aerial Vehicle”, Talos
Robotics).

Nick Heller, Ph.D. student (WPE passed and proposal completed).
Dario Canelon-Suarez, Ph.D. student (WPE passed and proposal competed).
Athanasios Bacharis, Ph.D. student (WPE passed).
Henry Nelson, Ph.D. student (WPE passed).

Robert Martin, Ph.D. student (WPE passed).

Rahul Singh, M.S. student (graduated).

Marty Kenner, M.S. student (graduated).

Yue Du, M.S. student (graduated).

Mike Sullivan, M.S. student (graduated).

loannis Pavlidis, M.S. student (graduated).

Scott Brandt, M.S. student (graduated).

Richard Nelson, M.S. student (graduated).

Charles Richards, M.S. student (graduated).

Jianzhong Xu, M.S. student (graduated).

Alex Ozerkovsky, M.S. student (graduated).

Igor Chechelnitsky, M.S. student (graduated).

Martin Eriksson, M.S. student (graduated).

Robert Sfarzo, M.S. student (graduated).

Doug Perrin, M.S. student (graduated).

Singh Kaur Sarbjit, M.S. student (graduated).

Rotherick Tan, M.S.student (graduated).

Thai Nguyen, M.S. student (graduated).

Scott Rogers, M.S. student (graduated).

Surendra Gupte, M.S. student (graduated).

Brian Chapeau, M.S. student (graduated).

Janice Pearce, M.S. student (graduated).

Justin Thomas, M.S. student (graduated).

Eric Wahlstrom, M.S. student (graduated).

Bradley Kratochvil, M.S. student (graduated).

Robert Martin, M.S. student (graduated).

Harini Veeraraghavan, M.S. student (graduated).
Andreas Robinson, M.S. student (graduated).

Chuck Hays, M.S. student (graduated).

Wiiliam Toczyski, M.S. student (graduated).

lan Burt, M.S. student (graduated).

Nathaniel Bird, M.S. student (graduated).

Prahlad Kilambi, M.S. student (graduated).

Thanh Nguyen, M.S. student (graduated).

Stefan Atev, M.S. student (graduated).

Sushanth Rajasankar, M.S. student (graduated).

Evan Ribnick, M.S. student (graduated).

Jason Sollom, M.S. student (graduated).

Ajay Joshi, M.S. student (graduated).

Guruprasad Somasundaram, M.S. student (graduated).
Pushkar Modi, M.S. student (graduated).

Max Walter, M.S. student (graduated).

Ravishankar Sivalingam, M.S. student (graduated).
Alex Ivkin, M.S. student (graduated).

Anoop Cherian, M.S. student (graduated).

Vineet Bhatawadekar, M.S. student (graduated).

Justin Dancs, M.S. student (graduated).
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Apostolos Kottas, M.S student (graduated).

Andrew Carlson, M.S. student (graduated).

Kuo-Shih Tseng, M.S. student (graduated).

Nicholas Walczak, M.S. student (graduated).

Joshua Fasching, M.S. student (graduated).

Alex Kossett, M.S student (graduated).

Alexander Popov, M.S student (graduated).

Eric Holec, M.S student (graduated).

Sydney Bergeron, M.S. student (graduated).

Paul Hed, M.S. student (graduated).

Ruben D’Sa, M.S. student (graduated).

Karthik Buddha, M.S. student (graduated).

Travis Henderson, M.S. student (graduated).

Jamsrandorj Dagvadorj, M.S. student (graduated).

Luis Guzman, M.S. student (graduated).

Matthew Tlachac, M.S. student (graduated).

Zixing Wang, M.S. student (graduated).

Zane Smith, M.S. student (graduated).

Athanasios Bacharis, M.S. student (graduated).

Haoyi Shi, M.S. student.

Haoyuan Du, M.S. student.

Nikhilanj Venkata Pelluri, M.S. student.

Scott Morton, M.S. student.

P. Lee, L. Fiore, J. Purvey, A. Kossett, S. Kristoff, E. Holec, A. Carlson, F. Bazakos, A. Hambrock, A.

Kottas, C. McMillen, C. Carlson, R. Cyrus, M. Belsky, Z. Johnson, K. Stubbs, I. Burt, G. Miller, E.

Mueller, D. Goerke, M. Eriksson, S. Morton, R. D’sa, B. Neubauer, R. Redmond, W. Krepps, D.

Tormoen, B. Bosch, A. Erickson, B. Gundrum, L. Scharber, I. Poteryakhin, Z. Stromquist, P. Wyman,

D. Jenson, J. Spruth, T. Henderson, A. Young, N. Studanski, J. Killian, B. Schulz, M. Mikkelsen, M.

Calvert, T. Heller, M. Diaz, S. Marquart, S. Paladugu, P. Leppink — Shands, C. Uebelhart, J. Dean, A.

Schwartzwald, A. Shah, I. Mitha, S. Somrock, L. McCullough, R. Smith, E. Bowe, R. Favour, M.

