2009 IEEE Conference on
Computer Vision and Pattern
Recognition

(CVPR 2009)

Miami, Florida, USA
20 — 25 June 2009

Pages 1-738

I E E E IEEE Catalog Number: CFP09003-PRT
4 ISBN: 978-1-4244-3992-8



Copyright © 2009 by the Institute of Electrical and Electronic Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

***This publication is a representation of what appears in the IEEE
Digital Libraries. Some format issues inherent in the e-media version may
also appear in this print version.

IEEE Catalog Number: CFP09003-PRT
ISBN 13: 978-1-4244-3992-8
ISSN: 1063-6919

Additional Copies of This Publication Are Available From:

Curran Associates, Inc

57 Morehouse Lane

Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com



TABLE OF CONTENTS

IMAGE AND VIDEO SEARCH

Pose Search: Retrieving People USING TREIF POSE .......cuiiiiiiieece ettt bbbt bbbt b bbbttt 1
V. Ferrari, M. Marin-Jimenez, A. Zisserman

Efficient Representation of Local Geometry for Large Scale Object RELrIEVAl ..........oocueuiiiiriiieiiices s 9
M. Perdoch, O. Chum, J. Matas

Geometric min-Hashing: Finding a (Thick) Needle in @ HaYSTACK ...........cccoiiiiririririiireeee et 17
O. Chum, M. Perdoch, J. Matas

Bundling Features for Large Scale Partial-Duplicate Web ImMage SEAICH ...t 25

Z.Wu, Q. Ke, M. Isard, J. Sun

OPTICAL FLOW AND IMAGE REGISTRATION

CONTEXTURI FIOW .......cvieiit ettt bbb R h 824 E e b b h s A £ £ b bt E £ E e b bR R e bbb bt b bbbt et st et s enea 33
Y. Wu, J. Fan

Large DiSplacement OPLICAI FIOW ..........c.ciuiuiiiiiiiiiiciete ettt b bbbt bbbt 41
T. Brox, C. Bregler, J. Malik

Image Registration by Minimization of ReSidUal COMPIEXILY ......cviuiuiiiiiieiciieie ettt bbb 49
A. Myronenko, X. Song

Learning General Optical Flow Subspaces for Egomotion Estimation and Detection of Motion Anomalies............cccccvrvvreeivrvrnnn. 57

R. Roberts, C. Potthast, F. Dellaert

POSTER SESSION 1

A Unified Active and Semi-Supervised Learning Framework for Image COMPIresSiON ..ot 65
X. He, M. Ji, H. Bao

Digital Face MaKeUP DY EXAMPIE. ..ottt b bt b bR £ £ bbb Rt e £ b b e bRt bbb b et bbb b e 73
D. Guo, T. Sim

Hardware-Efficient Belief PrOPAGATION ..........ccoeiiirieiceiirisie ettt se e st s et e e e e st se e et et e et et e s e e s en 80
C. K. Liang, C. C. Cheng, Y. C. Lai, L. G. Chen, H. H. Chen

Directed Assistance for Ink-Bleed Reduction in Old DOCUMENTS .........ciiiiiiiiiiiiiiiii et 88
Z.Lu, Z. Wu, M. S. Brown

Vanishing Point Detection fOr ROAA DELECTION. ...ttt bbbt b bbbt b bbbt b bbbt e e bebn 96
H. Kong, J. Y. Audibert, J. Ponce

Blind Motion Deblurring from a Single Image Using Sparse APProXimation ............ccccceieririeurnennisiseeseresssesessseesesessssesesesesessssesesenes 104
J. F. Cai, H. Ji, C. Liu, Z. Shen

Human Age Estimation Using Bio-iNSPIred FEALUIES.............cuiuiuiiiiiiiiiiictietetet sttt bbbttt 112
G. Guo, G. Mu, Y. Fu, T. S. Huang

Cancelable Iris Biometrics and Using Error Correcting Codes to Reduce Variability in Biometric Data............ccccoovnvccininnen. 120
S. Kanade, D. Petrovska-Delacretaz, B. Dorizzi

Physiological Face RecOgnition IS COMING OF AQE ...cviviiuieiiiiiirieieeieessee ettt ettt e e sss et e se e e nsss et eses e e sassesesesene e esesens 128
P. Buddharaju, I. Pavlidis

Support Vector Machines in Face Recognition With OCCIUSIONS..........c.ciiiiiiiiiiiiiiiictiee e 136
H. Jia, A. M. Martinez

Boosted Multi-Task Learning for Face Verification With Applications to Web Image and Video Search...........c.ccooeeovvnnniceene. 142
X. Wang, C. Zhang, Z. Zhang

Volterrafaces: Discriminant Analysis USiNg VOITEITa KEINEIS ..........ovcceiiiiriciecie ettt asse s 150
R. Kumar, A. Banerjee, B. C. Vemuri

Learning Mappings for Face Synthesis from Near Infrared to Visual Light IMages.........ccccoviiiiiiincces s 156
J. Chen, D. Yi, J. Yang, G. Zhao, S. Z. Li, M. Pietikainen

Shape Evolution for Rigid and Nonrigid Shape Registration and RECOVEIY ...........cccceiiriiiieiiieininieieeseresiee et 164
J. Wang, K. L. Chan

SIFT-Rank: Ordinal Description for Invariant Feature COrreSPONUENCE .......covoviveveueeririsisiereeisesiseeeeesesssessesesesesessssesesesessssssesssessssnens 172
M. Toews, W. Wells 111

PICKING THE BESE DAISY ...ttt bbbt bbb £ bbb bbb bbbt 178
S. Winder, G. Hua, M. Brown

Learning Similarity Measure for Multi-Modal 3D Image ReGISTIatioN............cciiiiiiieiiiiieieerei et 186
D. Lee, M. Hofmann, F. Steinke, Y. Altun, N. D. Cahill, B. Scholkopf

Constrained Marginal Space Learning for Efficient 3D Anatomical Structure Detection in Medical Images .......ccccccocevvvvvrvrvrvrnenen. 194

Y. Zheng, B. Georgescu, H. Ling, S. K. Zhou, M. Scheuering, D. Comaniciu



Shape Analysis with Conformal Invariants for Multiply Connected Domains and its Application to Analyzing

L2 U TNV, o o 0] T YT SSRSTT 202
Y. Wang, X. Gu, T. F. Chan, P. M. Thompson

Automated Feature Extraction for Early Detection of Diabetic Retinopathy in FUNdUS IMages ........c.ccovvniieciccinnnccreeenes 210
S. Ravishankar, A. Jain, A. Mittal

A Robust Parametric Method for Bias Field Estimation and Segmentation of MR IMages ........ccccovrreiiinnnneienenseeeseses e 218
C. Li, C. Gatenby, L. Wang, J. C. Gore

Markerless Motion Capture with Unsynchronized MOVING CamEIas..........cvceeiiririeierieissisisiseeesessssssesesesesssessesessssssssssesssessssssssesesenes 224
N. Hasler, B. Rosenhahn, T. Thormahlen, M. Wand, J. Gall, H. P. Seidel

Early Spatiotemporal Grouping with a Distributed Oriented Energy Representation ............cccccvoveeieninnnseieneneseee s 232
K. G. Derpanis, R. P. Wildes

Discriminatively Trained Particle Filters for Complex Multi-Object Tracking .........cccccoiiriirireiniireeeerreie s 240
R. Hess, A. Fern

ImageNet: A Large-Scale Hierarchical IMage DAtabase .........cccucueuieeiiiirisiseieiseste et ae e e sssseseseseenens 248
J. Deng, W. Dong, R. Socher, L. J. Li, K. Li, L. Fei-Fei

Understanding Images of Groups 0F PEOPIE ..o s 256
A. C. Gallagher, T. Shen

Efficient Algorithms for Subwindow Search in Object Detection and LOCAlIZAtioN ............ccveeiiiinncciieeee s 264
S. An, P. Peursum, W. Liu, S. Venkatesh

Learning Mixed Templates for ObJect RECOGNITION ........ccooviviiiieiiiirieeete ettt ss et s s e s s sene s 272
Z.Si,H. Gong, Y.N. Wy, S. C. Zhu

Fast Concurrent Object Localization and RECOGNITION............c.cuiuiiiiiiiiiiiciee ettt 280
T. Yeh, J. J. Lee, T. Darrell

Shape-based Object Recognition in Videos Using 3D Synthetic Object MOEIS...........ccooiiieiiiirecereeee e 288
A. Toshev, A. Makadia, K. Daniilidis

A Collaborative Benchmark for Region of Interest Detection AlGQOTtNMS. ...t s 296
T. H. Huang, K. Y. Cheng, Y. Y. Chuang

Pedestrian DeteCtion: A BENCRIMAIK ........c.cciiiiiiiiiii ettt sttt bbb st e e b e b e s et e s e b e b e e s e st e e et e b e s et s et abe b e s et et esee 304
P. Dollar, C. Wojek, B. Schiele, P. Perona

Learning Trajectory Patterns by Clustering: Experimental Studies and Comparative Evaluation ...............ccccccoevnnneinicnnnnccenn. 312
B. Morris, M. Trivedi

Learning Color and Locality Cues for Moving Object Detection and SEgmMENTatioN...........cceeeririririeeierinnssse e s 320
F. Liu, M. Gleicher

Increased Discrimination in Level Set Methods with Embedded Conditional Random Fields...............cccccoeiniciicinnicnes 328
D. Cobzas, M. Schmidt

Extraction of Tubular Structures over an Orientation DOMAIN ..........cceiiiiiiiieciie bbbt 336
M. Pechaud, R. Keriven, G. Peyre

