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TEC-02.4: SEGMENTATION ALGORITHM OF THE VALID REGION IN FISHEYE 468
IMAGES USING EDGE AND REGION INFORMATION

Tongxin Du, Bin Fang, Mingliang Zhou, Henjun Zhao, Weizhi Xian, ChongQing University, China, Xuegang Wu, Yangtze Normal
University, China

TEC-02.5: ONE SHOT RADIAL DISTORTION CORRECTION BY DIRECT LINEAR 473
TRANSFORMATION
Kevin Huang, Sheikh Ziauddin, Mohsen Zand, Michael Greenspan, Queen s University, Canada

TEC-01: INTERPOLATION, SUPER-RESOLUTION AND MOSAICING

TEC-01.1: AHFF-NET: ADAPTIVE HIERARCHICAL FEATURE FUSION NETWORK FOR 478
IMAGE INPAINTING

Jiaqi Zhang, Sheng Tang, Institute of Computing Technology, China; Xu Zhang, Coordination Center of China, China; Yu Li, Rui
Zhang, Institute of Computing Technology, China

TEC-01.2: ADAPTIVE LATTICE-AWARE IMAGE DEMOSAICKING USING GLOBAL AND 483
LOCAL INFORMATION

Ji-Soo Kim, Keunsoo Ko, Chang-Su Kim, Korea University, Republic of Korea

TEC-01.3: DEPTH MAP INPAINTING AND SUPER-RESOLUTION WITH ARBITRARY 488
SCALE FACTORS

Anh Minh Truong, Peter Veelaert, Wilfried Philips, Ghent University - imec, Belgium

TEC-01.4: A RESIDUAL DENSE GENERATIVE ADVERSARIAL NETWORK FOR 493
PANSHARPENING WITH GEOMETRICAL CONSTRAINTS
Anais GASTINEAU, Jean-Francois AUJOL, Yannick BERTHOUMIEU, Christian GERMAIN, Université de Bordeaux, France
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TEC-01.5: SUPER-RESOLVING COMMERCIAL SATELLITE IMAGERY USING 498
REALISTIC TRAINING DATA
Xiang Zhu, Hossein Talebi, Xinwei Shi, Feng Yang, Peyman Milanfar, Google Inc., United States

TEC-01.6: SLICE-BASED SUPER-RESOLUTION USING LIGHT-WEIGHT NETWORK 503
WITH RELATION LOSS

Ji Yun Park, Dong Yoon Choi, Byung Cheol Song, Inha University, Republic of Korea

TEC-01.7: SINGLE IMAGE SUPER-RESOLUTION VIA A PROGRESSIVE MIXTURE 508
MODEL

Run Su, Baojiang Zhong, Jiahuan Ji, Soochow University, China, Kai-Kuang Ma, Nanyang Technological University, Singapore
TEC-01.8: ANEW SIMPLE DIRECT COMPUTATION OF CUBIC CONVOLUTION 513
SPLINE INTERPOLATION

Shao-Hua Hong, Lin Wang, Xiamen University, China,; Trieu-Kien Truong, I-Shou University, Taiwan

TEC-01.9: FAKD: FEATURE-AFFINITY BASED KNOWLEDGE DISTILLATION FOR 518
EFFICIENT IMAGE SUPER-RESOLUTION

Zibin He, Tao Dai, Tsinghua University, China; Jian Lu, Shenzhen University, China; Yong Jiang, Shu-Tao Xia, Tsinghua
University, China

TEC-01.10: HRNET: HAMILTONIAN RESCALING NETWORK FOR IMAGE 523
DOWNSCALING
Yuzhao Chen, Xi Xiao, Tao Dai, Shu-Tao Xia, Tsinghua University, China

TEC-01.11: SD-FB-GAN: SALIENCY-DRIVEN FEEDBACK GAN FOR REMOTE 528
SENSING IMAGE SUPER-RESOLUTION RECONSTRUCTION
Jie Ma, Hanlin Wu, Jue Zhang, Libao Zhang, Beijing Normal University, China

