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University of Central Florida

o In 1987, NSF designated the Computer Vision Lab at UCF as a national site for
Research Experience for Undergraduates in Computer Vision. o The goal of RELU
is to encourage talented undergraduates to pursue graduate school and realize
their full potential in this regard. ¢ Mubarak Shah, during his first year as an as-
sistant professor at UCF, was the sole Pl for this project. o From 989 to 1930
two other faculty members: Kevin W. Bowyer from USF, and Ganapathy Krishnan
from Stetson University, also joined the project. ¢ The project continued with the
same mix of faculty and students from three institutions for the next two years .
At the end of 1991-32, Ganapathy Krishnan decided not to continue. o For the next
two years Shah and Bowyer continued this project. o From 1393 to (398, two new
faculty, Louise Stark from the University of Pacific and Niels da Vitoria Lobo from
UCF, joined the project. o At the end of this period, Kevin Bowyer dropped out of
the

2008) with the three UCF faculty (M. Shab, N. Lobo and Takis Kasparis). o In
2008, another three year REU grant was awaFﬂﬂd’”that will run through 2008,

NSF GRANTS

- IRl 8713120 (S40,00)

. IRI-8900798 (S56,243)
. CDA-3000802 (S75,000)
. CDA-9100838 (S62,500)
. CDA-9200369 (S78,350)
. CDA-9424214 (S174,00)
. EI-9732522 (§350,000)
. EIA-0097738 (S280,00)
. 1IS-0352807 ($300,000)



Close to two hundred undergraduates from more than twenty-five different insti-
tutions all over the country have participated in this program.  These undergradu-
ates have co-authored more than seventy research papers.  About half of these
students have gone to graduate schools, and several of these students are now
faculty members at different schools or have started their own companies. A
[983-1980 participant from USF, Maha Sallam, cofounded a company, which now
employs |00 people and generates a revenue of $20 million. At UCF, fourteen un-
dergraduates have completed Honors in the Major Theses on their REU projects.
In 2000, Andrew Wu, REU participant from UILC, won @ Honeywell award, which is
given only to a single junior in the College, for his REU project.  In 2001, Paul Smith
received the Barry Goldwater award, a first ever for UCF, on his REU project. In
2008, Ankur Datta was the finalist for CRA outstanding undergraduate award and
received a three year NSF fellowship for his Ph.D. at CMU.
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Niels da Vitoria Lobo, Takis Kasparis, UCF
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Kevin Buwyer lISF

Now at Umversny uf Nutre
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Louise Stark, Art Weeks, UCF
University of Pacific
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Key Elements of Our REU

. Full calendar year of experience.

. Immerse participants in research
like graduate students.

: Assign each par'tit:ipant a faculty

e Students need a strong background in:
o Mathematics
¢ Programming
o The first few weeks of summer are crucial.

o Some students realize their full potential after

REL.

o Some students do not want to committoa par-
ticular area.



Activity

Frequency

Dates

Computer Vision Short Course

Every Mon—Wed—Fri

May 25—June 15

Research Presentations/Topic Selection

Ten days

June 16—June 30

Ethics and Computing

Four lectures

July 1a—duly 22

Research Project

Initial project selection

June 16—June 20

Focused research activity

June 27—August 12

Poster Presentation

Une event

August |

Optional Follow-up: Write Report/  Paper

Every two weeks

August—April

Teacher-Faculty Interaction

Individual Meetings Weekly Summer

lICF Research Group Meetings Weekly Summer

REU Group Meetings Weekly Summer
Distinguished Speaker Series Twice Summer
Participation in Professional Meetings (nce Summer
Career Mentoring (Fall/Spring) As needed Year round to apply to grad
Social Events

BB0 Cook-out Once Mid-June

Buffet Lunch Twice Late-June & Late-July

REL Banquet (nce August o

Party with Distinguished Speaker (nce Summer

Party for Graduating Ph.D. Student At least once Summer

1100W N
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1387-1988

Jay Hackett
Kristine Gould
Sanjay Kapur
John Weidner
Robert Hunt
Ofir Eyl

J. Lachawani

Julie Nichals

Fred Coulter
Adam Hoover
Natalie Bennett
Gary Hubiak
Katharine Keiter
Sean Ramsey
Chris Stimac
Barry Bruno