LidarBoost: Depth Superresolution for TOF 3D Shape SCANNING........cccceiririieieeiirise et sse e ses e sessssesesenes 343
S. Schuon, C. Theobalt, J. Davis, S. Thrun

Efficient Planar Graph Cuts with Applications in COMPULET VISION ......c.ccuiiiiriiiiiieicee sttt 351
F. R. Schmidt, E. Toppe, D. Cremers

Locally Constrained Diffusion Process on Locally Densified Distance Spaces with Applications to Shape Retrieval ....................... 357
X. Yang, S. Koknar-Tezel, L. J. Letecki

Shape Classification Through Structured Learning of MatChing IMEASUIES...........ccccevririririerieirisiseeieseesessese e esesessssssesssessseens 365
L. Chen, J. J. McAuley, R. S. Feris, T. S. Caetano, M. Turk

Surface Feature Detection and Description with Applications to Mesh MatChing...........coceiiiciiie e 373
A. Zaharescu, E. Boyer, K. Varanasi, R. Horaud

Robust Multi-Class Transductive Learning With GraphiS ...t 381
W. Lu, S. F. Chang

Multiplicative Nonnegative Graph EMBEATING .........cceiiiiiiiiieeiiirisee ettt ss et s e s e e s sesene s 389
C. Wang, Z. Song, S. Yan, L. Zhang, H. J. Zhang

Image Categorization with Spatial MiSMAatCh KEEFNEIS. .........c.ciiiiieiii ettt bbbt 397
Z.Lu,H.H.S. Ip

Multiple Instance Feature for Robust Part-based ODJECt DELECTION .......c.ocviiiiueueiiriieieieie e 405
Z.Lin, G. Hua, L. S. Davis

RECOGNIZING INAOOE SCENMES .......veveeiiiiieeteteseseeseeteesesestseetesete e e sesesesesesessesetesesesesseseseses e e s e seseEes e e s s eses e e e s e s e b e sese s ssebeseReseneee b eses e e ne s sesene s 413
A. Quattoni, A. Torralba

Constrained Clustering via SPectral REGUIATIZATION ..........ccoiiiiiiiiiiiieee ettt bbbttt et 421
Z.Li, J. Liu, X. Tang

MaNifold DISCIIMINANT ANAIYSIS .....c.viiiteteitiirietee sttt b st b b bt s e b bbb st bbb e b b e bR s s e e bRttt b b bt bbbt 429
R. Wang, X. Chen

Stereo Matching in the Presence of Sub-Pixel CalibDration EFTOrS.........ccvvcciiiiieieeee e 437
H. Hirschmuller, S. Gehrig

Mutual Information-based Stereo Matching Combined with SIFT Descriptor in Log-chromaticity Color Space..........ccococeveuenene. 445
Y. S. Heo, K. M. Lee, S. U. Lee

Joint Depth and Alpha Matte Optimization via Fusion of Stereo and Time-0f-Flight SENSOT ...........ccccoiiiiciiinnicc e 453
J. Zhu, M. Liao, R. Yang, Z. Pan

Learning Semantic Visual Vocabularies UsSing Diffusion DISTANCE .............coiciiiiiiiiiccieie it 461

J. Liu, Y. Yang, M. Shah



Topology Dictionary with Markov Model for 3D Video Content-Based Skimming and Description ..o 469
T. Tung, T. Matsuyama

Learning Optimized MAP Estimates in Continuously-Valued MRF MOGEIS ..........cciiiiniiriiinise e s 477
K. G. G. Samuel, M. F. Tappen

STEREO

Stereo Matching with Nonparametric Smoothness Priors in FEAtUIe SPACE ..........cecviiriririeieieriisisee et sssse e sesnsens 485
B. M. Smith, L. Zhang, H. Jin

Spatiotemporal Stereo via Spatiotemporal Quadric Element (Stequel) MatChing ..........ccovcreinniiiccei e 493
M. Sizintsev, R. P. Wildes

A Stereo Approach that Handles the Matting Problem via Image Warping ... 501
M. Bleyer, M. Gelautz, C. Rother, C. Rhemann

IMAGE ENHANCEMENT AND RESTORATION

High Dynamic Range Image Reconstruction from Hand-held Cameras..........ccccouvireiiiriisseenissis e sesees 509
P.Y.Lu, T. H. Huang, M. S. Wu, Y. T. Cheng, Y. Y. Chuang

Contextual Restoration of Severely Degraded DOCUMENT IMAGES .....c.covrvrueueiiriririeieieie ettt ettt b bbbt n e 517
J. Banerjee, A. M. Namboodiri, C. V. Jawahar

Polarization: Beneficial for Visibility ENNANCEMENT? ..ottt 525

T. Treibitz, Y. Y. Schechner

POSTER SESSION 2

Learning Partially-Observed Hidden Conditional Random Fields for Facial Expression Recognition............ccccoevvvnnnenicncennnne 533
K.Y.Chang, Y. L. Liu, S. H. Lai

Real-time Vehicle Detection for HIghWAaY DIFIVING ........ccoioiiiiiiieiecess ettt b et b ettt s 541
B. Southall, M. Bansal, J. Eledath

Dictionary-Free Categorization of Very Similar Objects via Stacked EVIAENCE TIEES .........cvureiriririeiieiirreeee s 549

G. Martinez-Munoz, W. Zhang, N. Payet, S. Todorovic, N. Larios, A. Yamamuro, D. Lytle, A. Moldenke, E. Mortensen, R. Paasch,
L. Shapiro, T. G. Dietterich

Real-Time O(1) BIlALEral FIIEIING ........ceiiiieiteieieiieeeee ettt et b bbbt e bbb £ b e b b e bR £ e e bR e et b bbbt st b bbb s 557
Q. Yang, K. H. Tan, N. Ahuja

Learning Photometric Invariance from Diversified Color Model ENSEMBIES............cceiiiiiiiririreiiiisieee s s 565
J. M. Alvarez, T. Gevers, A. Lopez

Combining Powerful Local and Global Statistics for Texture DeSCIIPLION ... 573
Y. Xu, S. Huang, H. Ji, C. Fermuller

Physics-based Edge Evaluation for Improved Color CONSLANCY .........cvcueiiiriieieieiirisis ittt 581

A. Gijsenij, T. Gevers, J. Van De Weijer

Reducing JointBoost-Based Multiclass Classification to Proximity Search
A. Stefan, V. Athitisos, Q. Yuan, S. Sclaroff

Towards a Practical Face Recognition System: Robust Registration and Illumination by Sparse Representation ...............c.cc.c..... 597
A. Wagner, J. Wright, A. Ganesh, Z. Zhou

Maximizing Intra-individual Correlations for Face Recognition Across Pose DIifferenCesS .........ccovreeeriiininsieeirsseeese s 605
A. Li, S. Shan, X. Chen, W. Gao

Robustifying Eye Center Localization DY HEad POSE CUES........cccouiirieieeiiirieie et seresssas st sesssssseseesassssssesesssessssssesesesssssssseseseses 612
R. Valenti, Z. Yucel, T. Gevers

IHlumination and Spatially Varying Specular Reflectance from a Single VIEW .........cccvviiiiiiinnicces e 619
K. Hara, K. Nishino

Relighting Objects from 1Mage COIIECTIONS..........c.couiiieiiii ettt bbbt b ettt b bbbt 627
T. Haber, C. Fuchs, P. Bekaert, H. P. Seidel, M. Goesele, H. P. A. Lensch

Color Estimation from a Single SUITACE COIOT ..ottt ettt e s ss et sese et e s e s e e e s s e sesese e sesns 635
R. Kawakami, K. Ikeuchi

A Unified Model of Specular and Diffuse Reflectance for Rough, GIoSSY SUITaCES ... 643
W. A. P. Smith, E. R. Hancock

Robust Shadow and HHlumination Estimation Using & MiXture MOGEI ............cccciiiiiiiiniec et 651
A. Panagopoulos, D. Samaras, N. Paragios

New Appearance Models for Natural IMage Matting ..........ccoveeiiirrreieisee sttt se et re e se s esesene s 659
D. Singaraju, C. Rother, C. Rhemann

Similarity Metrics and Efficient Optimization for Simultaneous RegiStration ..............ocivieiirnniceee e 667
C. Wachinger, N. Navab

StaRSaC: Stable Random Sample Consensus for Parameter EStIMAtiON ..........c.ooiiiiiiiinieiieeee e 675
J. Choi, G. Medioni

Shape Comparison Using Perturbing Shape ReGISTIatioN.............ciceiiiiiisieeieiitretseee et ssesese e snneas 683
Y. Jiang, E. Edmiston, F. Wang, H. P. Blumberg, L. H. Staib, X. Papademetris

Robust GuUidewire Tracking iN FIUONOSCOPY .......cciriiiririiiiriiirieieit sttt b et st b bbb e bbb e b et b e e b e bR e st eb b e b b et e bbb ne s 691

P. Wang, T. Chen, Y. Zhu, W. Zhang, S. K. Zhou, D. Comaniciu



Optimization of Landmark Selection for Cortical Surface RegiStration ..ot 699
A. Joshi, D. Shattuck, D. Pantazis, Q. Li, H. Damasio, R. Leahy

Active Volume Models for 3D Medical Image SEgMENTALION ...........c.o ittt bbb bbbt s 707
T. Shen, H. Li, Z. Qian, X. Huang

Fuzzy-Cuts: A Knowledge-Driven Graph-Based Method for Medical Image Segmentation..........c.ccccceeervrirreeieninnnisseeeneses s 715
D. R. Chittajallu, G. Brunner, U. Kurkure, R. P. Yalamanchili, I. A. Kakadiaris