TEC-01.12: SR2: SUPER-RESOLUTION WITH STRUCTURE-AWARE 533
RECONSTRUCTION

Franziska Schirrmacher, Benedikt Lorch, Bernhard Stimpel, Friedrich-Alexander University Evlangen-Niirnberg, Germany,
Thomas Kohler, e.solutions GmbH, Germany; Christian Riess, Friedrich-Alexander University Erlangen-Niirnberg, Germany

TEC-01.13: SINGLE IMAGE SUPER-RESOLUTION USING DEPTH MAP AS 538
CONSTRAINT
Haitao Shi, Jian Yao, Zheyuan Xu, Wuhan University, China

TEC-01.14: A LIGHTWEIGHT NETWORK MODEL FOR VIDEO FRAME 543
INTERPOLATION USING SPATIAL PYRAMIDS
Jiankai Zhuang, Zengchang Qin, Jialu Chen, Tao Wan, Beihang University, China

TEC-01.15: DOES SUPER-RESOLUTION IMPROVE OCR PERFORMANCE IN THE 548
REAL WORLD? A CASE STUDY ON IMAGES OF RECEIPTS
Vivien Robert, Artefact, France; Hugues Talbot, Université Paris-Saclay, CentraleSupelec, Inria, France

TEC-01.16: A BAYESIAN VIEW OF FRAME INTERPOLATION AND A COMPARISON 553
WITH EXISTING MOTION PICTURE EFFECTS TOOLS

Anil Kokaram, Davinder Singh, Trinity College Dublin, Ireland; Damien Kelly, Google, United States; Simon Robinson, The
Foundry, United Kingdom

TEC-01.17: FRAME RATE UP-CONVERSION USING BI-DIRECTIONAL OPTICAL 558
FLOWS WITH DUAL REGULARIZATION
Rahul Vanam, Yuriy Reznik, Brightcove, Inc., United States

TEC-01.18: MOSAICING OF DYNAMIC MESENTERY VIDEO WITH GRADIENT 563
BLENDING

Rumana Aktar, Virginia Huxley, Hadi Alidkbarpour, Filiz Bunyak, Kannappan Palaniappan, University of Missouri-Columbia,
United States
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TEC-01.19: WHERE IS THE FAKE? PATCH-WISE SUPERVISED GANS FOR TEXTURE 568
INPAINTING
Ahmed Ben Saad, ENS Paris-Saclay, France, Youssef Tamaazousti, Josselin Kherroubi, Alexis He, Schlumberger, France

TEC-01.20: LIGHTWEIGHT IMAGE SUPER-RESOLUTION RECONSTRUCTION 573
WITH HIERARCHICAL FEATURE-DRIVEN NETWORK
Wen Li, Sumei Li, Anqi Liu, Tianjin University, China

TEC-01.21: LADDER PYRAMID NETWORKS FOR SINGLE IMAGE 578
SUPER-RESOLUTION
Zitao Mo, Xiangyu He, Gang Li, Jian Cheng, Institute of Automation, Chinese Academy of Sciences, China

TEC-03: MACHINE LEARNING FOR IMAGE AND VIDEO PROCESSING I

TEC-03.1: PRIMARY QUALITY FACTOR ESTIMATION OF RESIZED DOUBLE 583
COMPRESSED JPEG IMAGES
Yakun Niu, Xiaolong Li, Yao Zhao, Rongrong Ni, Beijing Jiaotong University, China

TEC-03.2: ENSEMBLE LEARNING USING BAGGING AND INCEPTION-V3 FOR 588
ANOMALY DETECTION IN SURVEILLANCE VIDEOS

Yumna Zahid, Muhammad Atif Tahir, Muhammad Nouman Durrani, National University of Computer and Emerging Sciences,
Pakistan

TEC-03.3: TYPE I ATTACK FOR GENERATIVE MODELS 593
Chengjin Sun, Sizhe Chen, Shanghai Jiao Tong University, China; Jia Cai, HuaWei Technologies Co.,Ltd, China; Xiaolin Huang,
Shanghai Jiao Tong University, China