1989-1330

Jim Cryer

Robert Franceschini
Matt Lavoie

Gary Ramah

Randy Bolling
Thor Raabe

Maha Sallam
Katrina Simpson
Elizabeth Brooks

David Randolph
Jay Stryker

John Adair
Gillian Jean-Baptiste
Diana Burkette
Chris Doss
Jesse Campos
Jim Davis
Heath Glandon
Warren Macchi
Deborah Snead
Anna Ortega
Pam Musgrove



{330-1931

Elenn Martm

Sundar Sinnappan/

Berek Tolley
‘David JunE.s

Buh Pankratz
Avare Stewart
Bunme KEIISEI"
Edward Wokabi
Bellnda Wilkins:.
*Jon Altfeld -

Paul Barnowski
Phuong Bui
John Guthrie
Jaren Johnston
Sandra Sabiston
Kyong Chang

lan Lawrance
Min Shin

Tana Cicero

Bill Allen

John Delgado
__.,Eunnie lee
Melanie Sutton -

Sean Tucker
“Mat Clark
Julie Nichols
Adam Hoover

Natalie Beﬁ'na,,tmt

Chris Efford
Wen-Lin Hsu

Gul Imran

Paul Prestopnik
Shvetal Shah
Sean Dougherty
Lisa Provenzano
Jdin Oh

Victor Gong
Jason Mancini
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1337-1398

Doug Ayers

Chris Ingrassia
Kris Urrutia
Victor Olvera

Elli Portugali
Shannon Thrasher
Sean Dougherty
Glen Parker

Jigna Bhatt
Ankur Datta
Jaime Dever
David Diel
Kristopher Fieler
William Grissom
Alfred Levy
Sean Szumlanski
Joanna Walker
Joseph Wilson
Xiaron Zheng

1338-1993

Julie Rogers
Daniel Kristjansson
Stefan Dragolov
Sharon Cole
Michael Wallick
Steven J. Huey

Hai X. Nguyen

Josh Hight

Todd Gillette

Danny Yuen

Meng Ly Lay

William Yip

Steven Kreyenbuhl
Kevin Armstrong
Madhvi Kansagara
Lorraine Harrington

Chris Elwell



1933-2000

Ibrahim Meﬂ:hant

Aﬂd rew Wu
Robert Ayleswurth-f

* Kevin Neff
___Elamel Hurley

Neill Lutt

Raymu;d Paul Smlth
Merrill McKBe
[lur'u___ta Wuudhury____

David Batz

Michael Batz

Justin Garcia

Victor Ortenberg
Chris Chun-Ning Poon
Chris Subich

Michael Wells
Chance Yohman

" Allsun Austm

" David Bracewell
Rex Hoffman
Chris Martin

Tamara Miller
Ashish Myles
Rusty Phillips
Richard-Russo

Patrick Delfert
Macpherson Delva
Ross Diankov
Peter Humke

Eric Lynch

Chris Pendley
Chris Schwarz
Casey Thurston
Angelica Warren

SINVdIdiLvd
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2000-2006  2006-2007

Miko Charbonneau Robert Barbier
Shayne Czyzewski Michael Bok
Jason Feinstein Adam Kavanaugh
Carlos Flores Edward Guldemond
Jonathan Jarvis Daniel DeBlasio
Jan Prokaj Matthew Banner
Viadimir Reilly Brian Byrne
Phillip Rydzewski Daniel Courtney
David Chiong

Dan Pencoske

Lillian Juarez

[:Ii’an,!es Percival (RET)

Timothy.Ballagher (RET)
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James Painter

Ben Schoepke
Maya S. Shoham
Jenny Han

Adam B. Yeh
Taylor Goodhart
Drew Glazer

Riyaz Nazerali
Joshua Sheetz
Andrew Miller

Paul Ackerman (RET)
David Pollock (RET)
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/ Cornell University
o University of Southern California |

o Transylvania University
o College of William and Mary
o University of Nevada, Reno
- o University of California, Berkele:
¢.Stetson University
o Yale University

City College of New York
Rollins College FAMU
Vanderbilt University
University of Tennessee
Winston Salem State University
University of Texas Pan American
SUNY Brockport Trinity College
University of Pacific Fairfield University
New York University University of Michigan
University of South Florida
University of South Dakota
Swarthmore Georgia Tech
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[1] S. Ali, V. Reilly, M. Shah, “Motion
and Appearance Contexts for Tracking
and Reacquiring Targets in Aerial Vid-
eos”, CVPR, 2007.

[2] A. Miller, M. Shah, “Foreground
Segmentation in Surveillance Scenes
Containing a Door,” ICME, 2007.