Echocardiogram View Classification Using Edge Filtered Scale-invariant Motion FEatures ...........cooceeeiirvneieiennsseeiesesee e 723
R. Kumar, F. Wang, D. Beymer, T. Syeda-Mahmood

Shape Constrained Figure-Ground Segmentation and TraCKiNG ... ..ottt 731
Z.Yin, R. T. Collins

Trajectory Parsing by Cluster Sampling in Spatio-temporal Graph ..........cccccoviiieeeiiiieee e 739
X. Liu, L. Lin, S. C. Zhu, H. Jin

Learning Visual Flows: A Lie AlgeDraic APPIOBCH ......c.coiiiiiiiii ettt 747
D. Lin, E. Grimson, J. Fisher

Vanishing Points EStimation DY Self-SIMIATTLY ............oiiiiee bbbttt s 755
H. Kogan, R. Maurer, R. Keshet

Active Learning for Large MUIti-Class PrODIBMS. ..........cciiiiiiieeeiirise ettt se e s st esese s e sesesese e sasesene s 762
P. Jain, A. Kapoor

What is the Spatial EXIENt OF 8N OBJECT? ... bbbttt 770
J. R. R. Uijlings, A. W. M. Smeulders, R. J. H. Scha

Pose Estimation for Category Specific Multiview ODJECt LOCAHZALION...........coiiiueiiiiiiiieeriieiee st 778
M. Ozuysal, V. Lepetit, P. Fua

Non-Rigid 2D-3D Pose Estimation and 2D Image SEgmMENTAtiON..........ccccviirieeeiiireeee sttt e s sssesene s 786
R. Sandhu, S. Dambreville, A. Yezzi, A. Tannenbaum

Multi-Cue ONDbOoArd PedeStrian DETECTION .........ceiiiiiieieiiiiiitetrieie ettt ettt b et ettt s et et e et e e b e b e s e s e e se st e b e s e s e e se st e s e s et se et esebene s 794
C. Wojek, S. Walk, B. Schiele

HOP: HIerarchiCal OBJECT PaFSING........cctiiirieteieiiiiiiiet ettt bbbt bbb e e bbbt e e b bttt b bbbttt 802
1. Kokkinos, A. Yuille

A Convex Relaxation Approach for Computing Minimal PartitionS ............cccceeiiriiiiieiieniisceenissess e es 810
T. Pock, A. Chambolle, D. Cremers, H. Bischof

Global Connectivity Potentials for RaNAom FIield MOEIS .........coviiiiiiiiic e 818
S. Nowozin, C. H. Lampert

Symmetry Integrated Region-based IMage SEGMENTALION. ..........coiiiiiiiiece bbbttt 826
Y. Sun, B. Bhanu

On the Set of Images Modulo Viewpoint and CoNtrast ChanQeS............cceeiiiririeeeiisisiees e sessssese e s st ssssssesesesesessssesees 832
G. Sundaramoorthi, P. Petersen, V. S. Varadarajan, S. Soatto

Fast Multiple Shape Correspondence by Pre-Organizing Shape INStANCES ..........cccviiiiiiiiiiniiiiicieei e 840
B. C. Munsell, A. Temlyakov, S. Wang

Learning Shape Prior Models for ODJECT MACNING ........ccoiiiiiiiiiiiisiee ettt 848
T.Jiang, F. Jurie, C. Schmid

Global Optimization for Alignment of GeNEralized SHAPES ..........ccoviiiiieeiiiirc ettt eses 856
H. Li, T. Shen, X. Huang

Unsupervised Learning for Graph IMatCHING ...ttt bbbt bbbt b bt b bbb s 864
M. Leordeanu, M. Hebert

Max-Margin Hidden Conditional Random Fields for Human Action RECOGNITION. ...t 872
Y. Wang, G. Mori

Rank Priors for Continuous Non-Linear Dimensionality REAUCTION ...........coceiiiiiriceieni et s 880
A. Geiger, R. Urtasun, T. Darrell

Unsupervised Maximum Margin Feature Selection with Manifold Regularization...............occncieinnnneeeeee s 888
B. Zhao, J. Kwok, F. Wang, C. Zhang

Learning a Distance Metric from Multi-instance MuUlti-label Data............coviueeiiniieic s 896
R.Jin, S. Wang, Z. H. Zhou

Alphabet SOUP: A Framework for Approximate Energy MinimiZation ...........cccovirreiiiiininseeenisress e es 903
S. Gould, F. Amat, D. Koller

An Instance Selection Approach to Multiple INSTANCE LEAIMING .........c.ceiiriiiiiriciei ettt s 911
Z. Fu, A. Robles-Kelly

Learning from AmbDiguOUSIY LabeIed IMAGES.......coiiiiiiiiiiiiietciisi ettt bbbttt bbbttt 919
T. Cour, B. Sapp, C. Jordan, B. Taskar

Recognizing Linked Events: Searching the Space of Feasible EXPlanations............cccccviriiiriniseiiniisie e es 927
D. Damen, D. Hogg

Abnormal Crowd Behavior Detection Using SoCial FOrCe MOUEL...........cciiiiiiiiicceie bbbt s 935
R. Mehran, A. Oyama, M. Shah

Recognition of Repetitive Sequential HUMAN ACHIVITY ..ottt 943

Q. Fan, R. Bobbitt, Y. Zhai, A. Yanagawa, S. Pankanti, A. Hampapur

STATISTICAL METHODS AND LEARNING

Learning To Detect Unseen Object Classes by Between-Class Attribute Transfer ... 951
C. H. Lampert, H. Nickisch, S. Harmeling



On Bias Correction for Geometric Parameter Estimation in CoOmMPULEr ViSION ........cccociiiiiiiiiiic e 959
T. Okatani, K. Deguchi

Regularized Multi-Class SEmMi-SUPEIVISEA BOOSTING .......c.coiriruiirueiiiiiririeieetsisisie ettt ettt bbbt e bbbt e e bbb bbbttt b b s 967
A. Safari, C. Leistner, H. Bischof
Contextual Classification with Functional Max-Margin Markov NETWOIKS ... sssssssesessssesens 975

D. Munoz, J. A. Badnell, N. Vandapel, M. Hebert

TRACKING

Visual Tracking with Online Multiple INStANCE LEAIMMING ...ttt bbbt 983
B. Babenko, M. H. Yang, S. Belongie

Visual Tracking via Geometric Particle Filtering on the Affine Group with Optimal Importance FUNCEIONS ...........cccccooevnniiccnne. 991
J. Kwon, K. M. Lee, F. C. Park

Memory-based Particle Filter for Face Pose Tracking Robust Under Complex DYNAmICS .......c.covuvereeririnirieeerenenesseeesesessssesesens 999
D. Mikami, K. Otsuka, J. Yamato

Saliency-based DISCHMINGNT TFACKING .......c.iiuiiiiiiiiicietee ettt bbbt b bbbt bbbttt b bbb s 1007
V. Mahadevan, N. Vasconcelos

OBJECT DETECTION AND RECOGNITION

Pictorial Structures Revisited: People Detection and Articulated Pose EStIMAtioN ...........cccccoiiiiciininisci s 1014
M. Andriluka, S. Roth, B. Schiele

Class-Specific Hough Forests for OBJECt DETECTION ..........cccviiiirieieieiirise ettt er e bt e sttt e e ns et e se e ne e eee 1022
J. Gall, V. Lempitsky

RECOGNITION USING REGIONS ... ..ttt bbbt e bbb £ s £ e b b e b e A e £ £ £ e b e b 2Rt £ £ e £ e b e b e R e R £ A £ e £ e b e b e b et e b e b b e b e b et b b e b et e ne et et ebenan 1030
C. Gu, J. J. Lim, P. Arbelaez, J. Malik

Object Detection Using a Max-Margin HOUGh TransSfOrM...........c.cciiiiiice e 1038

S. Maji, J. Malik

TEXTURE, SYMMETRY, AND SHAPE

Curved Glide-Reflection SYMMELIY DETECTION ........cciiiiiiciiieieies ettt bbbttt bena 1046
S. Lee, Y. Liu

Reconstructing Sharply Folding Surfaces: A ConveX FOrMUIALION ..ot 1054
M. Salzmann, P. Fua

Variational Layered DYNAMIC TEXEUIES......ccuiuiuieieiriirietetesttsi sttt sttt es et st b e b st e bbb s es e e e e b b st n e s b e b e b bt e b b eb e bt bbb b et b b b et 1062
A. B. Chan, N. Vasconcelos

Retrographic Sensing for the Measurement of Surface Texture and ShAPE ..o 1070

M. K. Johnson, E. H. Adelson

POSTER SESSION 3

Cooperative Mapping of Multiple PTZ Cameras in Automated Surveillance SYStEMS ..o 1078
C. C.Chen, Y. Yao, A. Drira, A. Koschan, M. Abidi

Tour the World: Building a Web-scale Landmark Recognition ENQINE.........cccccrvriiirieeiiiiinneieieensiseeeesssss s sessssssssesesens 1085
Y. T. Zheng, M. Zhao, Y. Song, H. Adam, U. Buddemeier, A. Bissacco, F. Brucher, T. S. Chua, H. Neven

Flow Mosaicking: Real-time Pedestrian Counting without Scene-specific Learning ...........cccooevricicinnnnecceeess s 1093
Y. Cong, H. Gong, S. C. Zhu, Y. Tang

VideoTrek: A Vision System for @ Tag-along RODOT.........cooiii ettt 1101
O. Naroditsky, Z. Zhu, A. Das, S. Samarasekera, T. Oskiper, R. Kumar