TEC-03.4: MDT: UNSUPERVISED MULTI-DOMAIN IMAGE-TO-IMAGE TRANSLATOR 598
BASED ON GENERATIVE ADVERSARIAL NETWORKS
Ye Lin, Keren Fu, Shenggui Ling, Peng Cheng, Sichuan University, China, China

TEC-03.5: DYNAMIC OBJECT-AWARE MONOCULAR VISUAL ODOMETRY WITH 603
LOCAL AND GLOBAL INFORMATION AGGREGATION
Yiming Wan, Wei Gao, Sheng Han, Yihong Wu, NLPR, Institute of Automation, Chinese Academy of Sciences, China

TEC-03.6: ST-LSTM: SPATIO-TEMPORAL GRAPH BASED LONG SHORT-TERM 608
MEMORY NETWORK FOR VEHICLE TRAJECTORY PREDICTION

Guangxi Chen, Ling Hu, Guilin University of Electronic Technology, China, Qieshi Zhang, Ziliang Ren, Xiangyang Gao, Jun
Cheng, Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, China

TEC-03.7: CHANNEL-GROUPING BASED PATCH SWAP FOR ARBITRARY STYLE 613
TRANSFER

Yan Zhu, Yi Niu, Fu Li, Xidian University, China;, Chunbo Zou, Xi’an institute of optics and precision mechanics of CAS, China;
Guangming Shi, Xidian University, China

TEC-03.8: HUMAN DETECTION IN DENSE SCENE OF CLASSROOMS 618
Jisheng Ding, Linfeng Xu, Jiangtao Guo, Shengxuan Dai, University of Electronic Science and Technology of China, China
TEC-03.9: SELECTIVE COMPLEMENTARY FEATURES FOR MULTI-PERSON POSE 623
ESTIMATION

Buwei Li, Kai Liu, Yi Ji, Jianyu Yang, Chunping Liu, Soochow University, China

TEC-03.10: EFFICIENT HEVC-TO-VVC TRANSCODER BASED ON A BAYESIAN 628
CLASSIFIER FOR THE FIRST QUADTREE DEPTH LEVEL

David Garcia Lucas, University of Castilla-La Mancha, Spain; Gabriel Cebrian Mdrquez, University of Oviedo, Spain; Antonio
Jesiis Diaz Honrubia, Universidad Politécnica de Madrid, Spain; Thanuja Mallikarachchi, Cardiff Metropolitan University,
United Kingdom; Pedro Cuenca, University of Castilla-La Mancha, Spain
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TEC-03.11: LEARNING LIGHT FIELD SYNTHESIS WITH MULTI-PLANE IMAGES: 633
SCENE ENCODING AS A RECURRENT SEGMENTATION TASK
Tomdas Volker, Guillaume Boisson, Bertrand Chupeau, InterDigital, France

TEC-03.12: INFOPRINT: INFORMATION THEORETIC DIGITAL IMAGE FORENSICS 638
Aurobrata Ghosh, Zheng Zhong, Verisk Analytics, Germany; Steve Cruz, University of Colorado, United States; Subbu
Veeravasarapu, Maneesh Singh, Verisk Analytics, Germany, Terrance E Boult, University of Colorado, United States

TEC-03.13: DEEP LEARNING AND INTERACTIVITY FOR VIDEO ROTOSCOPING 643
Shivam Saboo, Indian Institute of Information Technology, India; Frederic Lefebvre, Vincent Demoulin, InterDigital, France

TEC-03.14: SUBSTITUTE MODEL GENERATION FOR BLACK-BOX ADVERSARIAL 648
ATTACK BASED ON KNOWLEDGE DISTILLATION

Ueiyu Cui, Xiaorui Li, Jiawei Huang, Wenyi Wang, Shuai Wang, Jianwen Chen, University of Electronic Science and Technology
of China, China

TEC-03.15: EQ-LPR: EFFICIENT QUALITY-AWARE LICENSE PLATE RECOGNITION 653
Cong Zhang, Qi Wang, Xuelong Li, Northwestern Polytechnical University, China