[3] J. Ahmed, M. Shah, A. Miller, D.
Harper, M.N. Jafri, “A Vision-Based
System for a UGV to Handle a Road
Intersection,” AAAI , 2007.

[4] C. Schwarz, N. Da Vitoria Lobo,
“The Camera-driven Interactive Table,”
Proc. IEEE WACYV, 2007.

[5] J. Prokaj, N. Da Vitoria Lobo,
“Scale Space Based Grammar for Hand
Detection,” Springer Lecture Notes in
Computer Science, Vol 4153/2006, pp.
17-26.

[6] C. Schwarz, N. Da Vitoria Lobo,
“Hand Pose Detection using Seg-
ments,” in Proc. CRV2005, May 2005,
Victoria.

[7] D. Batz, M. Batz, N. Da Vitoria
Lobo, M. Shah, “Visual System for
Monitoring Medication Intake,” in
Proc. CRV2005, May 2005.

[8] J. Garcia, N. Da Vitoria Lobo, M.
Shah, J. Feinstein, “Finding Heads in
Single Images,” in Proc. CRV2005,
May 2005, Victoria.

[9] A. K. Levy IlI, N. Da Vitoria
Lobo, M. Shah, “Object Tracking in
Low Frame-Rate Video,” in Procs IM-
VIP2004, 2004.

[10] M. Wells, N. Da Vitoria Lobo, M.
Shah, “Automatic Visual Tracking for
Analysis of Lifting,” in Proc. IM-
VIP2004, 2004.

[11] Bhatt J., da Vitoria Lobo N., Shah
M., Bebis G., “Automatic recognition of
a baby gesture”, Proc. ICTAI, 2003.

[12] Datta A., da Vitoria Lobo N., Shah
M., “Person-on-Person Violence Detec-
tion in Moving and Stationary Camera
Videos”, IASTED conference on 2003.

[13] Datta A., da Vitoria Lobo N.,
Leeson J., “Novel Feature Vector for
Image Authentication”, ICME, 2003.

[14] Dever J., da Vitoria Lobo N., Shah
M., “Automatic Visual Recognition of
Armed Robbery”, ICPR-2002.

[15] Datta A., Shah M., da Vitoria Lobo
N., “Person-on-Person Violence Detec-
tion in Video Data”, ICPR, 2002.

[16] Myles A., da Vitoria Lobo N., Shah
M., “Wheelchair Detection in a Cali-
brated Environment”, ACCV 2002.

[17] Russo R., da Vitoria Lobo N., Shah
M., ”A Computer Vision System for
Monitoring Production of Fast Food”,
ACCV 2002.

[18] Wallick M., da Vitoria Lobo N.,
and Shah M., “A System for Placing
Videotaped and Digital Lectures
Online”, International Symposium on
Intelligent Multimedia, Video and
Speech Processing, 2001.

[19] Bracewell D.B., da Vitoria Lobo
N., Shah M., “Human identification
through body measurements”, Proceed-
ings of Computers and Their Applica-
tions, 2001.

[20] Rusty Phillips, Niels da Vitoria
Lobo, Mubarak Shah, Fire Detection in
Video Sequences”, IEEE WACV, 2002..



[21] Paul Smith, Mubarak Shah and Niels da
Vitoria Lobo, "Detecting Driver Alertness”,
ICPR, 2000.

[22] Wallick, M. N., Niels da Vitoria Lobo
and Mubarak Shah, “Computer Vision
Framework for Analyzing Projections from
video of Lectures.” Proceedings of the ISCA,
2000.

[23] AndrewWu, Mubarak Shah and Niels
da Vitoria Lobo, “Virtual Blackboard”, Inter-
national Conference on FGR,2000.

[24] Ruo Zhang, Ping-Sing Tsai, James
Cryer and Mubarak Shah, “ Shape from
Shading: A Survey”, IEEE Transactions on
PAMI, 1999.

[25] A. Ortega and M. Shah, “From Shad-
ing to Object Recognition”, International
Journal of Artificial Intelligence and Pattern
recognition, 1998.

[26] D. Ayers and M. Shah, “Recognizing
human actions in a static room”, IEEE
WACYV, 1998.

[27] Piotr Windyga, Chris Ingrassia and
Mubarak Shah, “A non-linear filter for im-

pulsive noise reduction”, Proceedings of
Joint Conference of Information Sciences,
1998.