A Projector-based Movable Hand-held DiSplay SYSTEM .........ccceiiririeeiiiirisisieiee s eseseseses st sesesessssesese e sassssesesesessssssesesesssssesases 1109
M. C. Leung, K. K. Lee, K. H. Wong, M. M. Y. Chang

Facial Deblur Inference to Improve Recognition of BIUFTEd FACES..........couiiuiiciiiiiiiccceie e 1115
M. Nishiyama, H. Takeshima, J. Shotton, T. Kozakaya, O. Yamaguchi

Coupled Spectral Regression for Matching HEterogeNEOUS FACES............ouiuriiiriiririceitieeiriste ettt sttt 1123
Z. Lei,S. Z. Li

Efficiently Training A Better Visual Detector With Sparse EigenVeCTOrS..........cccouiiiiirierieiininirieseieesese e ssssssseesessssssess 1129
S. Paisitkriangkrai, C. Shen, J. Zhang

Observable Subspaces for 3D HUMaN MOtION RECOVETY ..........ccuiiiiiiiiiiicieieieieiisi sttt bbbttt 1137
A. Fossati, M. Salzmann, P. Fua

"Who Are You?" - Learning Person Specific Classifiers from ViIde0..........ccoviiiiiicirse et 1145
J. Sivic, M. Everingham, A. Zisserman

A Revisit of Generative Model for Automatic Image Annotation Using Markov Random Fields .........cccoovvveieiennneeisnsnesseenns 1153
Y. Xiang, X. Zhou, T. S. Chua, C. W. Ngo

Vocabulary Hierarchy Optimization for Effective and Transferable Retrieval ... 1161

R. Ji, X. Xie, H. Yao, W. Y. Ma



On the BUrstingss Of VISUAI EIEMENTS ..........ooviiiiiiiiictcce ettt sttt et bttt e se b e s et et e et e b et e st esesaese s ess et e s ese st eneerenseris 1169
H. Jegou, M. Douze, C. Schmid

Distance Transform Templates for Object Detection and P0ose EStIMALION ..........cccoiiiiiiiiniiririeeee s 1177
S. Holzer, S. Hinterstoisser, S. llic, N. Navab

Isometric Registration of Ambiguous and Partial Data...........cccucieeiiiiiineeeinisssie s n s sene e ssssesesenens 1185
A. Tevs, M. Bokeloh, M. Wang, A. Schilling, H. P. Seidel

Convexity and Bayesian Constrained LOCAl IMOUEIS .............ciciiiiiiicce et 1193
U. Paquet

Multi-Object Tracking through Occlusions by Local Tracklets Filtering and Global Tracklets Association with

DELECTION RESPOMNSES ...ttt ettt bbbt b bbb b e s e bbb £ e bbb E b E e s E bbb bbbt cb bbbttt 1200

J. Xing, H. Ai, S. Lao
Tracking of a Non-Rigid Object via Patch-based Dynamic Appearance Modeling and Adaptive Basin Hopping

MONTE CAITO SAMPIING ...ttt bbbt b bt e bbb b d b b £ s bbbttt b et 1208
J. Kwon, K. M. Lee

Projective Least-Squares: Global Solutions with Local Optimization ... s 1216
C. Olsson, F. Kahl, R. Hartley

A Minimal Parameterization 0f the TrifOCAl TENSOT .........cccviiiiiierce e s 1224
K. Nordberg

Visibility Constraints 0n FEatures 0f 3D ODJECES..........cciiuiiiiiiicieieis bbbttt 1231
R. Basri, P. F. Felzenszwalb, R. B. Girshick, D. W. Jacobs, C. J. Klivans

Keypoint Induced Distance Profiles for Visual RECOGNITION ..ottt 1239

T.J. Chin, D. Suter

A Multi-View Probabilistic Model for 3D Object Classes
M. Sun, H. Su, S. Savarese, L. Fei-Fei

Granularity-tunable Gradients Partition (GGP) Descriptors for Human Detection ... 1255
Y. Liu, S. Shan, W. Zhang, X. Chen, W. Gao

Unsupervised Feature Optimization (UFO): Simultaneous Selection of Multiple Features with Their Detection

PAEAMETEES ...ttt ettt h et bbb bt b et h et e b e e ek b e b e b e h e AE oA e e h e Rk e R £ ek AR E e R AR A€ h AR Rk R R Rt e Rt bRt b st bt b e ne s 1263
L. Karlinsky, M. Dinerstein, S. Ullman

An Empirical Study of Context in ODJECT DELECTION .......c.cviiiiiiieieiiiriieiet sttt bbbttt 1271
S. K. Diwvala, D. Hoiem, J. H. Hays, A. A. Efros, M. Hebert

Appearance-hased KEYPOINT CIUSTEIING ......cvviuieeiiiririeieeeisisee e et te et e et ssssese e eseesesesesesessesesesesesessesesetesesesesesesesesessesesesesnseseseses 1279
F. Estrada, P. Fua, V. Lepetit, S. Susstrunk

Robust Unsupervised Segmentation of Degraded Document Images with Topic MOGEIS ... 1287
T. J. Burns, J. J. Corso

Shape Priors and Discrete MRFs for Knowledge-based SEgMENTatioN ...t 1295
A. Besbes, N. Komodakis, G. Langs, N. Paragios

P-Brush: Continuous Valued MRFs with Normed Pairwise Distributions for Image Segmentation............ccccocovevivrirrrecierennnnnns 1303
D. Singaraju, L. Grady, R. Vidal

Predicting High Resolution Image Edges with a Generic, Adaptive, 3-D Vehicle Model ............cocoeiiiiiiiiiicceecees 1311
M. J. Leotta, J. L. Mundy

Nonrigid Shape Recovery by Gaussian ProCESS REGIESSION ........c.ciiiirieiiiririeiieiee ettt bbbttt enenas 1319
J. Zhy, S. C. H. Hoi, M. R. Lyu

3D Morphable Face IMOOEIS REVISITE. ..........ceiiiiieieieeiiisis ettt a st e s et beses e e et s et es e ne e bes et ese e s s et ene e ssesnseneeneas 1327
A. Patel, W. A. P. Smith

Shape Band: A Deformable Object DeteCtion APPIOACH. ..ottt bbbt bbbt 1335

X. Bai, Q. Li, L. L. Latecki, W. Liu, Z. Tu
Robust Object Detection Using Marginal Space Learning and Ranking-Based Multi-Detector Aggregation:

Application to Left Ventricle Detection in 2D MR TMAGES ......cucueuiiriiiieieiiiiirisieie sttt bbbttt st 1343
Y. Zheng, X. Lu, B. Georgescu, A. Littmann

Layered Graph Matching by Composite Cluster Sampling with Collaborative and Competitive Interactions ...........c.ccccoevvrnnnee 1351
L. Lin, K. Zeng, X. Liu, S. C. Zhu

A Min-Max Framework of Cascaded Classifier with Multiple Instance Learning for Computer Aided Diagnosis ...........c.c.cccevun.. 1359
D. Wu, J. Bi, K. Boyer

Building Text Features for Object Image ClassifiCatiON............cciiiiireiii bbbt 1367
G. Wang, D. Hoiem, D. Forsyth

Domain Transfer SVM for Video CONCEPL DELECTION .......c.couiviieueuiiiririeieieieri sttt bbbttt enens 1375
L. Duan, I. W. Tsang, D. Xu, S. J. Maybank

Minimizing Sparse Higher Order Energy Functions of DiSCrete VariableS .........cccooiecieiiiiiirieiseieirisee s ssesens 1382
C. Rother, P. Kohli, W. Feng, J. Jia

Label Diagnosis Through Self Tuning for Web ImMage SEAICH.........c.oiiiiiice et 1390
J. Wang, Y. G. Jiang, S. F. Chang

Learning IMED via Shift-Invariant TransfOrmMation..............oeeiiiiieeii ettt 1398
B. Sun, J. Feng, L. Wang

Markov Chain Monte Carlo Combined with Deterministic Methods for Markov Random Field Optimization ............ccccceevvvevee. 1406
W. Kim, K. M. Lee

Stereographic Rectification of OmMNidirectional StEre0 PAIKS ...........ccciiiiiiiiiiiiicee ettt bbb 1414

J. Heller, T. Pajdla

Manhattan-world Stereo
Y. Furukawa, B. Curless, S.




Towards High-resolution Large-scale MUILI-VIEW STEFEO ..ottt 1430
V. H. Hiep, R. Keriven, P. Labatut, J. P. Pons

Visual Loop Closing Using Multi-resolution SIFT Grids in Metric-Topological SLAM ... 1438
V. Pradeep, G. Medioni, J. Weiland

Anomaly Detection in Extremely Crowded Scenes Using Spatio-Temporal Motion Pattern Models.............cccovevrvnirveeinnnnnsennnns 1446
L. Kratz, K. Nishino

Dense Saliency-based Spatiotemporal Feature Points for ACtion RECOGNITION ........coviiieiiiiiiiiniiiccrcee e 1454
K. Rapantzikos, Y. Avrithis, S. Kollias

Monitoring, Recognizing and DiSCOVEriNG SOCIAI NETWOIKS..........ccuoiiiiiriiiiiiieee ettt 1462
T.Yu, S. N. Lim, K. Patwardhan, N. Krahnstoever

Recognizing Human Group Activities with Localized CauSalities..........ccouviiieieiriiiiiiirieeeiessse e ssesenas 1470
B. Ni, S. Yan, A. Kassim

Human Motion SYNthesis FrOmM 3D VIO ..o bbbttt 1478
P. Huang, A. Hilton, J. Starck

Distributed Multi-Target Tracking In A Self-Configuring Camera NEtWOIK ............cocceiiiiieeeireeee s 1486
C. Soto, B. Song, A. K. Roy-Chowdhury