TEC-03.16: PERCEPTION ENHANCED FRAME FOR VISUAL OBJECT TRACKING 658
Binpeng Song, Jianfeng Liu, Jian Ye, Institute of Computing Technology, Chinese Academy of Sciences, China

TEC-03.17: LOWNET: PRIVACY PRESERVED ULTRA-LOW RESOLUTION POSTURE 663
IMAGE CLASSIFICATION

Munkhjargal Gochoo, United Arab Emirates University, United Arab Emirates; Tan-Hsu Tan, National Taipei University of
Technology, Taiwan; Fady Alnajjar, United Arab Emirates University, United Arab Emirates; Jun-Wei Hsieh, Ping-Yang Chen,
National Chiao Tung University, Taiwan

TEC-03.18: CAM-NET: COMPRESSED ATTENTIVE MULTI-GRANULARITY NETWORK 668
FOR DYNAMIC SCENE CLASSIFICATION

Yue Li, Wenrui Ding, Beihang University, China; Yanjun Zhu, University at Buffalo, United States, Yuanjun Huang, Baochang
Zhang, Beihang University, United States,; Yalong Jiang, The Hong Kong Polytechnic University, Hong Kong SAR of China

TEC-04: MACHINE LEARNING FOR IMAGE AND VIDEO PROCESSING II

TEC-04.1: EXAGGERATED LEARNING FOR CLEAN-AND-SHARP IMAGE RESTORATION 673
Chang Liu, Qifan Gao, Shanghai Jiao Tong University, China; Xiaolin Wu, McMaster University, Canada

TEC-04.2: TRADITIONAL METHOD INSPIRED DEEP NEURAL NETWORK FOR EDGE 678
DETECTION

Jan Kristanto Wibisono, Hsueh-Ming Hang, National Chiao Tung University, Taiwan

TEC-04.3: MULTI-STEP QUANTIZATION OF A MULTI-SCALE NETWORK FOR 683
CROWD COUNTING

Kyujin Shim, Junyoung Byun, Changick Kim, Korea Advanced Institute of Science and Technology (KAIST), Republic of Korea
TEC-04.4: BOOSTING IMAGE-BASED LOCALIZATION VIA RANDOMLY GEOMETRIC 688
DATA AUGMENTATION

Yiming Wan, Wei Gao, Sheng Han, Yihong Wu, NLPR, Institute of Automation, Chinese Academy of Sciences, China

TEC-04.5: ANOVEL CENTROID UPDATE APPROACH FOR CLUSTERING-BASED 693
SUPERPIXEL METHODS AND SUPERPIXEL-BASED EDGE DETECTION

Houwang Zhang, China University of Geosciences, China; Chong Wu, City University of Hong Kong, China, Le Zhang, Tongji
University, China; Hanying Zheng, China University of Geosciences, China

TEC-04.6: LOSS RESCALING BY UNCERTAINTY INFERENCE FOR SINGLE-STAGE 698
OBJECT DETECTION
Yan Li, Xiaoyi Chen, Li Quan, Ni Zhang, NEC Laboratories, China, China
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TEC-04.7: GAPNET: GENERIC-ATTRIBUTE-POSE NETWORK FOR FINE-GRAINED 703
VISUAL CATEGORIZATION USING MULTI-ATTRIBUTE ATTENTION MODULE

Minjeong Ju, Hobin Ryu, Korea Advanced Institute of Science and Technology (KAIST), Republic of Korea, Sangkeun Moon,
Korea Electric Power Corporation (KEPCO), Republic of Korea; Chang D. Yoo, Korea Advanced Institute of Science and
Technology (KAIST), Republic of Korea

TEC-04.8: DESHUFFLEGAN: A SELF-SUPERVISED GAN TO IMPROVE STRUCTURE 708
LEARNING
Gulcin Baykal, Gozde Unal, Istanbul Technical University, Turkey

TEC-04.9: SUBSET SAMPLING FOR PROGRESSIVE NEURAL NETWORK LEARNING 713
Dat Thanh Tran, Moncef Gabbouj, Tampere University, Finland; Alexandros losifidis, Aarhus University, Denmark