Sonnabend, J. Rickman, M. Smith, A. Johnson, and H. Stephenson (supported undergraduates).

* Frederic Lemauff, David Boutouiller, Nicolas Bernardeau, Olivier Huet, Guillaume Gasser, Chris Dos
Santos, Nicolas Caramelli, Eric Bouteillon, Benjamin Maurin, Duc Fehr, Patrick Roessler, Arnaud
Bruyas, and Florent Nageotte (supported foreign undergraduate students).

» J. Jasper, M. Smela, A. DeClue, and B. Asojo (supported high school students).

Post-Doctoral Associates

+ Osama Masoud (currently: Director of Research, Vital Images Inc.).

» Vassilios Morellas (currently: Research Professor, UMN).

» Dean Hougen (currently: Associate Professor, University of Oklahoma).
* Yan-Bin Jia (currently: Professor, lowa State University).

Participation in M.S. and Ph.D. Thesis Committees

Falai Li (Agriculture), Paul Rybski (CS), Hemanth Arumugam (CS), Kemal Berk Yesin (ME), Tracy Denk
(EE), Don Krantz (CS), Pascal Mammasian (Psychology), Weining Zheng (EE), Huifuang Ng
(Agriculture), Dean Hougen (CS), Pamela Lechleider (CS), Dirk Edmonds (CS), Bin Zhu (EE), You Yuli
(EE), Vafa Ghazi-Moghadam (EE), Lan Tse-Hua (EE), Shaomin Peng (EE), John Chourdakis (CE), Liu
Guogin (CE), Todd Hardwick (EE), Saad Bedros (EE), John Shackleton (CS), Keesook Han (EE), Omar
Santiago-Perez (ME), Rajeev Singh (AEM), Jennifer Treadway (Math), Bill Knecht (Psychology), Xuan
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Liu (CS), Barmeshwar Vikramaditya (ME), Youngguyn Kim (EE), Praveen Gupta (Agriculture), Brad
Nelson (Carnegie Mellon University), Mike Brady (Psychology), Jeff Thompson (CS), Kihyuk Han (ECE),
Yu Zhou (ME), Paul Rybski (CS), Jianjun Zhan (CE), Matt Cruikshank (CS), Joshua Dudney (ME), Vinodh
Kumar Chandram (CS), Saed Wadi (ECE), Seth Hulst (ECE), Vahid Emamian (ECE), Thomas Naselaris
(Neuroscience), Michael Blocksome (CS), David Littau (CS), Yungian Ma (ECE), Sunghee Kim (CS), A.
Schoolcraft (CS), T. Corrigan (ME), G. Yang (ME), H. Yang (AEM), Jim Gaines (ME), Kraig Bottemiller
(ECE), M. Lahmar (ME), Blake Larson (ME), Michael Baldea (Chem. Engin.), Rahul Joshi (ECE), Corey
Bilot (CS), Dongwei Cao (CSE), Gerry Ruch (Astronomy), Rashmi Sundareswara (CSE), Yukikazu
Hidaka (CSE), Luke Ludwig (CSE), Maitreyi Nanjanath (CSE), Nicole Sprague (CSE), Diego Rother
(CompsS), Tom Whipple (CSE), Vasillios Christopoulos (CSE), Steve Tousignhant (CSE), Chen-chi Chu
(AEM), Venkateshwar Korukanti (CSE), Chandra Tjhai (AEM), Ryan Lloyd (CSE), Nikhil Karnad (CSE),
Ankur Sharma (CSE), Anuraag Pakanati (CSE), Elizabeth Jensen (CSE), Ignacio Ramirez (Scientific
Computation), Xue Bai (ECE), Doug Cook (CSE), James Parker (CSE), Alexey Castrodad (ECE), Jordan
Hashemi (ECE), Liron Yatziv (Scientific Computation), David Brajkovic (ME), Pratap Tokekar (CSE),
Rodney Dockter Il (ME), Mrinal Kanti Paul (CSE), John Harwell (CSE), Leonardo Le (AEM), Ahmed
Medhat (CSE), Nikolaos Stefas (CSE), Robert Giaquinto (CSE), Kevin Mallery (ME), Baoquan Zhang
(CSE), Debraj Bhattacharjee (ECE), Aditya Salapaka (ME), Sirisha Rambhatla (ECE), Sadman Enan
(CSE), Abhinav Sambasivan (ECE), Abhinav Mehta (ME), Rostand Fezeu (CSE), Kazim Engin (CSE),
Jungseok Hong (CSE), Sara Saunders (BME), Bobby Schulz (ECE), Jonathan Lemke (ME), Thomas
Ringstrom (CSE), Udhaya Dayalan (CSE), Jared Floersch (ME), Shree Thandry Ramamurthy (ECE),
Debarati Das (CSE), Praneet Bala (CSE), Yifeng Zhang (CSE), Ross Worobel (ECE), Tejveer Maddukuri
(CSE), Angel Sylvester (CSE), Ruixuan Sun (CSE), Mo Houtti (CSE), Zhejun Liu (CE), James Klassen
(NRSM), and Rong Chen (EE).