Active Stereo Tracking of Multiple Free-IMOVING TarGeTS........ccoueiiririiieeieiisisisieeeseiseessesesesessssesesesessssssesesesssessssesesesessssssesesssssssseseses 1494

L. Perdigoto, J. P. Barreto, R. Caseiro, H. Araujo

FACE RECOGNITION

Implicit Elastic Matching with Random Projections for Pose-Variant Face ReCOgNItIoN............ccocvvvniiciciinnnccrieeesees 1502
J. Wright, G. Hua

Joint and Implicit Registration for FACe RECOGNITION .........iviuiueuiiiiieiciie ittt 1510
P. Li, S.J. D. Prince

A Compressive Sensing Approach for Expression-Invariant Face ReCOGNITION ...........cccccviriririeeeiiinsseeese st 1518

P. Nagesh, B. Li

SEM AND GEOMETRY

WVHAL IS 8 CAMEIA? ...t b bbb bbb bbb bbb bbb bbb bbb 1526
J. Ponce

In Defense of Orthonormality Constraints for Nonrigid Structure from MOTION.........c.coorieiiinc e 1534

1. Akhter, Y. Sheikh, S. Khan

POSTER SESSION 4

MUILIPIE VIEW IMAGE DENOISING ... ..evrieeiiiiitiieirit ettt b bbb bbb bbbt b bbbt 1542
L. Zhang, S. Vaddadi, H. Jin, S. K. Nayar

Image Deblurring and Denoising USING COIOE PRIOIS ...ttt bbbtttk sttt 1550
N. Joshi, C. L. Zitnick, R. Szeliski, D. J. Kriegman

Image Deblurring for Less INtrUSIVE 11IS CAPTUIE .......coiiiiiiieiiieteeee ettt b bbbttt 1558
X. Huang, L. Ren, R. Yang

High-quality Curvelet-based Motion Deblurring from an Image PaIT ..o 1566
J. F. Cai, H. Ji, C. Liu, Z. Shen

Learning Real-Time MRF Inference for IMage DENOISING.........ccotiriirieiiiiieeireie sttt bbbt bbbttt ebeias 1574
A. Barbu

Learning Rotational Features for FIlament DELECTION ...........c.oceiiiiieieii ettt bbbttt 1582
G. Gonzalez, F. Fleuret, P. Fua

Histogram-based INtEreSt POINT DELECTOIS. ...ttt bbbt bbbttt bbbt 1590
W. T. Lee, H. T. Chen

Frequency-tuned SalieNt REGION DETECTION .........cciiiiiiriiieiiirete ettt ettt e bbbt b bbb et et b bbbt bbb b et ettt 1597
R. Achanta, S. Hemami, F. Estrada, S. Susstrunk

Learning Invariant Features Through Topographic Filter IMADS .........cccoviiiiiieurciiiiisneee s essssesenes 1605
K. Kavukcuoglu, M. A. Ranzato, R. Fergus, Y. Lecun

Face Verification and Identification Using Facial Trait COOE ..........ccouiiiiiiiiiiini e 1613
P.H. Lee, G. S. Hsu, Y. P. Hung

Enhanced Pictorial Structures for Precise Eye Localization Under Uncontrolled Conditions ...........c.ccoeoeioiiinieicnnnnseieeeseien 1621

X. Tan, F. Song, Z. H. Zhou, S. Chen
Textural Hausdorff Distance for Wider-Range Tolerance to Pose Variation and Misalignment in 2D Face

RECOGNITION ...ttt bbbttt bbb st e e b e b e s e R £ e £ e b e b e b eE £ £ 4 £ e b b e b e R e £ e £ e b e b £ R e £ b4 A e b e b e R LR S AE e b e b e b e b £ b bbb e b e b e e b e bt e b e h et erebenin 1629
S. Zhao, Y. Gao

Learning Based Automatic Face Annotation for Arbitrary Poses and Expressions from Frontal Images Only ..........ccccccevvvvviennne 1635
A. Asthana, R. Goecke, N. Quadrianto, T. Gedeon

Multi-Label Sparse Coding for Automatic Image ANNOTALION..........ccciiiiiiiicii e 1643
C. Wang, S. Yan, L. Zhang, H. J. Zhang

View-Invariant Dynamic Texture Recognition Using a Bag of Dynamical SYSTEMS ..o 1651

A. Ravichandran, R. Chaudhry, R. Vidal



Efficient Multi-label Classification with Hypergraph ReguIarization ... 1658
G. Chen, J. Zhang, F. Wang, C. Zhang

Localized Content-Based Image Retrieval Through Evidence Region Identification ... 1666
W. J. Li, D. Y. Yeung

Dense 3D Motion Capture fOr HUMAN FACES .......cccviiiuiueiiiiiirieeeie st e sttt se e e s sesesesess s s seses e e et asesesese s s esesenesessesesenes 1674
Y. Furukawa, J. Ponce

CONtEXTUANZING HISTOGIAM .. ..ottt bbb bbb bbbttt bbbttt r e 1682
B. Ni, S. Yan, A. Kassim

The GeoMEtry OF 2D IMAGE SIGNAIS ......cuiiiiiitetitiii ettt bbbt bbb bt E s b b e b e b2 e s £ e b b e b e R e £ b b e b b e e bbb ek e bt s b et et enenea 1690
L. Wietzke, G. Sommer, O. Fleischmann

Random Walks on Graphs to Model SaliIENCY iN IMAGES..........cceiriiririeeiinisie e ss s e s e s eseseseseneeseses 1698
V. Gopalakrishnan, Y. Hu, D. Rajan

3D Pose Estimation and Segmentation USING SPECUIAT CUES ...........ciucuiiiiiiiiniiiiecicieieietes ettt 1706
J. Y. Chang, R. Raskar, A. Agrawal

On Compositional Image Alignment, with an Application to Active Appearance MOGEIS...........ccccciirrriiciinnieeeees s 1714
B. Amberg, A. Blake, T. Vetter

A Similarity Measure Between Vector Sequences with Application to Handwritten Word Image Retrieval.............ccccccovvvrvrviennns 1722
J. A. Rodriguez-Serrano, F. Perronnin, J. Llados, G. Sanchez

Adaptive Image and Video Retargeting Technique Based 0n FOUFIEr ANAIYSIS ..........ciieieiiiiiniiiicrees s 1730
J.S. Kim, J. H. Kim, C. S. Kim

Video Object Segmentation DY HYPErgraph CUL.............coiiiiiieeiee sttt bbbttt 1738
Y. Huang, Q. Liu, D. Metaxas

Motion Capture Using Joint Skeleton Tracking and Surface EStIMAtioN ..........cccccviieeiiiiinireeeesese e seesenes 1746
J. Gall, C. Stoll, E. De Aguiar, C. Theobalt, B. Rosenhahn, H. P. Seidel

Discrete Tracking Of PAramMEtriZEA CUNVES ............ciiuiiiiiiiii ettt 1754
T. H. Heibel, B. Glocker, M. Groher, N. Paragios, N. Komodakis, N. Navab

Efficient Kernels for Identifying Unbounded-Order Spatial FEAtUIES ...........cceeiiiiiiriricieireiece s 1762
Y. Zhang, T. Chen

Modeling Images as Mixtures 0f REFEIENCE IMAGES ......c.coviiririereiiiriseeerese ettt s e et e se s e e e s e s e e se e s s s eserane e nsnaesn 1770
F. Perronnin, Y. Liu

Describing Objects DY theilr ATEFIDULES ..........coiiii bbbttt 1778
A. Farhadi, I. Endres, D. Hoiem, D. Forsyth

Adaptive Contour Features in Oriented Granular Space for Human Detection and Segmentation ...........c.cocoveevnnnccninnnnenes 1786
W. Gao, H. Ai, S. Lao

Linear Spatial Pyramid Matching Using Sparse Coding for Image ClassifiCation ..........ccccooveeeiirinisseieinnssseee s 1794
J. Yang, K. Yu, Y. Gong, T. Huang

Sigma Set: A Small Second Order Statistical ReGION DESCIIPLOL ........c.ciuiiiiriiiiiiiiiieieiir et 1802
X. Hong, H. Chang, S. Shan, X. Chen, W. Gao

Efficient Scale Space Auto-Context for Image Segmentation and Labeling..........cccocoiiiiiiiiiicic e 1810
J. Jiang, Z. Tu

Fast Mean Shift by Compact Density REPIESENTALION............cuveeiriirireeeisi et r e b s se e s e nsesesene e nsesesn 1818
D. Freedman, P. Kisilev

A Perceptually Motivated Online Benchmark for Image Matting ... 1826
C. Rhemann, C. Rother, J. Wang, M. Gelautz, P. Kohli, P. Rott

3D Reconstruction of Curved Objects from Single 2D LiNe DFAWINGS .........cciiiiiiiieieiiisie ettt 1834
Y. Wang, Y. Chen, J. Liu, X. Tang

Capturing 3D Stretchable Surfaces from Single Images in CloSed FOIM ... es 1842
F. Moreno-Noguer, M. Salzmann, V. Lepetit, P. Fua

Photometric Stereo and Weather Estimation UsiNg INErNEt IMAGES ........c.ciiriiririiiiiiieie ettt 1850
L. Shen, P. Tan

Continuous Ratio Optimization via Convex Relaxation with Applications to Multiview 3D Reconstruction............c.ccccveceriennene. 1858
K. Kolev, D. Cremers

(DT oL u g o)t AT T [T Tl o o] [T o] RS SRSRS 1865
C. Hermans, Y. Francken, T. Cuypers, P. Bekaert

Nonnegative Matrix Factorization with Earth Mover's DiStance IMELIIC ..........cciiiiririiiiieece et 1873
R. Sandler, M. Lindenbaum