[28] S. Dettmer, A. Seetharamaiah, L. Wang
and M. Shah, “Model-based approach for
recognizing human activities From Video
Sequences”, NSF Workshop on Recent Ad-
vances in Computer Vision, Karachi, Paki-
stan, January 1-2, 1998.

[29] James Davis and Mubarak Shah,
“Toward 3-D Gesture Recognition”, Pattern
Recognition and Artificial Intelligence jour-
nal, May 1999.

[30] Paul Prestopnik and Mubarak Shah,
“Manipulating MR/CT Data With Hand Ges-
tures”, Sixth International Conference , on
Intelligent Systems, 997.

[31] Li Nan, Shawn Dettmer, and Mubarak
Shah, “Lipreading Using Spatiotemporal Ei-
gen Decomposition”, In Motion-Based Rec-
ognition, Kluwer Academic Publishers,
1997.

[32] Tana Cicero, “Design of a Stereo Robot
Head: Hardware and Software Issues”, IEEE
Region 6 - Central Area, student paper con-
test winner, 1996.

[33] Li Nan, Shawn Dettmer, and Mubarak
Shah, “Visual Lipreading Using Eigense-
guences”, International Workshop on Auto-
matic Face and Gesture Recognition™, 1995.

[34] Macchi, W. S. and da Vitoria Lobo, N.,
“ Interreflections with rough surfaces”, Inter-
national Conference on Patttern Recognition,
Jerusalem1994.

[35] J. Davis and M. Shah. “Visual Gesture
Recognition”, IEE Vision, Image and Signal
Processing, April 1994.

[36] J. Davis and Mubarak Shah,
“Recognizing Hand Gestures”, ECCV, 1994.

[37] P. Tsai, M. Shah, K. Keiter, and K.
Kaspari, “Cyclic Motion Detection”, Pat-
tern Recognition., VVol. 27, No. 12, 1994.

[38] Ruo Zhang, Ping-Sing Tsai, James
Cryer and M. Shah. “Analysis of Shape from
Shading Techniques”, CVPR 994.

[39] Jay Hackett and Mubarak Shah, “Multi
-sensor Fusion: A perspective”, chapter in
Trends in Optical Engineering,1993.

[40] J. Hackett, M. Lavoie,, and M. Shah,
“Object recognition using multiple sensors”,
Journal of Information Sciences and Tech-
nology, 1992.
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[40] J. Hackett, M. Lavoie,, and M.
Shah. Object recognition using multiple
sensors. Journal of Information Sci-
ences and Technology, 1992.

[41] James Cryer, Ping-Sing Tsai and
M. Shah. “Integration of Shape From X
Modules: Combining Stereo and Shad-
ing”, IEEE CVPR, 1993.

[42] Krishnan Rangarajan, Bill Allen,
and Mubarak Shah, “Matching Motion
Trajectories”, Pattern Recognition, Vol.
26, No. 4, pp 595-610, April 1993.

[43] J. Hackett, M. Lavoie, and M.
Shah, “Three Dimensional Object rec-
ognition using multiple sensors”, Jour-
nal of Information Science and Technol-
ogy, October 1992

[44] K. Rangarajan,W. Allen, and M.
Shah. “Recognition using motion and
shape”. In ICPR, 1992.

[45] J. Hackett, and M. Shah. Segmen-
tation using range and intensity data.
Optical Engineering, pages 667-674,
June 19809.

[46] K. Gould, K. Rangarajan, and M.
Shah, “Detection and representation of
events in motion trajectories”, chapter
in Advances in Image Processing and
Analysis, (editors: Gonzalez and
Mahdavieh), Optical Engineering Press,
June 1992.

[47] K. Gould, and M. Shah. “The tra-
jectory primal sketch”, In Conference
on Computer Vision and Pattern Recog-
nition, 1989.

[48] J. Hackett, and M. Shah, “Multi-
sensor fusion”, In International Confer-
ence on Robotics and Automation,
pages 1324-1330, IEEE, May 1990.

[49] J. Hackett, M. Lavoie, and M. Shah.
Object recognition using multiple sensors.
In SPIE Advances in Intelligent Systems,
November 1990.

[50] G. Martin, and M. Shah, “Lipreading
reading using optical flow correlation”,
National Conference on Undergraduate
Research, March 1992.

[51] Bowyer, Kopans, Kegelmeyer,
Moore, Sallam, Chang, and Woods, “The
Digital Database for Screening Mammog-
raphy”, Third International Workshop on
Digital Mammography, 1996.