Honors

+ UMN Award for Outstanding Contributions to Graduate and Professional Education, Distinguished
University Teacher, 2022-.

McKnight Presidential Endowed Professor in CS, 2016-.

IEEE RAS George Saridis Leadership Award in Robotics and Automation, 2016.

CTS Research Partnership Award, 2016.

A paper co-authored with A. Cherian and V. Morellas was the winner for the Best Student paper award
at the 2012 IEEE Int. Conference on Image Processing (ICIP 2012), Orlando, FL, October 2012.
IEEE-RAS Distinguished Service Award, 2011.

Distinguished McKnight University Professor, 2007-.

IEEE Felllow, 2007-.

A paper co-authored with G. Gasser, N. Bird, and O. Masoud was finalist for the Best Vision Paper
Award, 2004 IEEE Int. Conference on Robotics and Automation, New Orleans, April 2004.

» |[EEE VTS 2001 Best Land Transportation Paper Award for the paper "A Novel Method for Tracking and
Counting Pedestrians in Real-Time Using a Single Camera" (with Osama Masoud).

Best Video Award, 2000 IEEE Int. Conference on Robotics and Automation, San Francisco, May 2000.
Finalist for the 2000 Discover Magazine Award for Technological Innovation.

UMN CSE Faculty Creativity Award, March 1999.

McKnight Land-Grant Professorship Award, University of Minnesota, July 1995 - June 1997.

Best Session Paper Presentation Award, American Control Conference, Seattle, June 1995.

National Science Foundation Career Award, August 1995 - July 1998.

National Science Foundation Research Initiation Award, August 1994 - July 1997.

Finalist for the Anton Philips Award for Best Student Paper in the 1991 IEEE Robotics and
Automation Conference.

Kritski Fellowship, Greece, September 1985 - August 1987.

IKY Fellowship, Greece, August 1986 - August 1987.

First entrant at lonidios High School, Piraeus, Greece.

Seventh entrant at the Department of Electrical and Computer Engineering, National Technical
University of Athens.
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Presentations

14th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2022.

ETH MSRL Robotics Symposium, May 2022.

3M Technical Forum Seminar, April 2022.

IEEE Southern Minnesota Section, August 2020.

3M Mini Dental School Lecture Series, July 2020.

NRI meeting, Breakout Research in Agricultural Robotics, February 2020.

CSE Dean’s Advisory Committee, University of Minnesota, Minneapolis, MN, October 2019.
Robotics Roadmap Workshop, Chicago, IL, September 2019.

12th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2019.

27" Mediterranean Conference on Control and Automation (MED ’19), Akko, Israel, July 2019.
University of Minnesota Robotics Tech Talks, Minneapolis, MN, April 2019.

Electrical and Computer Engineering, University of Florida, FL, April 2019.

Mechanical and Aerospace Engineering, University of Florida, FL, April 2019.

Minnesota Dermatological Society Winter Meeting, Minneapolis, MN, November 2018.

UMN IEM HS Inspire, Minneapolis, MN, November 2018.

Science Museum of Minnesota, St. Paul, MN, October 2018.

“Machine Learning and Artificial Intelligence in Medical Imaging: Challenges and Opportunities”
Workshop, Arlington, VA, September 2018.

Distinguished Lecture, Computer Science and Engineering, Texas A&M, College Station, TX, January
2018.

Robotics Frontiers 2017 Symposium, UC San Diego, San Diego, CA, September 2017.
Honeywell Technology Symposium, Minneapolis, MN, May 2017.

IMA Smart Urban Transportation Forum, IMA, University of Minnesota, Minneapolis, MN, May 2017.
Energy Explorers, Great River Energy, Maple Grove, MN, February 2017.

Distinguished Lecture, Computer Science and Engineering, Texas A&M, College Station, TX,
December 2016.

Institute for Robotics & Intelligent Machines (IRIM), Georgia Tech, Atlanta, GA, January 2016.
Purdue Polytechnic Institute, Purdue University, West Lafayette, IN, September 2015.

8th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2015.

2015 Heritage Society Dinner, University of Minnesota Foundation, Minneapolis, MN, June 2015.
Headliners, College of Continuing Education, University of Minnesota, St. Paul, MN, April 2015.
Department of Computer Science and Engineering, University of Nevada, Reno, NV, March 2015.
Electrical and Computer Engineering, Duke University, Durham, NC, February 2015.
Department of Computer Science, lowa State University, Ames, IA, February 2015.

7th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2014.

IEEE Conference on Robotics and Automation, Hong Kong, China, June 2014.

Department of Computer Science and Engineering, Minneapolis, MN, November 2013.
Robotics Alley Conference, St. Paul, MN, November 2013.

2013 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '13), Tokyo,
Japan, November 2013.

GOFIRST UMN, Minneapolis, MN, October 2013.