TEC-04.10: EFFICIENT DETECTION OF PIXEL-LEVEL ADVERSARIAL ATTACKS 718
Syed Afaq Ali Shah, Murdoch University, Australia; Moise Bougre, ENSEA, France; Naveed Akhtar, Mohammed Bennamoun, The
University of Western Australia, Australia; Liang Zhang, Xidian University, China

TEC-04.11: HIERARCHICAL MODEL FOR LONG-LENGTH VIDEO SUMMARIZATION 723
WITH ADVERSARIALLY ENHANCED AUDIO/VISUAL FEATURES
Hansol Lee, Gyemin Lee, Seoul National University of Science and Technology, Republic of Korea

TEC-04.12: ROBUST ADVERSARIAL LEARNING FOR SEMI-SUPERVISED SEMANTIC 728
SEGMENTATION
Jia Zhang, Zhixin Li, Canlong Zhang, Guangxi Normal University, China, Huifang Ma, Northwest Normal University, China

TEC-04.13: INPUT DROPOUT FOR SPATIALLY ALIGNED MODALITIES 733
Sébastien de Blois, Mathieu Garon, Christian Gagné, Jean-Frangois Lalonde, Université Laval, Canada

TEC-04.14: SELF-SUPERVISED LEARNING OF DEPTH AND POSE USING CYCLE 738
GENERATIVE ADVERSARIAL NETWORK
Yunhe Tong, Anjie Wang, Songchao Tan, Shanshe Wang, Siwei Ma, Wen Gao, Peking University, China

TEC-04.15: WEAKLY-SUPERVISED DEFECT SEGMENTATION WITHIN VISUAL 743
INSPECTION IMAGES OF LIQUID CRYSTAL DISPLAYS IN ARRAY PROCESS
FAN LI, GUOQIANG HU, SHENGNAN ZHU, IBM, China

TEC-04.16: ATTENTION SELECTIVE NETWORK FOR FACE SYNTHESIS AND 748
POSE-INVARIANT FACE RECOGNITION

Jiashu Liao, The University of Warwick, United Kingdom,; Alex Kot, Nanyang Technological University, Singapore; Tanaya Guha,
Victor Sanchez, The University of Warwick, United Kingdom

TEC-04.17: CONTINUAL LEARNING OF PREDICTIVE MODELS IN VIDEO 753
SEQUENCES VIA VARIATIONAL AUTOENCODERS
Damian Campo, Giulia Slavic, Mohamad Baydoun, Lucio Marcenaro, Carlo Regazzoni, University of Genova, Italy

TEC-04.18: CHANNEL--SPATIAL FUSION AWARE NET FOR ACCURATE AND FAST 758
OBJECT DETECTION

Linhuang Wu, Xiujun Yang, Zhenjia Fan, Fuzhou University, China; ChunJun Wang, the university of Chicago, American Samoa,
Zhifeng Chen, Fuzhou University, China

TEC-04.19: UNPRIORTIZED AUTOENCODER FOR IMAGE GENERATION 763
Jaeyoung Yoo, Hojun Lee, Nojun Kwak, Seoul National University, Republic of Korea

TEC-04.20: FEATURE ENHANCEMENT AND FUSION FOR IMAGE-BASED PARTICLE 768
MATTER ESTIMATION WITH F-MSE LOSS

Xiaoyu Wang, Lei Zhang, Qirong Bo, Jun Feng, Jingzhao Hu, Yuxin Kang, Northwest University, China; Jing Zhang, Lamar
University, United States

TEC-04.21: DEEP MULTIMODAL SPARSE REPRESENTATION-BASED CLASSIFICATION 773
Mahdi Abavisani, Rutgers University, United States, Vishal M. Patel, Johns Hopkins University, United States
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TEC-05: MACHINE LEARNING FOR IMAGE AND VIDEO PROCESSING III

TEC-05.1: A SIAMESE NETWORK UTILIZING IMAGE STRUCTURAL DIFFERENCES 778
FOR CROSS-CATEGORY DEFECT DETECTION

Chenhui Luan, Ruyao Cui, Lei Sun, Beijing Institute of Technology, China; Zhiping Lin, Nanyang Technological University,
Singapore