Blind Separation of Superimposed Images With UnKNOWN IMOTIONS .........cooiiiciiiiiieiceese et 1881
K. Gai, Z. Shi, C. Zhang

Holistic Context Modeling Using SEMANTIC CO-OCCUITENCES .......cviiirierererereresesteseseesssessesssesesessssesesesessssssesasesessssssssesesesssssssesesssssssseseses 1889
N. Rasiwasia, N. Vasconcelos

Intrinsic Mean Shift for Clustering on Stiefel and Grassmann Manifolds ... 1896
H. E. Cetingul, R. Vidal

Simultaneous Image Classification and ANNOTALION ..............oceiiiiiee ettt bbbt s b b s 1903
C. Wang, D. Blei, L. Fei-Fei

Continuous Maximal Flows and Wulff Shapes: APplication t0 MRS ........ccoiieiiiiiieeieseses ettt es 1911
C. Zach, M. Niethammer, J. M. Frahm

An Implicit Markov Random Field Model for the Multi-scale Oriented Representations of Natural Images............ccccccoeveenrninee 1919
S. Lyu

Stochastic Gradient Kernel Density IMOOE-SEEKING........c.ccuiiiueiiiiieieie ettt bbbt s b b s 1926

X.T.Yuan, S. Z. Li



Histograms of Oriented Optical Flow and Binet-Cauchy Kernels on Nonlinear Dynamical Systems for the

RECOGNITION OF HUMAN ACHIONS ....oviiiieieieiiiriete ettt s e se st st e e s e s e b e Re e e b e s e s e s e e s e b e s e b e e et e s e b e R e ne e s e s et e e e s s ntenn 1932
R. Chaudhry, A. Ravichandran, G. Hager, R. Vidal

Learning Semantic Scene Models by Object Classification and Trajectory CIUSTEFING ........ccccevviriiiiiciini e 1940
T.Zhang, H. Lu, S. Z. Li

Recognising Action as Clouds of Space-Time INTEreSt POINTS ..ot 1948

M. Bregonzio, S. Gong, T. Xiang

PAPER AWARDS SESSION

Single Image Haze Removal Using Dark Channel PriOr ...t sa st sesesasassssssesessssssssesesesens 1956
K. He, J. Sun, X. Tang

Understanding and Evaluating Blind Deconvolution AIGOTTtRMS ..o e 1964
A. Levin, Y. Weiss, F. Durand, W. T. Freeman

Nonparametric Scene Parsing: Label Transfer via Dense SCene AlGNMENT ...t 1972
C. Liu, J. Yuen, A. Torralba

A Tensor-Based Algorithm for High-Order Graph MatChing.........c.oooeiiiiicicc e 1980

O. Duchenne, F. Bach, I. Kweon, J. Ponce

VIDEO ANALYSIS

Multi-Camera ACtiVity COMTElAationN ANAIYSIS ........ccoii ittt ettt b b a s e s b b e b bt e e b b e b bt bbbt e b e et b et s 1988
C.C. Loy, T. Xiang, S. Gong

Recognizing Realistic Actions from Videos 1N the WIld™ ..ot 1996
J. Liu, J. Luo, M. Shah

Hierarchical Spatio-Temporal Context Modeling for ACtion RECOGNITION ........cccoiiiiiiiieieieriircee e 2004
J. Sun, X. Wu, S. Yan, L. F. Cheong, T. S. Chua, J. Li

Understanding Videos, Constructing Plots Learning a Visually Grounded Storyline Model from Annotated Videos.................... 2012

A. Gupta, P. Srinivasan, J. Shi, L. S. Davis

SEGMENTATION

Multiphase Geometric Couplings for the Segmentation Of NEUFal PrOCESSES .........cocouririeeriiiririeieieiirisieieeee et 2020
A. Vazquez-Reina, E. Miller, H. Pfister

Half-Integrality based Algorithms for Cosegmentation of Images
L. Mukherjee, V. Singh, C. R. Dyer

Towards Total Scene Understanding: Classification, Annotation and Segmentation in an Automatic Framework..............c........ 2036
L. J. Li, R. Socher, L. Fei-Fei
Stel Component Analysis: Modeling Spatial Correlations in Image Class STrUCTUIE ..........oceiiirneciinieeeees e 2044

N. Jojic, A. Perina, M. Cristani, V. Murino, B. Frey

POSTER SESSION 5

Geometric and Probabilistic Image Dissimilarity Measures for Common Field of View Detection............ccccovvveeienininnscienenenenn 2052
M. Bruckner, F. Bajramovic, J. Denzler

Single-Image Optical Center Estimation from Vignetting and Tangential Gradient SYMMetry.........ccccocooireiininnnssienesnsseeene 2058
Y. Zheng, C. Kambhamettu, S. Lin

Coded Exposure Deblurring: Optimized Codes for PSF Estimation and INVertibility.........ccccocoveieivinvesciiin e 2066
A. Agrawal, Y. Xu

Image Hallucination with Feature ENNANCEMENT ...........o.oiiiii bbbt 2074
Z. Xiong, X. Sun, F. Wu

A Projector-Camera Setup for Geometry-Invariant Frequency DemultipleXing ..o 2082
D. A. Vaquero, R. Raskar, R. S. Feris, M. Turk

Nonparametric Discriminant HMM and Application to Facial EXpression ReCOgNItioN ..........cccccovrivreeerininisseieeiessieseseseseseesens 2090
L. Shang, K. P. Chan

Automatic Facial Landmark Labeling with Minimal SUPEIVISION ..ottt 2097
Y. Tong, X. Liu, F. W. Wheeler, P. Tu

AVErage Of SYNTNELIC EXACE FIITEIS ...ttt bbbt b e bt £ e bbb bbbt e bbb bttt b ket n b ebeban 2105
D. S. Bolme, B. A. Draper, J. R. Beveridge

Beyond the Graphs: Semi-parametric Semi-supervised DiSCHMINANT ANAIYSIS..........cccvieririririeeeiiirse e seeseses 2113
F. Wang, X. Wang, T. Li

Continuous Depth EStimation for IMUITI-VIEW STEIEO ..........c.ciiiiiiiiiiticcieteei ettt bbbttt 2121
Y. Liu, X. Cao, Q. Dai, W. Xu

Curvature and Singularity Driven Diffusion for Oriented Pattern Enhancement with Singular POINtS...........cccoeeeviiicccniinnnn. 2129
Q. Zhao, L. Zhang, D. Zhang, W. Huang, J. Bai

Geometric Reasoning for Single IMage STrUCTUIE RECOVETY ........cceiiririeieieiiristseiee st ss et sese s s sesese e s sesesesesessssesesesesssnes 2136

D. C. Lee, M. Hebert, T. Kanade



Linear Stratified Approach for 3D Modelling and Calibration Using Full Geometric CONStraints...........c.cocovevriceceinnnnnicnees 2144
J. H. Kim

A Graph-based Approach to Skin Mole Matching Incorporating Template-Normalized Coordinates............ccccoeeenrrrceiennrnienns 2152
H. Mirzaalian, G. Hamarneh, T. K. Lee

Harris Corners in the Real World: A Principled Selection Criterion for Interest Points Based on Ecological

SEALISTICS ...tttk b bbb bR £ H b bR £ £ £ e E b SR £ RS £ 4R R E R £ R e £ £ b e R e R e £ £ £ e A e R e R eR £ £ AR e R b e R e RS £ e R b eb b e Rt e b b e b e R et E bt rer e 2160
N. D. B. Bruce, P. Kornprobst

Classification of Tensors and Fiber Tracts Using Mercer-Kernels Encoding Soft Probabilistic Spatial and

DIffUSION TNFOIMATION .....viiiiictc et bbb bbb b £ e b b e Rt £ s £ e b e b e b e R £ A £ e b b e b e b et bbb e bRt b bt e b et n e ebebas 2168
R. Neji, N. Paragios, G. Fleury, J. P. Thirna, G. Langs

Noninvasive Volumetric Imaging of Cardiac EIeCtrophySiolOgy .........cccccieiriiieieeieiiiirisese e ssesenas 2176
L. Wang, H. Zhang, K. C. L. Wong, H. Liu, P. Shi

Wavelet Energy Map: A Robust Support for Multi-modal Registration of Medical IMages.........covvreiiinirirsieienereee e 2184
O. Pauly, N. Padoy, H. Poppert, L. Esposito, N. Navab

Compensation of Motion Artifacts in MRI via Graph-Based OptimiZation ... 2192
T.Y. Lee, H. R. Su, S. H. Lai, T. Chang

Nonrigid Registration Combining Global and LOCal STATISTICS ........c.iveueeiiiiiieieeeieirsisese e e e ssesess 2200
Z.Yi, S. Soatto

An Efficient Stochastic Approach to Groupwise Non-rigid Image RegiStration ... 2208

K. S. Sidorov, S. Richmond, D. Marshall
Multi-view 3D Human Pose Estimation Combining Single-frame Recovery, Temporal Integration and Model

AGAPTATION ...t bbb bR b b h R R bR E e h bbbt 2214
M. Hofmann, D. M. Gavrila

Bias Reduction for Stereo based Motion Estimation with Applications to Large Scale Visual Odometry............cccocovvvicniinnnnenes 2222
G. Dubbelman, F. C. A. Groen

Efficient Image Alignment Using Linear APPearance MOUEIS...........coeeiiiiiereieieiisisssesesesisee e e ssse e sesssssesesasesssseseses 2230
J. Gonzalez-Mora, N. Guil, E. L. Zapata, F. De La Torre