IEEE Region 4 Leadership Conference, Minneapolis, MN, October 2013.

Enterprise Minnesota, Maple Grove, MN, September 2013.

6th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2013.

MN Corn Growers, Waseca, MN, March 2013.

GOFIRST UMN, Minneapolis, MN, February 2013.

2012 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '12),
Vilamoura/Algarve, Portugal, October 2012.

ETH Distinguished Lecture, Zurich, Switzerland, October 2012.

IEEE Conference on Robotics and Automation, St. Paul, MN, May 2012.

Department of Mechanical Engineering, University of Minnesota, Minneapolis, MN, April 2012.
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CSE Science and Engineering Day, University of Minnesota, Minneapolis, MN, February 2012.
University of Minnesota | Rochester, Rochester, MN, February 2012.

CTS Executive Committee Meeting, University of Minnesota, Minneapolis, MN, February 2012.

15t Robotics Alley Conference, Minneapolis, MN, November 2011.

CSE Dean’s Advisory Committee, University of Minnesota, Minneapolis, MN, October 2011.

4th Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2011.

19t Mediterranean Conference on Control and Automation (MED’ 11), Corfu, Greece, June 2011.
3M, St. Paul, MN, May 2011.

“Educating Robotics Engineers and Scientists” Workshop, IEEE Conference on Robotics and
Automation, Shanghai, China, May 2011.

IEEE Conference on Robotics and Automation, Shanghai, China, May 2011.

Normandale Community College, Minneapolis, MN, January 2011.

Tech Forum Electronics Chapter, 3M, St. Paul, MN, November 2010.

3rd Cyprus Workshop on Signal Processing and Informatics, Nicosia, Cyprus, July 2010.

18" Mediterranean Conference on Control and Automation (MED’ 10), Marrakech, Morocco, June
2010.

IEEE Conference on Robotics and Automation, Anchorage, Alaska, May 2010.

Tech Forum Electronics Chapter, 3M, St. Paul, MN, December 20089.

Normandale Community College, Minneapolis, MN, October 2009.

2009 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS ’09), Saint Louis,
MO, August 2009.

17t Mediterranean Conference on Control and Automation (MED ’09), Salonica, Greece, June 2009.
IEEE Conference on Robotics and Automation, Kobe, Japan, May 2009.

Department of Computer Science and Engineering, Texas A&M, TX, January 2009.

IEEE Aerospace and Electronic Systems Society, Chapter of Twin Cities, Eagan, MN, December 2008.
IEEE International Conference on Advanced Video and Signal Based Surveillance, Santa Fe, NM,
September 2008.

1st International Conference on PErvasive Technologies Related to Assistive Environments (PETRA
'08), Athens, Greece, July 2008.

11t International Symposium on Experimental Robotics, Athens, Greece, July 2008.

Science Museum of Minnesota, St. Paul, MN, June 2008.

IEEE Conference on Robotics and Automation, Pasadena, CA, May 2008.

ARO/NSF Workshop on Future Directions in Visual Navigation, Pasadena, CA, May 2008.

National Science Foundation PAEMST Award Ceremony, Washington, DC, April 2008.

Midwest Instruction and Computing Symposium, UW-La Crosse, La Crosse, WI, April 2008.
Lockheed Martin Corporation, MN, April 2008.

Center for Cognitive Sciences, MN, January 2008.

Metro Transit, MN, January 2008.

Computer Science Department, University of Southern California, CA, December 2007.

The Technical Cooperation Program (TTCP) Symposium on the Science of Autonomy and
Bio-Inspired Systems, Army Research Laboratory, MD, October 2007.

Honeywell ACS Fellows Symposium, Minneapolis, MN, October 2007.

Goodrich Corporation, MN, June 2007.

IEEE Conference on Robotics and Automation, Rome, Italy, April 2007.

Center for Cognitive Sciences, MN, March 2007.

North Dakota State University, ND, January 2007.

Digital Technology Workshop, Digital Technology Center, November 2006.

Metropolitan Airport Commission, October 2006.

Metro Transit, September 2006.

Johnson Controls Inc., May 2006.

Honeywell Labs, March 2006.

2005 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS ’'05), Edmonton,
Canada, August 2005.

13t Mediterranean Conference on Control and Automation (MED’05), June 2005.

Tutorial “Video Surveillance”, 2005 Spring NSF SSR-RC meeting, St. Petersbourgh, FL, March 2005.
Workshop “Micro-Air-Vehicles - The Next 10 Years”, 2004 IEEE Int. Conference on Robotics and
Automation (ICRA ’04), New Orleans, LA, April 2004.
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Workshop “Multi-robot Search and Rescue: Current Challenges and Future Directions”, 2004 IEEE Int.
Conference on Robotics and Automation (ICRA ’04), New Orleans, LA, April 2004.

Department of Electrical and Computer Engineering, University of Arizona, April 2004.

Department of Electrical, Computer, and Systems Engineering, Rensselaer Polytechnic Institute,
February 2004.