[52] Hoover, A., Goldgof, D. and Bowyer,
K.W. “Building a B-rep from a segmented
range image,” IEEE Second CAD-Based
Vision Workshop, 1994.

[53] Hoover, A., Jean-Baptiste, G.,
Goldgof, D. and Bowyer, KW. “A meth-
odology for evaluating range image seg-
mentation techniques”, 19Applications of
Computer Vision, Sarasota, Florida 1994.

[54] Sutton, M., Stark, L. and Bowyer,
K.W. “Function-based generic recognition
for multiple object categories”, in Three-
dimensional Object Recognition Systems
A.K. Jain and P.J. Flynn, editors, Elsevi
Science Publishers, 447-470, 1993.

[55] Sutton, Melanie, Stark, L. and Bow-
yer, K, “Reasoning about function to
achieve generic recognition of rigid 3-D
shapes”, Pattern Recognition.

[56] Bowyer, K.W., Sallam, Maha,
Eggert, D. and Stewman, J.H, “Computing
the generalized aspect graph for objects
with moving parts,” IEEE PAMI, 1993.



[57] Sallam, Maha, Hubiak, Gary,
Bowyer, K. and Clarke, L, “Screening
mammogram images for abnormalities
developing over time”, IEEE 1992 Nu-
clear Science Symposium and Medical
Imaging Conference, (October 1992),
1270-1272.

[58] Sutton, M., Stark, L. and Bowyer,
KW. “What is a Generic” Object
Model for Computer Vision?,” Florida
Artificial Intelligence Research Sympo-
sium, Palm Beach, 1992.

[59] Woods, K.S., Doss, C.C., Bowyer,
K.W., Solka, J.L., Priebe, C.E. and Ke-
gelmeyer, W.P. “Comparative evalua-
tion of pattern recognition techniques
for detection of microcalcifications in
mammography”, International Journal
of Pattern Recognition and Artificial
Intelligence 7 (6), 1993.

[60] Sutton, M., Stark, L. and Bowyer,
K.W, “Capturing Function in a Generic
Representation Scheme”, Eighth Israeli
Symposium on Artificial Intelligence
and Computer Vision, , Israel ,1991,

[61] E. Wokabi, D.B. Goldgof, and
K.W. Bowyer, “Surface Modeling for
Non-rigid Motion Analysis”, FLAIRS,
Cocoa Beach, Florida, 1990..

[62] B.Wilkins, D. Goldgof, and K.W.
Bowyer, *“ Toward computing the aspect
graph of deformable generalized cylin-
ders,” SPIE #1468: Applications of Al
IX, 1991.

[63] M.Y. Sallam, and K.W. Bowyer.,
“Computing the Visual Potential of Ar-
ticulated Assemblies”, ICCV, 1990..

[64] G. Krishnan and E.B. Reynolds.,
“Categorization in supervised neural net-
work learning: A computational approach”,.
the Proceedings of TAI,1990.

[65] G. Krishnan, and D. Jones, “Machine
verification of traced signatures,” in the
Proceedings of SPIE’s Applications of Arti-
ficial Intelligence 1X ’91,, 1991, Orlando.

[66] D. Randolph, and G. Krishnan, “Off-
Line Machine Recognition of Forgeries,” in
the Proceedings of OE/Boston *90, Novem-
ber, Boston.

[[67] W.L. Larsen, and K.W. Bowyer,.
“Computing the Hough Transform on a
Switch-Based MIMD Machine,” Confer-
ence on Recent Advances Robtics,1990

[68] M.Y. Sallam, and K.W. Bowyer,
“Generalizing the Aspect Graph Concept to
Include Articulated Assemblies”, Pattern
Recognition Letters 12 (3), 171-176, 1991.

[69] M. Sallam, and K.W. Bowyer,
“Representing the Visual Potential of a Non
-Rigid Assembly of Parts,” FLAIRS, 1990.

[70] K. Simpson, and K.W. Bowyer, “ Us-
ing Saccadic Eye Movements to Create a
2.5-D Sketch”, FLAIRS, 1990.

[71]] R. Bolling, and K.W. Bowyer,
“Towards Computing the Aspect Graph of
Constructive Solid Geometry Objects”,
FLAIRS, 1990.,

[72] B.J. Kaiser, K.W. Bowyer, and D.B.
Goldgof, “On exploring the definition of a
range image aspect graph, Proc. of the 7th
Scandinavian Conf. on” Image Analysis,
1991.