Discriminative Structure Learning of Hierarchical Representations for Object DeteCtion .............coccieinnnniccieeences 2238
P. Schnitzspan, M. Fritz, S. Roth, B. Schiele

Fast Human Detection in Crowded Scenes by Contour Integration and Local Shape EStimation............cccooeieveininnccnisnnenns 2246
C. Beleznai, H. Bischof

Shape Discovery from Unlabeled IMage CoOlECTIONS .........c.ivcuceiiririeieciesi st sttt s et se e ea et se e e s nsesenenens 2254
Y. J. Lee, K. Grauman

What's It Going to Cost You?: Predicting Effort vs. Informativeness for Multi-Label Image Annotations.............cccoceceeeverrrennns 2262
S. Vijayanarasimhan, K. Grauman

Contextual Decomposition Of MUIti-Label IMAGES .........c.ovieiiiieic bbbttt 2270
T.Li, T. Mei, S. Yan, I. S. Kweon, C. Lee

Disambiguating the ReCOgNITioN 0 3D ODJECTS ....cviviviueuiiiiririeeeiisisee ettt s e es e s be s e s e e e b e s e b ese e s s esesesese s esetenes 2278
G. Guerra-Filho

Tubular Anisotropy for 2D VeSSel SEUMENTALION .........ccciiiiiirieiiriietetei ettt s e bbb et b bt e et b b et eb e e s st ebeneneas 2286

F. Benmansour, L. D. Cohen, M. W. K. Law, A. C. S. Chung

From Contours to Regions: An Empirical Evaluation
P. Arbelaez, M. Maire, C. Fowlkes, J. Malik

Angular Embedding: from Jarring Intensity Differences to Perceived LUMINANCE.........cccovririeueererinineeseneses e sesesesseeeesssseseses 2302
S.X.Yu

Moving Cast Shadow Detection Using PhySiCS-DASEA FEATUIES ...........oucueiiiiiiiiiieee sttt st 2310
J. B. Huang, C. S. Chen

Planar Orientation from Blur Gradients in @ SiNGIE TMAGE .........c.cueiiiiiiiciiee ettt 2318
S. McCloskey, M. Langer

Recovering Specular Surfaces Using CUrVEd LiNe IMAQES........cccouiiririririeiiiiiiieieeeie st esesesesssasesesesessssesesesessssssssssesesessssssesessssssnseseses 2326
Y. Ding, J. Yu, P. Sturm

Distributed Volumetric Scene Geometry Reconstruction with a Network of Distributed Smart Cameras...........cccoccoeeenrrrircienenne N/A
S. Liu, K. Kang, J. P. Tarel, D. B. Cooper

Fourier Analysis and Gabor Filtering for Texture Analysis and Local Reconstruction of General Shapes ...........c.cccoeeeviiinenenes 2334
F. Galasso, J. Lasenby

Enforcing Integrability by Error Correction Using Li-mMiNimMiZation ..........ccocceiiiiiiesieiensseeeeesess s sssssssseses 2342
D. Reddy, A. Agrawal, R. Chellappa

A Family of Contextual Measures of Similarity between Distributions with Application to Image Retrieval............ccccccoevnirnnnnne 2350
F. Perronnin, Y. Liu, J. M. Renders

Shape 0f GaUuSSIANS @S FEATUIE DESCIIPTONS ......c.eiiiiieteieii sttt ettt b ettt bbbt e b b s s e e bbb bt b bbb st bbb ek bt bbb st nas 2358
L. Gong, T. Wang, F. Liu

Multi-Class Active Learning for Image ClasSifiCatiON ............cceeiiiriiirieieiiisese e sese e ssese e s sseseses 2364
A. J. Joshi, F. Porikli, N. Papanikolopoulos

An Empirical Bayes Approach to Contextual Region ClassifiCation.............coouiriiiiiiiceiiee s 2372
S. Lazebnik, M. Raginsky

Super-Resolution via Recapture and Bayesian EffeCt MOGEIING ........c.cooiiiiiiiniiccceee e 2380
N. Toronto, B. S. Morse, K. Seppi, D. Ventura

Ensemble Manifold REGUIATIZALION ..........c.cciiiiiiiie et bbbttt bbb 2388

B. Geng, D. Tao, C. Xu, L. Yang, X. S. Hua



Structured OUtPUL-ASSOCIATIVE REGIESSION ......cviviiiiiiiieiiietiiet ittt bbb bbbt th bbbttt bbb 2395
L. Bo, C. Sminchisescu

Error Propagations for Local BUNAIE AGJUSTMENT. ..ottt bbb e e bbbt s bbbt ebenas 2403
A. Eudes, M. Lhuillier

Pose Estimation with Radial Distortion and Unknown FOCal LENGEN ..........ccccvieiiiiiiisceeiss et 2411
K. Josephson, M. Byrod

Linear Embeddings in Non-Rigid Structure from MOTION ..o e 2419
V. Rabaud, S. Belongie

Locally Time-invariant Models of Human Activities Using Trajectories on the Grassmannian ............ccccoeorreieenesnssenenesnesnenns 2427
P. Turaga, R. Chellappa

Discriminative Subvolume Search for Efficient ACtION DELECLION ..........cccvuiiiriiieierce e 2434
J. Yuan, Z. Liu, Y. Wu

Learning Multi-modal Densities on Discriminative Temporal Interaction Manifold for Group Activity Recognition ................... 2442
R. Li, R. Chellappa, S. K. Zhou

Abnormal Events Detection Based on Spatio-Temporal CO-0CCUIEINCES ...........oueueuiiiiirierestisirisseiesee sttt sessese st sesnenes 2450

Y. Benezeth, P. M. Jodoin, V. Saligrama, C. Rosenberger

MATCHING AND ALIGNMENT

A Robust Shape Model for Multi-View Car AIIGNMENT...........ociriiieecei et e s s e sesese s nsesess 2458
Y. Li, L. Gu, T. Kanade

Linear Solution to Scale and Rotation Invariant ObJect MAtChiNg.........ccouiiuiiciiiiicce e 2466
H. Jiang, S. X. Yu

Dimension-Free Affine Shape Matching Through SUDSPaCce INVAFTANCE...........ccceiriiiiiiiiire e 2474

Z. Wang, H. Xiao

FEATURES AND MEDICAL IMAGE ANALYSIS

Automatic Fetal Face Detection From Ultrasound Volumes Via Learning 3D and 2D Information .........c..cococeeevrevrvesienennnsenens 2480
S. Feng, S. K. Zhou, S. Good, D. Comaniciu

A Nonparametric Riemannian Framework for Processing High Angular Resolution Diffusion Images (HARDI) .......cccccccveenene. 2488
A. Goh, C. Lenglet, P. M. Thompson, R. Vidal

CHoG: Compressed Histogram of Gradients - A Low Bit-Rate Feature DeSCriPtOr ..........ccooiiiieiininiecee et 2496

V. Chandrasekhar, G. Takacs, D. Chen, S. Tsai, R. Grzeszczuk, B. Girod

POSTER SESSION 6

Resolution-Invariant Image Representation and 1tS APPIICALIONS ..........oiiiiiiiciiiiii e 2504
J. Wang, S. Zhu, Y. Gong

Interval HSV: EXEracting INK ANNOTATIONS ..ottt sttt b e e b ke b et b bbbt st b b e b e b et bt ebene e e 2512
J. C. Femiani, A. Razdan

CAtAIOPLIIC PrOJECTOIS ... ..vviiieiieeteteitiii ettt ettt b et e b s bt e bbb R £ 2 bbb s 28 E b h s £ e A £ 48 b b eh £t e e bbb R e bbb b et b et et bt 2520
Y. Ding, J. Xiao, K. H. Tan, J. Yu

Capturing Multiple Illumination Conditions Using Time and Color MUItipleXing.........ccccovriiiiiiiiceese e 2528
B. De Decker, J. Kautz, T. Mertens, P. Bekaert

Removing Partial BIUF iN @ SINGIE TMAGE ...ttt bbb bbbt £ b bbbt bbb bt bbb s 2536
S. Dai, Y. Wu

Uncalibrated Synthetic Aperture for DEfOCUS CONTIOL ............ouiiiiiiiiici bbbt 2544
N. Kusumoto, S. Hiura, K. Sato

Optimal Single Image Capture for MOtion DEDIUFTING ........c.ociiiiiiicee ettt 2552
A. Agrawal, R. Raskar

Learning Signs from Subtitles: A Weakly Supervised Approach to Sign Language Recognition ...........ccccovireeieninnnsenenessnienns 2560

H. Cooper, R. Bowden

Expression-Insensitive 3D Face Recognition Using Sparse Representation
X. Li, T. Jia, H. Zhang

Automated Extraction of Signs from Continuous Sign Language Sentences Using Iterated Conditional Modes ..........c....ccoeuenee. 2575
S. Nayak, S. Sarkar, B. Loeding

How Far Can You Get with a Modern Face Recognition Test Set Using Only Simple FEeatures?..........ccoeovrireieienennsisenenesseienas 2583
N. Pinto, J. J. Dicarlo, D. D. Cox

From Structure-from-Motion Point Clouds to Fast Location RECOGNITION .........ccccviiirieieieiiiiririe e seesenes 2591
A. Irschara, C. Zach, J. M. Frahm, H. Bischof

Imbalanced RankBoost for Efficiently Ranking Large-Scale Image/Video COollECtioNS ...........ccccevrrniiiciciinescsieeesens 2599
M. Merler, R. Yan, J. R. Smith

Learning Query-dependent Prefilters for Scalable Image RErIEVAL............co i 2607
L. Torresani, M. Szummer, A. Fitzgibbon