Department of Electrical and Systems Engineering, Washington University in Saint Louis, January
2004.

Department of Computer and Information Science, Ohio State University, January 2004.
Department of Computer Science, University of North Carolina, December 2003.

Workshop “Robotics in Emergency Response”, 2003 IEEE/RSJ International Conference on Intelligent
Robots and Systems (IROS '03), Las Vegas, NV, October 2003.

Workshop “Control and Cooperation of Intelligent Miniature Robots”, 2003 IEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS ’03), Las Vegas, NV, October 2003.
Department of Computer Science, University of Houston, October 2003.

IEEE Conference on Robotics and Automation, Taipei, Taiwan, September 2003.

11t Mediterranean Conference on Control and Automation (MED’03), June 2003.

Department of Computer Science and Engineering, Wright State University, May 2003.

Digital Technology Center Industrial Affiliates Open House, May 2003.

Picatinny Arsenal, NJ, May 2003.

Computer and Information Science Department, University of Pennsylvania, February 2003.

3M Optical Inspection Mini-Chapter, February 2003.

Digital Technology Center Seminar, December 2002.

2002 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '02), Lausanne,
Switzerland, October 2002.

14th International Conference on Digital Signal Processing, Santorini, Greece, 2002.

ARO Workshop on Integrated System Approaches to Future Combat Systems, Washington, DC, May
2002.

Multi-Robot Systems Workshop, Washington, DC, March 2002.

Vision Science Colloquium, University of Minnesota, Minneapolis, MN, November 2001.

Naval Research Laboratory (NRL), Washington, DC, November 2001.

2001 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '01), Maui,

HI, October 2001.

IEEE Conference on Robotics and Automation, Seoul, Korea, May 2001.

IEEE Twin Cities Chapter, Minneapolis, MN, April 2001.

Department of Electrical and Computer Engineering, University of New Mexico, NM, March 2001.
AHEPANS, St. Paul, MN, USA, March 2001.

Department of Electrical and Computer Engineering, University of Cyprus, Cyprus, February 2001.
2" NASA/JPL Workshop on Biomorphic Explorers, Pasadena, CA, December 2000.

Science Coalition Day, Washington, DC, July 2000.

Department of Electrical and Computer Engineering, University of Patras, Greece, July 2000.

8t IEEE Mediterranean Conference on Control and Automation, Rio, Greece, July 2000.
Department of Mechanical Engineering, National Technical University, Athens, Greece, July 2000.
IEEE Conference on Robotics and Automation, San Francisco, CA, May 2000.

Minnesota Society of Professional Engineers, Minneapolis, USA, April 19, 2000.

Control Science and Dynamical Systems, University of Minnesota, Minneapolis, USA, March 2000.
Department of Computer Science and Engineering, University of Minnesota, Minneapolis, USA,
November 1999.

1999 IEEE/IEEJ/JSAI International Conference on Intelligent Transportation Systems, Tokyo, Japan,
October 5-8, 1999.

1999 European Control Conference, Karlsruhe, Germany, August 31-September 3, 1999

ITS Minnesota Annual Meeting and Guidestar Technology Forum, Minneapolis, MN, March 1999.
University of Minnesota Foundation, Minneapolis, MN, February 1999.

IMA Workshop on “Forging an Appropriate Immune Response as a Problem in Distributed Artificial
Intelligence”, Minneapolis, MN, October 1998.

1998 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '98), Victoria,
Canada, October 1998.

ETH and MOVIC 98, Switzerland, August 1998.

DARPA “Distributed Robotics” PI meeting, August 1998.
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IEEE Conference on Robotics and Automation, Leuven, Belgium, May 1998.

Workshop on “Robust Vision for Vision-Based Control”’, IEEE Conference on Robotics and Automation,
Leuven, Belgium, May 1998.

CTS Faculty Round Table, Minneapolis, MN, March, 1998.

Wright Patterson Base, Dayton, OH, January, 1998.

Conference on Vision for Reach and Grasp, Minneapolis, MN, October 1997.

NSF Block Island Workshop on Vision and Control, Block Island, RI, June 1997.

1997 Int. Robots and Vision Conference, Detroit, MI, May 1997.

IEEE Conference on Robotics and Automation, Albuquerque, NM, April 1997.

CTS Faculty Seminar Series, Minneapolis, MN, February, 1997.

Department of Computer Science, University of Cyprus, Nicosia, Cyprus, September 1996.
Department of Computer Science, University of Minnesota, Minneapolis, USA, March 1996.
Workshop on Mathematical Methods in Computer Vision, Geometry Center, University of Minnesota,
Minneapolis, USA, September 1995.

+ 10th IEEE International Symposium on Intelligent Control, Monterey, USA, August 1995.

1995 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS '95), Pittsburgh,
USA, August 1995.

3rd IEEE Mediterranean Symposium on New Directions in Control and Automation, Limassol,
Cyprus, July 1995.

Department of Computer Science, University of Cyprus, Nicosia, Cyprus, July 1995.