TEC-05.2: CHROMA INTRA PREDICTION WITH ATTENTION-BASED CNN 783
ARCHITECTURES

Marc Gorriz Blanch, Saverio Blasi, British Broadcasting Corporation, United Kingdom,; Alan Smeaton, Noel E. O ’Connor,
Dublin City University, Ireland; Marta Mrak, British Broadcasting Corporation, United Kingdom

TEC-05.3: ART2CONTOUR: SALIENT CONTOUR DETECTION IN ARTWORKS USING 788
GENERATIVE ADVERSARIAL NETWORKS
Aline Sindel, Andreas Maier, Vincent Christlein, Friedrich-Alexander-Universitdt Erlangen-Niirnberg (FAU), Germany

TEC-05.4: PREDICTIVE CODING NETWORKS MEET ACTION RECOGNITION 793
Xia Huang, Hossein Mousavi, SUTD university, Singapore; Gemma Roig, Goethe University of Frankfurt am Main, Frankfurt am
Main, Germany, Germany

TEC-05.5: INTERPRETING CNN FOR LOW COMPLEXITY LEARNED SUB-PIXEL 798
MOTION COMPENSATION IN VIDEO CODING

Luka Murn, Saverio Blasi, British Broadcasting Company, United Kingdom; Alan F. Smeaton, Noel E. O ’Connor, Dublin City
University, Ireland; Marta Mrak, British Broadcasting Company, United Kingdom

TEC-05.6: BOUNDARY OF DISTRIBUTION SUPPORT GENERATOR (BDSG): SAMPLE 803
GENERATION ON THE BOUNDARY
Nikolaos Dionelis, Mehrdad Yaghoobi, Sotirios Tsaftaris, The University of Edinburgh, Edinburgh, UK, United Kingdom

TEC-05.7: TRIPLET DISTILLATION FOR DEEP FACE RECOGNITION 808
Yushu Feng, Huan Wang, Haoji Hu, Lu Yu, Zhejiang University, China; Wei Wang, Shiyan Wang, Chongqing University of Posts
and Telecommunications, China

TEC-05.8: SINGLE ARCHITECTURE AND MULTIPLE TASK DEEP NEURAL 813
NETWORK FOR ALTERED FINGERPRINT ANALYSIS
Oliver Giudice, Mattia Litrico, Sebastiano Battiato, University of Catania, Italy

TEC-05.9: CORNET: COMPOSITE-REGULARIZED NEURAL NETWORK FOR 818
CONVOLUTIONAL SPARSE CODING
Dhruv Jawali, Praveen Kumar Pokala, Chandra Sekhar Seelamantula, Indian Institute of Science, Bangalore, India

TEC-05.10: FAKE VIDEO DETECTION WITH CERTAINTY-BASED ATTENTION 823
NETWORK

Dae Hwi Choi, Hong Joo Lee, Sangmin Lee, Jung Uk Kim, Yong Man Ro, Korea Advanced Institute of Science and Technology
(KAIST), Republic of Korea

TEC-05.11: SEGMENTING UNSEEN INDUSTRIAL COMPONENTS IN A HEAVY 828
CLUTTER USING RGB-D FUSION AND SYNTHETIC DATA

Seunghyeok Back, Jongwon Kim, Raeyoung Kang, Seungjun Choi, Kyoobin Lee, Gwangju Institute of Science and Techonology
(GIST), Republic of Korea

TEC-05.12: DATA AUGMENTATION USING ARTIFICIAL IMMUNE SYSTEMS FOR 833
NOISE-ROBUST CNN MODELS
Mark Ofori-Oduro, Maria Amer, Concordia University, Canada

TEC-05.13: CONVOLUTIONAL ATTENTION MODEL FOR RESTAURANT 838
RECOMMENDATION WITH MULTI-VIEW VISUAL FEATURES
Haihua Luo, Xiaoyan Zhang, Shenzhen University, China; Guibing Guo, Northeastern University, China
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TEC-05.14: ROBUST STRUCTURED DICTIONARY LEARNING FOR BLOCK SPARSE 843
REPRESENTATIONS USING ALPHA-DIVERGENCE
Abd-Krim Seghouane, The University of Melbourne, Australia

