2007 Workshop on Motion and
Video Computing

Austin, Texas
23 — 24 February 2007

I E E E IEEE Catalog Number: CFPO7MVC-PRT
° ISBN: 978-1-4244-3136-6



2007 Workshop on Motion and Video Computing

Table of Contents

Message from the General Chairs
Message from the Program Chairs
Organizing Committee

Day 1

Oral Session |

TRACKING 1

Fusion of Multiple Camera Views for Kernel-Based 3D Tracking .........cccocvevvievierienieniesieere e 1
Ambrish Tyagi, Gerasimos Potamianos, James W. Davis, and Stephen M. Chu

Real Time Viterbi Optimization of Hidden Markov Models for Multi Target Tracking .............cccecvveuennen. 9

Hékan Ardo, Kalle Astrom, and Rikard Berthilsson
Map-Enhanced Detection and Tracking from a Moving Platform with Local

and Global Data ASSOCIALION .......ccueeeiiieiiieeiiieeiieeeiee sttt eeeteeeereeeteeeteeesbeeevaeessseesssesessseessseesssesesseesnresanses 17
Qian Yu and Gérard Medioni
Detection and Tracking of Moving Vehicles in Crowded SCENES ..........ccvvevveiciieiieiierieieereesee e sve e 25

Xuefeng Song and Ram Nevatia

Oral Session Il

VIDEO SEGMENTATION
Monocular Video Foreground/Background Segmentation by Tracking Spatial-Color

Gaussian MIXTUIE IMOAELS ......eouiiiiiiieiie ettt sttt ettt e bt e s bt e sat e et ebe e bt e s aeesaeas 33
Ting Yu, Cha Zhang, Michael Cohen, Yong Rui, and Ying Wu

Cascaded Change Detection for Foreground Segmentation .............ccccveevveeiiereenienieniiesieeieesieeseesee e 41
Luis F. Teixeira and Luis Corte-Real

Object-Based Spatial Segmentation of Video Guided by Depth and Motion Information.............c...cc.v..e. 49
Jaime S. Cardoso, Jorge C.S. Cardoso, and Luis Corte-Real

GPU Acceleration of Real-Time Feature Based Algorithms............ccccoevieiiiniiniiniiieeeeceeeee e 57

Jason M. Ready and Clark N. Taylor



Poster Session

Recovering the Basic Structure of Human Activities from a Video-Based Symbol String......................... 63
Kris M. Kitani, Yoichi Sato, and Akihiro Sugimoto

Coupled Hidden Semi Markov Models for Activity RECOZNILION ........cccvvecvieriieiiiriiiieeieeie e 71
Pradeep Natarajan and Ramakant Nevatia

Gait Analysis for Human Identification through Manifold Learning and HMM ...........ccccocoviiviieeciiennnns 79
Ming-Hsu Cheng, Meng-Fen Ho, and Chung-Lin Huang

Activity Identification Utilizing Data Mining TeChNiques ...........ccoecueriiirieiniieniienieeie e 87

Jae Young Lee and William Hoff
Performance of Low-Level Motion Estimation Methods for Confocal Microscopy

OF PNt CIIS 70 VIVO ..ottt ettt ettt et sb et e st s bt et e ebe e nee 93
T. Roberts, S. McKenna, N. Wuyts, T. Valentine, and A. Bengough

Spectral Methods for 3-D Motion Segmentation of Sparse Scene-FIow ..........ccccoeevvveiiivieniienieniieiieenens 101
Diana Mateus and Radu Horaud

A New Evaluation Approach for Video Processing AlgOrithms ............cccceevieriiiiiiieiiieniieeecee e 108
A.T. Nghiem, F. Bremond, M. Thonnat, and R. Ma

Analysis of Irregularities in Human Actions with Volumetric Motion History Images.............ccccceceeueenee. 116
Alexandra Branzan Albu, Trevor Beugeling, Naznin Virji-Babul,
and Cheryl Beach

Motion Analysis in Compressed Video—An Hybrid Approach ..........cccceevveeieiciiiiiieieeceeseeeeseeseeseens 124

Mohammed Ibrahim M. and Supriya Rao
A Multiscale Parametric Background Model for Stationary Foreground

ODJECE DIELECTION ...eeuviiiieiiieeiieete ettt et et e testaestbeetbeesbeesbeesse e seessaessassseasseasseesseessaasseessssasseesssesssesssenssenns 130
Steven Cheng, Xingzhi Luo, and Suchendra M. Bhandarkar

Multi-Frame Approaches to Improve Face Recognition ............ccecceevieriiiiiiiiiiiicierieeee e 136
Deborah Thomas, Kevin W. Bowyer, and Patrick J. Flynn

Practical Camera Auto Calibration Using Semidefinite Programming .............ccccceeeveevvievrieneeneeneennennn. 143
Motilal Agrawal

An Alternative Formulation for Five Point Relative Pose Problem...............cccccoiiiiiiiiiiiiiiiicciec e, 149

Dhruv Batra, Bart Nabbe, and Martial Hebert

Oral Session lil

TRACKING 2

Tracking Vehicle Targets with Large Aspect Change...........ccceevierieiiiiiiiieeie et ere v ere s 155
Behzad Jamasbi, Seyed Ahmad Motamedi, and Alireza Behrad

Body Part Detection for Human Pose Estimation and Tracking............cocceveieniiniiiiiennienieneeseeceeeee, 161

Mun Wai Lee and Ram Nevatia
Non-Orthogonal Binary Expansion of Gabor Filters with Applications

TN ODJECE TTACKINE ...vviiiieieeiieiie ettt et ettt ettt et et et e s bt e saeesateeateeateebee st esseesseesnsesnseenseenseas 169
Feng Tang and Hai Tao
An Analysis-by-Synthesis Approach to Tracking of TeXtiles ........cccveveerierierieniieiie e e 175

N. Hasler, B. Rosenhahn, M. Asbach, J.-R. Ohm, and H.-P. Seidel



Oral Session IV

VIDEO REPRESENTATION

Enhanced Video Mosaicing Using Camera Motion PrOPErties ...........ccoeevvrvieerieereeneenieniesreeieeseeneeenenns 183
Pulkit Parikh and C.V. Jawahar

Shape Background Modeling: The Shape of Things That Came...........cccceveerverciiecriecrieniereeree e sve e 189

Nathan Jacobs and Robert Pless

Video Representation with Dynamic Features from Multi-Frame

Frame-Difference IMaZES .......cccouiiriiiiiiiieiiieciee ettt ettt e et e st eeetae e taeessaaeesseessseeessseesseeensseensses 195
Michelle J. Lee, Alexander S. Lee, D. Kyungstuk Lee, and Soo-Young Lee

Oral Session V

HUMAN ACTIVITY RECOGNITION

A Two-Stage Multi-View Analysis Framework for Human Activity and Interactions...........c.cccccceeenee. 202
Sangho Park and Mohan M. Trivedi

Activity Recognition Using Dynamic Bayesian Networks with Automatic

SEALE SELECTION . ...ttt ettt ettt ettt e h et b e et et e e bt et e st e estebeebeeneeebeeneenteeneentesbeentens 208
Justin Muncaster and Yungian Ma

Human Limb Delineation and Joint Position Recovery Using Localized

BoUNAArY MOGEIS.......uiiiiiiiiciiieieeieeee sttt te ettt et e b e b e e b e e b e essaestaestbessbeasseesseesseesssesssessseasseansenssens 216
Chris MciIntosh, Ghassan Hamarneh, and Greg Mori