[73] Altfeld, J., Jones, J. and Bowyer,
K.W, “ Comparing A*/branch-and-bound
parallel algorithms for use in path planning
on an Intel hypercube,” Florida Artificial
Intelligence Research Symposium, 1991.
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Honors in the Major Theses

by REU Students

Jan Prokaj Walter 'Rusty’ Phillips
/opic:Hand Detection Tgpic:VHDL Design of Computer Vision Tasks
bGraduation Date: Fall 2006 braduation Date: Summer 2001
Chris Ingrassia
Chris Schwartz [opic: Tracking and Recognition of Coronary Arteries
Jopic:Hand Pose Detection Angiograms

Lraduation Date: Fall Z006 Lraduation Date: Fall 1398

Vladimir Reilly Doug Ayers
/opic: Human Detection [opic: Monitoring Human Behavior in An Office Envi-
braduation Date: Spring 2006 ronment
bGraduation Date: Spring 1998

Jaime Dever Anna Ortega
Jopiz: Automatic Visual Recognition of Armed Robbery Jopic: From Shape from Shading to Recognition
bGraduation Date: Fall 2005 Graduation Oate: Fall 1994

Alfred Levy Il Warren Macchi
/opic; Object Tracking in Low-Frame-Rate Video Se- [gpic:Modeling Rough Interreflections
QUENCES braduation Date: Summer!934

braduation Date: Spring 2004
James Davis

Ankur Datta Jopic:Recognizing Hand Gestures
[opic: bait-based Recognition braduation Date: Spring 1994
braduation Date: Spring Z004
Matt Lavoie
Michael Wallick [opic: Ubject Recognition using Multiple Sensors
Jopic: Computer Vision Framework for Analyzing braduation Date: Spring!931

overheads
Graduation Date: Spring 2001



News Release

Goldwater Scholarship winner
Paul Smith.

News & Information | m

April 5, 2000

UCF COMPUTER WHIZ WINS GOLDWATER
SCHOLARSHIP

Dean McFall, UCF News and Information, 407 823-2947

A former high-school track star and current computer whiz at the
University of Central Florida is one of 309 college students from
across the country to win a 2000-2001 Goldwater Scholarship,
the nation’'s premier award to undergraduates concentrating in
mathematics, the natural sciences or engineering.

The Barry M. Goldwater Scholarship and Excellence in
Education Foundation today announced that Raymond (Paul)
Smith, 20, a junior majoring in computer science and a member
of UCF’s Honors College, has been tapped as a Goldwater
Scholar in competition among 1,176 applicants who were
nominated by the faculties of colleges and universities
hationwide. Smith’'s one-year scholarship will cover the cost of
tuition, fees, books and room and board up to a maximum of
$7,500 in his senior year.

Smith is the first UCF recipient of the Goldwater Scholarship.

One of 12 Goldwater Scholarship winners from Florida this year,
Smith, who sports a perfect 4.0 grade point average, intends to
eventually earn a Ph.D. in computer science and pursue
research. He is a 1997 graduate of Titusville High School and
the son of Titusville residents Bill and Linda Smith. While in
secondary school, Smith represented his high school in the 400-
meter dash at the Florida State High School track meet.

Last summer, Smith participated in the "Research Experience for
Undergraduates" program of the National Science. In the field of
computer science, his interests span language theory, system
software and artificial intelligence. When he’s not involved in
campus community service and volunteer activities, Smith trains
for the marathon.

The Goldwater Foundation, named in honor of the late Arizona
senator, is supported by an U.S. Treasury trust fund, which
provides funding for awards and administrative expenses.

More News Back to m
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MUBARAK SHAH, FACULTY SPECIALIST IN COMPUTER VISION
. ..helps undergraduate researcher Matt Lavoie with a science project

Computer Science designated
site for undergraduate research

NSF grant encourages study of engineering
and science through the use of computer vision

The Computor Science Department
has been dasignated by the National
Science Foundation as a site for Re-
search Experencas for Undargraduates
(REU), ptacing UCF among 13 uoharsi-

sen by NSF 1o specialize in that
phasae of arificial inteligance known as
computer vision.

Assistant Professor Mubarak Shah of
UCF s tha lead principal investiga
with co-Pls Kevin Bowyer of the Univer-
sity of South Florida and Krishnan Ga-
napathy ol Stetson University in a pro-
gram that began in May and involves the
threa laculty moembors and 13 students.