1995 American Control Conference (Two Talks), Seattle, USA, June 1995.

IEEE Conference on Robotics and Automation, Nagoya, Japan, May 1995.

Center for Transportation Studies Faculty Seminar, University of Minnesota, Minneapolis, USA,
February 1995.

33rd IEEE Conference on Decision and Control (33rd CDC), Orlando, USA, December 1994.
Department of Mechanical Engineering, University of Minnesota, Minneapolis, USA, November 1994,
SPIE's International Symposium on Photonics for Industrial Applications, Intelligent Vehicle
Highway Systems, Boston, USA, November 1994.

IEEE International Conference on Multisensor Fusion and Integration for Intelligent Systems, Las
Vegas, USA, October 1994.

IEEE Conference on Robotics and Automation (Two Talks), San Diego, USA, May 1994.

Fifth Annual Transportation Research Conference, Minneapolis, USA, May 1994.

31st Allerton Conference, Champaign, USA, September 1993.

1993 IEEE International Symposium on Intelligent Control, Chicago, USA, August 1993.
Department of Computer Science, University of Wisconsin, Madison, USA, August 1993.

1993 IEEE Conference on Computer Vision and Pattern Recognition, New York, USA, June 1993.
1993 American Control Conference, San Francisco, USA, June 1993.

Department of Electrical Engineering, University of Minnesota, Minneapolis, USA, May 1993.
Fifth Topical Meeting on Robotic and Remote Systems, Oak Ridge, USA, April 1993.

31st IEEE Conference on Decision and Control (31st CDC), Tucson, USA, December 1992.

IEEE Workshop on Applications of Computer Vision, Palm Springs, USA, November 1992.
Department of Computer Science, University of Minnesota, Minneapolis, USA, November 1992.
1992 American Control Conference, Chicago, USA, June 1992.

» Department of Electronic Engineering, Technical University of Crete, Greece, June 1992.

Oak Ridge National Laboratory, Oak Ridge, Tennessee, USA, March 1992.

Department of Computer Science, University of Minnesota, Minneapolis, USA, February 1992.
Center for Automation Research, University of Maryland, College Park, USA, January 1992.
European Robotics and Intelligent Systems Conference, Corfu, Greece, June 1991.

IEEE Conference on Robotics and Automation, Sacramento, USA, April 1991.

Ohio State University Control Workshop, Columbus, USA, April 1991.

IEEE Rensselaer Polytechnic Institute Second International Conference on Computer Integrated
Manufacturing, Rensselaer Polytechnic Institute, USA, May 1990.

Ohio State University Control Workshop, Columbus, USA, April 1990.
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Professional

Fellow Member of IEEE.

Senior Editor, IEEE Transactions on ITS, 2016-.

Associate Editor, IEEE Transactions on ITS, 2003-2015.

Associate Editor, Transportation Research: Part C, 2006-2014.

Associate Editor, Journal of Intelligent and Robotic Systems, 2006-2019.

Honorary Chair, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
2020).

General Chair of the 2012 IEEE Robotics and Automation Conference.

Vice President for Conferences, RAS, 2010-2013.

Chair, Publication Ethics Committee, RAS, 2015-.

Chair, Saridis and Service Awards Evaluation Committee, RAS, 2016-2018.

ICRA-x Chair of the 2018 IEEE Robotics and Automation Conference.

2018, 2020, and 2022 IEEE CS Fellows Evaluation Committee.

Program Co-Chair, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
2018).

Publicity Chair, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS 2017).
Publications Chair, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
2015).

Publications Chair, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS
2014).

Member, RAS Long-Range Planning Committee, 2014-2015.

Editor, RAS Conference Editorial Board, 2006-2009.

Editor, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS 2011),
Conference Editorial Board, 2011.

Member of the IEEE Robotics and Automation Administrative Committee, 2000-2005.

Member, RAS IEEE Fellow Nomination Committee, 2013-2014.

Chairman, RAS IEEE Fellow Nomination Committee, 2007-2008.

Chairman of the IEEE Robotics and Automation Technical Committee on Robot Vision, 2000-2006.
America Program Co-Chair of the 2009 IEEE/RSJ International Conference on Intelligent Robots and
Systems.

Awards Chair of the 2008 IEEE Robotics and Automation Conference.

Program Chair of the 2006 IEEE Robotics and Automation Conference.

America Program Co-Chair of the 2007 IEEE/RSJ International Conference on Intelligent Robots and
Systems.

America Program Co-Chair of the 2004 IEEE Robotics and Automation Conference.
Vice-Chairman of the 2001 IEEE/RSJ International Conference on Intelligent Robots and Systems.
Chief organizing member of the Hellenic Student Association of Carnegie Mellon University.
Participation in National Science Foundation review panels for regular proposals.

Reviewer of proposals for the Department of Energy and the National Science Foundation.
Participation in an IEEE review panel for senior member candidates.

Participation in the faculty recruitment committee, Department of Electrical and Computer Engineering,
University of Cyprus.