A Robust Approach for Automatic Registration of Aerial Images with Untextured Aerial LIDAR Data..........ccccooeveeinrvrnrreenenns 2615

L. Wang, U. Neumann



A Novel Feature Descriptor Invariant to Complex Brightness ChangEeS ...........ccccvriiiiiiiiiiitesiee e 2623
F. Tang, S. H. Lim, N. L. Chang, H. Tao

Automatic Registration of LIDAR and Optical Images 0f Urban SCENES............cociiiririiiireieeens s 2631
A. Mastin, J. Kepner, J. Fisher IIl

Learning to Track With IMUITIPIE ODSEIVELS .......ccoviiiiieeiiiiisie ettt ettt ettt e s e st e s et e e e b s e s e se e e es et ene e ssesene s 2639
B. Stenger, T. Woodley, R. Cipolla

Switching Gaussian Process Dynamic Models for Simultaneous Composite Motion Tracking and Recognition............cccccevevee. 2647
J. Chen, M. Kim, Y. Wang, Q. Ji

A Distribution-Based Approach to Tracking Points in Velocity Vector FIeldsS..........ccooiiiiiiiiiinissee s 2655
L. Xu, H. Q. Dinh, E. Zhang, Z. Lin, R. S. Laramee

Motion Pattern Interpretation and Detection for Tracking Moving Vehicles in Airborne Video ..........cccovvveveieinienneccsnnnnsseenns 2663
Q. Yu, G. Medioni

Dual Distributions of Multilinear GEOMELIIC ENTITIES ............cieeiiirieieieerre ettt seetenan 2671
S. S. Brandt

A 3D Reconstruction Pipeline for Digital PreSErVALION ..ottt bbbt 2679
A. Vrubel, O. R. P. Bellon, L. Silva

Efficient Reduction of L-infinity GEOMETIY ProDIEMS .........cvcvieeiiiiiceee ettt enenn 2687
H. Li

Fast Car Detection UsiNg IMage SEIP FEALUIES ..........cciuiiiiiiiicieieeisre ettt bbbttt bbbt 2695
W. Zheng, L. Liang

Building a Database of 3D Scenes from USEr ANNOTATIONS ..........ccoiiriirieiiniiisiieee ettt bbb enenas 2703
B. C. Russell, A. Torralba

Image Categorization by Learning with Context and CONSISTENCY .......cvovvueveeiiririeisieeeiesisesese e sassssesesesssssssesesesens 2711
Z.Lu,H.H.S. Ip

Classifier Grids for Robust Adaptive ODJECT DETECTION ........c.cucuiuiiiiiriiicicieieier et bbbttt 2719
P. M. Roth, S. Sterning, H. Grabner, G. Bischof

Stacks of Convolutional Restricted Boltzmann Machines for Shift-Invariant Feature Learning ..........cccocoververinnnncieninnnseenns 2727
M. Norouzi, M. Ranjbar, G. Mori

Unsupervised Learning of Hierarchical Spatial Structures IN IMAagES ..........ceueeiriiiiirieeieriisise e sss e sessssssssesssesssssseses 2735
D. Parikh, C. L. Zitnick, T. Chen

Optimal Scanning for Faster ODJECt DELECTION .........coviiiiiiicieier bbbt bbbttt 2743
N. J. Butko, J. R. Movellan

A Streaming Framework for Seamless Building Reconstruction from Large-Scale Aerial LIDAR Data...........ccccoooveccivnnnnnenes 2751
Q. Y. Zhou, U. Neumann

ON EAQE DELECTION ON SUITACES......cueiiiiiieteieiiiiietste et e et setesese e se st esesese st esete s e e e esesesesesenses et e s eE e s e e b s e s e s e ne et e s eEene e s as et eserene s aee 2759
M. Kolomenkin, 1. Shimshoni, A. Tal

Automatic Reconstruction of Cities from RemOote SENSOT DALA ..o 2767
C. Poullis, S. You

D - Clutter: Building Object Model Library from Unsupervised Segmentation of Cluttered SCENes...........cocoveeeirirnsrcninennnnenes 2775
G. Somanath, R. Mv, D. Metaxes, C. Kambhamettu

SPAISE SUDSPACE CIUSTEIING ..vveviriiiieieieiiiiiste ettt s e et s e s ese e e st et e se et besese s e e s b e ses e s e et seEeR e ne s s e s e b e se e s s et ene e s s s ntennnen 2782
E. Elhamifar, R. Vidal

Global Active Contour-based Image Segmentation via Probability AIGNMENt............ooiiiiiiie s 2790
A. Myronenko, X. Song

Material Classification USING BRDF SHCES .........cioiiiiiiieiiiieiet ettt bbbt bbbttt ettt 2797
O. Wang, P. Gunawardane, S. Scher, J. Davis

Epitomized Priors for Multi-labeling ProDIBIMS. ..........cciiiiieeeiesise ettt et s e ne st s 2804
J. Warrell, S. J. D. Prince, A. P. Moore

Symmetric Two Dimensional Linear Discriminant ANalysis (2DLDA) ......c.ccciririririeiirisieie ettt bbb 2812
D. Luo, C. Ding, H. Huang

A Multiscale Hybrid Model Exploiting Heterogeneous Contextual Relationships for Image Segmentation ............c.c.ccccceoeennnnnee 2820
L. Zhang, Q. Ji

Let the Kernel Figure it Out; Principled Learning of Pre-processing for Kernel CIassifiers .........cccooeeivrinisseieiinsseenesesseens 2828
P. V. Gehler, S. Nowozin

Co-training with N0iSy Perceptual ODSEIVALIONS .............iciiiiiieieee ettt b bbb bbbt bbb ee s 2836
C. M. Christoudias, R. Urtasun, A. Kapoor, T. Darrell

Shared Kernel Information Embedding for DisCriminative INFErENCE ...........cciriiiiciiirece e 2844
L. Sigal, R. Memisevic, D. J. Fleet

Nonlinear Nonnegative COMPONENT ANAIYSIS......ccciviiiiiieireiiisieeerii st se e e s e e sesesasesssseseses e e e sasesese e e ssesesesesessnsesenes 2852

S. Zafeiriou, M. Petrou

Fast Normalized Cut with Linear Constraints
L. Xu, W. Li, D. Schuurmans

Randomized Structure from Motion Based on Atomic 3D Models from Camera TripletS ... 2866
M. Havlena, A. Torii, J. Knopp, T. Pajdla

Towards Geographical Referencing of Monocular SLAM Reconstruction Using 3D City Models: Application to

Real-Time Accurate Vision-Based LOCAIZATION..........cccciiiiiiieiieiiei ettt sttt e b e st e e ase e e s e e esansetesbeneanens 2874
P. Lothe, S. Bourgeois, F. Dekeyser, E. Royer, M. Dhome
Trajectory Reconstruction for Affine Structure-from-Motion by Global and Local ConStraints..........cocceeeeriririreeienenerneeenens 2882

H. Ackermann, B. Rosenhahn



Factorization for Non-Rigid and Articulated Structure Using Metric ProjeCtions ............cccccvinniiiicinni s 2890
M. Paladini, A. D. Bue, M. Stosic, M. Dodig, J. Xavier, L. Agapito

Piecewise Planar City 3D Modeling from Street View Panoramic SEQUENCES ...ttt 2898
B. Micusik, J. Kosecka

Marked Point Processes fOr CroWd COUNTING......ccouiiiuieuiiriiirieeeieseseeeesese st sesss s sese e essssesesesesessssesesesesessssasesesesessssnsesesesessesesenes 2905
W. Ge, R. T. Collins

Observe Locally, Infer Globally: A Space-Time MRF for Detecting Abnormal Activities with Incremental Updates ................... 2913
J. Kim, K. Grauman

AACTIONS TN CONTEXL ...ttt ettt ettt e bt e b b b e s £ s£ £ b e b e b 2R £ £ b b e b e b e e e 4 £ e 4 e b e R e R £ £ A £ e b b e R e R e nE e b e b e b e b e e e e b b e b e b et b e b e b e b e b et e b ebeban 2921

M. Marszalek, 1. Laptev, C. Schmid

TRACKING AND LEARNING

SURFTrac: Efficient Tracking and Continuous Object Recognition Using Local Feature DesCriptors..........ccovvvvrvveeivreririnreerenns 2929
D. N. Ta, W. C. Chen, N. Gelfand, K. Pulli

Real-Time Learning of Accurate Patch RECHTICAION ..o e 2937
S. Hinterstoisser, O. Kutter, N. Navab, P. Fua, V. Lepetit

Learning to Associate: HybridBoosted Multi-Target Tracker for Crowded SCENE...........cccourreieiiiiinieieees s 2945
Y. Li, C. Huang, R. Nevatia

Learning Sign Language by Watching TV (Using Weakly Aligned SUDTITIES)..........coeviiiiiiiiriceeisse s 2953

P. Buehler, M. Everingham, A. Zisserman

RADIOMETRY AND OPTIMIZATION TECHNIQUES

(De) Focusing on Global Light Transport for ACtiVe SCENE RECOVETY .........ccciiiiiiriiiiiirieiee sttt bbbt 2961
M. Gupta, Y. Tian, S. G. Narasimhan, L. Zhang

A Projective Framework for Radiometric IMage ANAIYSIS .........cciiiiieiiiiiei ettt 2969
P. Tan, T. Zickler

Beyond Pairwise Energies: Efficient Optimization for Higher-order MRFS ...........cccoviiiiiniireieeiesse e ssenens 2977
N. Komodakis, N. Paragios

Higher-Order Cligue Reduction in BINAry Graph CUL.............cciiiiirieeiiiiisee ettt bbbt bbbttt n e ebebas 2985

H. Ishikawa
Author Index