UCF will serve as a contral point for
coordination and administration of the
program. The oxisting, active computer
wision ressarch groups al UCF and USF
will anchor the program, providing the
aduates the opportunity to inter-
mbar of graduate studants

for two PhD programs at a time when
many now computed scionce dap.
ara having difficulty in rec
good PhD students.

Five juniors were selected from UCF,
five from USF and three from Statson to
participate in this project. Al tha stu-
dents are getting an introductory
coursa in computer vision during the
first two weaks and then will ba intro-
duced 1o various research projects in
the computer vision area

The students will work full time on the
individual research project during the
summer semesier and continue part
time during the-fall and spring semas-
ters. The stipand for the summer se-
mastar is $2,000, and fot sach of the fall
and spring samesters is $1,000.

NSF stated REL) in 1987 and chose
UCF to be one-ef 13 national sites for
REU, along with Beridey, Calach, Cor-
naoll, Maryland, RPland others. Al UCF
tha lirst year, seven students from UCF,
FIT, Stetson and Rollins participated in
research experiances in thé computar
vision area. Most of these studants are
currently doing graduals work

In the first year the NSF grant to UCF
was $44,000. This year it was in-
creasad to $76,000.

Mubarak earned his PhD at Wayne
State University and came fo UCF in
6, introducing computer vision stud-
bes at upper and graduate levels. His
specialization helped UCF bacome
of the universities chosan by NS
tional compalition.

9
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Computer science department
snags sixth research project

For the sixth year the National Science Foundation has
designated UCF’s computer science department
for Research Experiences for Und
computer vision.

The purpose of REU is to encourage undergradu
students to pursue careers in research. During the previous
five years, more than 50 undergraduate students from a
half-dozen institutions in Florida have participated in the
program.

Several of the undergraduate students have co-authored
papers, and most have been admitted to gra e pro-
grams. One of these students presented results of her REU
project at the 1989 Computer Vision and Pattern Recogni-
tion conference, and an extended version of that p
been published as a chapter of a book. Another REL
participant worked on multi-sensor fusion, and produced
results which appeared in the IEEE Conference on Robotics
and Automation and in the Optical Engineering journal

We have not only focused on our UCF students, but
have provided leadership to other institutions in Florida,”
said Mubarak Shah, 2 tant computer science professor
example, at least 10 REU participants from the
University of South Florida and Stetson have publish
papers in journals and presented them at conferences. A
Stetson student was awarded a Barry M. Goldwater
Scholarship, one of only two students in the state
the honor. The award was based in part on her R
project.

The majority of REU students have completed thei
degrees, and have been admitted to graduate schools.
year a number of minorities and female undergraduates
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is believing—even for computers,

UCF researchers are working to “give sight”
puters, which allows them to interpret sign
estures and lip reading,.

ity of co

uters to mlulpru: visual
mals is still in the . but

puter sor M Jl:.lrll»- Shah and his
arch students are working to expand just what
puters can do within the field of computer

on, which 1d of artificial intelligence.
“First, we take photographs and place them in

science profe:

the computer in digitalized form. We can do static
cts or objects in motion, and we can ma ake them
dimensional or three-di nal. Tt

g two photographs of th
ject, but at slight ly different angles and

g them so that it creates a sense of dep
wn, much as a persol m the use of

percept
wo eyes,” Shah s

camera mounted on the computer acts as its
ves.” The 1 is written to give the
nputer the dimensions and characteristics for
erpreting what it “sees.” The program first
defines the edges of an object, then its shape, its size
and how it is oriented

Shah foresees the use of computer vision in
such various fields as the actory
pection and robotics
" “Robots to interpret visual
'ormation to help them navigate when they mo’
For inst y are moving through a b
they mus able to discern that a wall is a
obstacle,” h said. “Compu

a progra

tock exchan,

need to be at

nce, if the

ion is

lready
n factory
wre that is mundane Inrlmmn\n 1

nspection for de

an

ect th\\l 0 become o common in the near
ven the stock exchange could use computer

Mational Science Foundation
UCF Computer Sci
I ‘epartment as a site for F
(REU) in the area of computer

arch Experience f

ar after com aduate work
tate University in Detroit, eamning
ering and joining the UCF
faculty in 1986, Shah won a grant for this pro;
and has continued to win the same grant every year
awarded the REU gr ant for

ting his posi

.