Reviewer of proposals for the Austrian Science Fund, Europian Union, the Portuguese Ministry of
Science and Technology (FCT program), the Qatar National Research Fund, the National Centre of
Science and Technology Evaluation of Kazakhstan, the Kroatia Science Foundation, and the Hong
Kong Research Grants Council.

Member of the Technical Chamber of Greece.

Organizer of the ARO/NSF Workshop on Future Directions in Visual Navigation, Pasadena, CA, May
2008.

Editor of a special issue on "Analysis and Experiments in Distributed Multi-Robot

Systems" of the Journal Autonomous Robots (2004).

Guest Editor of a special issue on "Panoramic Robotics" of the Robotics and Automation

Magazine (2003).

Guest Editor of a special issue on "Applied Visual Servoing" of the Robotics and Automation
Magazine (December 1998).
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Guest Editor of a special issue on "Modelling Issues for Visual Sensing" of the Journal Mathematical
and Computer Modelling.

Program committee member for the 2021 and 2023 International Conferences on Unmanned Aircraft
Systems (ICUAS).

Program committee member for the 315t Mediterranean Conference on Control and Automation, June
2023.

Program committee member for the 10 International Symposium on Distributed Autonomous Raobotic
Systems.

Program committee member for the 13" International Conference on Computer Vision.

Program committee member for the 2010, 2011, and 2012 IEEE Conferences on Computer Vision and
Pattern Recognition.

Program committee member for the 1999, 2000, 2002, 2003, 2004, 2008, 2009, and 2014 IEEE/RSJ
International Conferences on Intelligent Robots and Systems.

Program committee member for the 2000, 2001, 2002, 2003, and 2005 IEEE Robotics and Automation
Conferences.

Program committee member for the 5th International Symposium on Visual Computing, November
20089.

Program committee member for the 17t and 20th Mediterranean Conferences on Control and
Automation, June 2009 and July 2012.

Program committee member for the 2009 IEEE Intelligent Vehicles Symposium, June 2009.

Program committee member for the 2" International Conference on Pervasive Technologies Related to
Assistive Environments, June 2009.

Program committee member for the 5th IEEE Conference on Advanced Video and Signal Based
Surveillance, September 2008.

Program committee member for the 10, 11t 12t and 15th Annual IEEE Conferences on Intelligent
Transportation Systems, 2007, 2008, 2009, 2012, and 2013.

Program committee member for the 3 and 4t International Symposiums on Visual Computing, 2007
and 2008.

Program committee member for the 32" Annual Conference of the IEEE Industrial Electronics Society,
November 2006.

Program committee member for the 9" Annual IEEE Conference on Intelligent Transportation Systems,
September 2006.

Program committee member for the International Conference on Intelligent Systems and Computing:
Theory and Applications, July 2006.

Program committee member of the 8" Annual IEEE Conference on Intelligent Transportation Systems,
August 2005.

Program committee member of the 13" Mediterranean Conference on Control and Automation, 2005.
Program committee member of the IASTED Int. Conference on Robotics and Applications (RA 2005),
2005.

Program committee member of the 2005 IEEE-RAS International Conference on Humanoid Robots,
2005.

Program committee member of the 23rd IASTED Int. Conference on Modeling, Identification, and
Control (MIC 2004), 2004.

Program committee member of the IEEE Intelligent Vehicles Symposium, 2004.

Program committee member for the European Workshop on Service and Humanoid Robots
(SERVICEROB-2001).

Program committee member for the International Congress on Autonomous Intelligent Systems,
February 2002.

Program committee member for the 6th Int'l Symp. on Atrtificial Intelligence, Robotics, & Automation in
Space, 2001.

Program committee member for the 4" Annual IEEE Conference on Intelligent Transportation Systems,
August 2001.

Program committee member of the 3¢ Annual IEEE Conference on Intelligent Transportation Systems
(ITSC-2000).

Program committee member of the ISR 2000.

Publicity chairman and program committee member of the 1998 IEEE/RSJ International