since. This y

three mo
“The R

duate students an opportunity to

arch for a full year, to really imme:

rch environment as if they

st of them don’t really

h said. “The goal is to

» students to discover the

arch and t

sts

U grant is designed to give

underg

o on to graduate

We s

school and b

yme scient

ct 10 students

Undergraduates try out research in computer vision
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My praject involved the segmentation and mation tracking of the coronary arteries from
cineangiograms. My positive REU experience is the reason | decided to pursue graduate
school and that particular project sparked my interest in cardiac mechanics, which has
been my academic focus since graduating from UCF in 1998. In 2001, | earned an M.S. in
mathematics from New York University, taking the maximum number of research credits
in the field of cardiac fluid dynamics. From there, | entered the newly-started biomedical
engineering program at Columbia University to pursue the Ph.D. This endeavor has taken
longer than | hoped, but will mercifully come to a conclusion soon. My current focus is
Chris Ingrassia, 1997-1998 finite element modeling of the left ventricle. While my research has deviated from com-
puter vision, the REL program opened my eyes to other areas that | never would have

been exposed to.
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My project in 2002 involved determining from video (either a side view or rear view), whether a young child is in the
process of climbing. The experience at the REU was fun nhallenging sometimes frustrating, and uItimatP.Iy enlightening.

Todd Gillette 2002-2003

During the summer of my junior year in undergrad (1993), | had an opportunity of participating in the REL program. It started
with a six-week crash course on computer vision. Then, | spent an entire year conducting a research project under one-on-one
mentoring. | learned a great deal working on a challenging problem while spending time in a lab full of graduate students. | went
for a graduate studies at USF getting Masters in 98 and PhD in 0. | am current an Assistant Professor at UNC-Charlotte. The
REU program introduced me to the excitement of research and prepared me well for the graduate school and for my current
job. In fact, | have applied the REL-like strategy for recruiting graduate students by working one-on-one with them early in their
undergrad years. | am truly thankful for the opportunity and the faculty members for their exceptional mentoring.

Min Shin, 1995-1998

One great idea that | took away
from the UCF REU was
this: Everything that shows up
in front of a camera has me- ‘o

Computer
NS f/‘ | i i = .'I
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Universityof Ctral Florida motion of these objects, or the I,"

motion of the camera itself. So, ']
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DHV|d []lEI, 2[":"'2""2 FEI]'JIE thﬂt ThEI'I, I gl]t a

job based on my research, just outside of Boston, which | hope will keep me : Ve
close enough to the academic community to complete my PhD eventually. HW‘
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When | came to the program, | had no clue about aca-

learned all the ins and ins of research. Tl!g.g‘i:;duate
students from the vision lab provided q.Jn"t"nf guidance
on the research projects, this alsn'aava me insight .
into what graduate studies are; about. | think | graw.
my brain a lot by handling a Int of challenges from’ ‘the
project. | remember wurklug late at night, sumatlmes

even till early morning, walklng from the Iah to the oS/ TaT

apartment, trying to make progress just fnr the Fri-
day afternoon (status report) :meetlngs Jlgna Bhatt 200{-2002

My goal was manatee renngmtlun Although never numpleted | was automatically downloading underwater webcam pu:tures
frnm the Internet and perfnrmmg the software | had wr'tten to that point. | took a bottom-up approach where | was Innkmg
for Edges extending them to fnrm regluns nunneutmg thB regluns hy similarity, and then using rules to deteutmanatees |

Merrill McKee lﬁqﬂ-znuu

Under the guidance of Drs. Lobo and Shah, the REU program completely changed
my future outlook from one of obtaining a Master's degree and entering the pri-
vate sector to one of seeking a PhD and continuing a lifetime of research in com-
puter vision. The program introduced me to this career option in which | discov-
ered a far greater aptitude and enjoyment than my previous plans. My accidental
meeting of Dr. Lobo and subsequent time under him and the REU program com-
pletely changed my life and | hope that others like me will have the same opportu-

nities that | did in the future. In September, | will begin my first year as a PhD
student at the University of California, Davis. There, | will continue to do research Chris Schwartz 2004-2005
in Computer Vision, something | intend to pursue indefinitely.

JEN

%" Looking back at my days in the REU program, | am mostly reminded of the friendly

S5 challenges, healthy competitions and wonderful experiences that | shared with my

fellow REU participants. | not only gained invaluable experience from the advanced
_Computer Vision training, it helped me to develop my research skills and gain a
. ¢~ competitive edge during the graduate school admissions.

Ankur Datta, 2003-2004
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Doug Ayers,1997-1998

Jim Davis, 1993-1994
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Michael Sollami and friends, 2005-2006
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Warren Macchi, 1993-1994 Tamara Miller, 2000-2001
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