Conference on Intelligent Robots and Systems (IROS '98).
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Program committee member of the Third European Robotics, Intelligent Systems and Control Conf.,
1998.
Publicity chairman and program committee member of the 1997 IEEE Robotics and Automation
Conference.
Award Chairman for the IEEE Int. Joint Symposia on Intelligence and Systems, 1996.
Local arrangements chairman of the 1996 IEEE Robotics and Automation Conference.
Member of the program committee of the 1995 IEEE/RSJ International Conference on Intelligent
Robots and Systems (IROS '95).
Member of the program committee of the 1994 IEEE Robotics and Automation Conference.
Organizer of an invited session at the 1994 IEEE Robotics and Automation Conference.
Invited sessions/tutorials chairman of the 1995 Symposium on Intelligent Control.
Chairman of three sessions at the 2001 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '01).
Chairman of one session at the 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010,
2011, 2013, 2014, and 2015 IEEE Robotics and Automation Conferences.
Chairman of one session at the 2000 IEEE International Symposium on Intelligent Control (ISIC 2000).
Chairman of two sessions at the 11t Mediterranean Conference on Control and Automation (MED’03).
Chairman of two sessions at the 1998 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '98).
Chairman of one session at the 1998 IEEE Robotics and Automation Conference.
Chairman of two sessions at the 1997 IEEE Robotics and Automation Conference.
Chairman of two sessions at the 1996 IEEE Robotics and Automation Conference.
Chairman of a session at the 10th IEEE International Symposium on Intelligent Control.
Chairman of a session at the 3rd IEEE Mediterranean Symposium on New Directions in Control and
Automation.
Chairman of a session at the 1995 IEEE Robotics and Automation Conference.
Chairman of a session at the 1995 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS '95).
Chairman of two sessions at the 1995 American Control Conference.
Chairman of a session at the 1994 IEEE Robotics and Automation Conference.
Chairman of a session at the 1994 IEEE Conference on Systems, Man, and Cybernetics.
Chairman of two sessions at the 1994 IEEE Robotics and Automation Conference.
Chairman of a session at the 1993 |IEEE International Symposium on Intelligent Control.
Chairman of a session at the 1993 American Control Conference.
Chairman of a session at the 31st IEEE Conference on Decision and Control (31st CDC).
Chairman of a session at the 1992 American Control Conference.
Reviewer of the following journals:
IEEE Transactions on Automatic Control
IEEE Transactions on Intelligent Transportation Systems
IEEE Transactions on Vehicular Technology
IEEE Transactions on Mechatronics
IEEE Transactions on Robotics and Automation
IEEE Control Systems Magazine
IEEE Robotics and Automation Magazine
IEEE Transactions on Systems, Man, and Cybernetics
IEEE Transactions on Control Systems Technology
IEEE Transactions on Neural Networks
International Journal of Computer Vision
Journal of Intelligent Control and Systems
Journal of Intelligent and Robotic Systems: Theory and Applications
Automatica
Mathematical and Computer Modelling
IEE Proceedings in Vision, Image and Signal Processing
International Journal of Robotics and Automation
Journal of Robotic Systems
Journal of Robotics and Autonomous Systems
Optimal Control: Applications and Methods
Image and Vision Computing
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Computer Vision and Image Understanding
Autonomous Robots
Mechatronics.
Reviewer for the 1990 through 2017 IEEE Conferences on Robotics and Automation.
Reviewer for the 80" Annual TRB meeting, 2001.
Reviewer for the IJCNN 2000.
Reviewer for the ISR 2000.
Reviewer for the 36th IEEE CDC, Kobe, Japan.
Reviewer for the 1995, 1998, 1999, 2002, and 2003 IEEE/RSJ International Conference on Intelligent
Robots and Systems (IROS '95, 98, '99, '02, and ‘03).
Reviewer for the 4th IEEE Mediterranean Symposium on New Directions in Control and Automation.
Reviewer for the 1995 American Control Conference.
Reviewer for the 1st IEEE Conference on Control Applications.
Reviewer for the 34th IEEE CDC, New Orleans, USA.
Reviewer for the 30th IEEE CDC, Brighton, United Kingdom.
Reviewer for the HICSS-24, Hawaii.

Contributions to Departmental and University Service

Administrative Duties

Director of the Minnesota Robotics Institute (MnRI).
Director of the Center for Distributed Robotics and SECTTRA.

» Leader of the effort to attract state (MnDRIVE) and donor funding for Robotics. This has

resulted into more than $26M for the UMN Robotics.

Acting Director of Graduate Studies, MS in Robotics, Fall 2020-.

Director of Undergraduate Studies and Honors representative, Fall 2010-Spring 2013.
Chair of the Research Funding Committee, Fall 2007-.

Director of Undergraduate Studies and Honors representative, 2000-2004.

Committee Work

Chair, CSE RSAM MnDRIVE Advising and Planning Committee, 2013-2019.
Member of the UMN Benefits Advisory Committee, 2019-Present.

CSE MnDRIVE Hiring Committee, 2013-2019.

UMN Faculty Consultative Committee, 2016-Present.

Chair, Committee for the Recruitment of the CSE Director of Strategic Sponsored Research
Activities, 2022-2023.

Member of the University Distinguished McKnight University Professor Selection
Committee, 2014-2016.

CSE College Scholarship and Award Committee, 2012-2021.

Campus Committee on Student Behavior (CCSB), 2006-2010.

Chair, CSE Department Head Evaluation Committee, 2010.

Member of the Advisory/SPC Committee, 2009-2010.

Member of the CTS Director Search Committee, 2010.

Member of the DTC Director Search Committee, 2008.

Member of the Faculty Recruitment committee, 2007-2008.

Member of the IT P&T committee (2007-2010).

Mentoring Chair for Prof. R. Kuang and Prof. H. Park.

Mentoring committee member for Profs. V. Isler, J. Sattar, L. Yarosh, and W. Schuler.

Personal
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« American Citizen
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