TEC-05.15: BIOLOGICALLY INSPIRED HEXAGONAL DEEP LEARNING FOR 848
HEXAGONAL IMAGE GENERATION
Tobias Schlosser, Frederik Beuth, Danny Kowerko, Chemnitz University of Technology, Germany

TEC-05.16: MASKPAN: MASK PRIOR GUIDED NETWORK FOR PANSHARPENING 853
Xue Rui, Yang Cao, Yu Kang, Weiguo Song, Rui Ba, University of Science and Technology of China, China

TEC-05.17: JITTER-ROBUST VIDEO RETARGETING WITH KALMAN FILTER AND 858
ATTENTION SALIENCY FUSION NETWORK
Hyunwoo Nam, Dubok Park, Kangwon Jeon, Samsung Electronics, Republic of Korea

TEC-05.18: LEGENDRE BASED ADAPTIVE IMAGE SEGMENTATION COMBINING THE 863
GRADIENT INFORMATION

Jiajie Zhu, Bin Fang, Mingliang Zhou, Chongqing University, China; Hengjun Zhao, Chongqing University of Arts and Sciences,
China; Futing Luo, Chongging University, China

TEC-05.19: JOINT IMAGE SUPER-RESOLUTION VIA RECURRENT 868
CONVOLUTIONAL NEURAL NETWORKS WITH COUPLED SPARSE PRIORS
Iman Marivani, Evaggelia Tsiligianni, Bruno Cornelis, Nikos Deligiannis, Vrije Universiteit Brussel-imec, Belgium

TEC-08: RESTORATION AND ENHANCEMENT 1

TEC-08.1: BLIND IMAGE DEBLURRING WITH JOINT EXTREME CHANNELS AND 873
LO-REGULARIZED INTENSITY AND GRADIENT PRIORS

Kai Zhou, Peixian Zhuang, Jiaying Xiong, Jin Zhao, Muyao Du, Nanjing University of Information Science and Technology,
China

TEC-08.2: A SIMPLE YET EFFECTIVE PIPELINE FOR RADIAL DISTORTION 878
CORRECTION
He Zhao, Yongjie Shi, Xin Tong, Xianghua Ying, Hongbin Zha, Peking University, China

TEC-08.3: WAVELET CHANNEL ATTENTION MODULE WITH A FUSION NETWORK 883
FOR SINGLE IMAGE DERAINING

Hao-Hsiang Yang, National Taiwan University, Taiwan; Chao-Han Huck Yang, Georgia Institute of Technology, Atlanta, GA,
USA, Taiwan; Yu-Chiang Frank Wang, National Taiwan University, Taiwan

TEC-08.4: HIGH RESOLUTION DEMOIRE NETWORK 888
Shanghui Yang, Yajing Lei, Shuangyu Xiong, Wei Wang, East China Normal University, China

TEC-08.5: AN EFFICIENT UNDERWATER IMAGE ENHANCEMENT MODEL WITH 893
EXTENSIVE BEER-LAMBERT LAW
Jiaying Xiong, Peixian Zhuang, Yanan Zhang, Nanjing University of Information Science and Technology, China

TEC-08.6: FROM PLANETSCOPE TO WORLDVIEW: MICRO-SATELLITE IMAGE 898
SUPER-RESOLUTION WITH OPTIMAL TRANSPORT DISTANCE
Changyeop Shin, Sungho Kim, Youngjung Kim, Agency for Defense Development, Republic of Korea

TEC-08.7: LEARNING DISCRIMINATIVE REPRESENTATION FOR FACIAL 9203
EXPRESSION RECOGNITION FROM UNCERTAINTIES
Xingyu Fan, Zhongying Deng, Kai Wang, Xiaojiang Peng, Yu Qiao, Shenzhen Institutes of Advanced Techology, China

TEC-08.8: PAN-SHARPENING WITH COLOR-AWARE PERCEPTUAL LOSS AND 908
GUIDED RE-COLORIZATION
Juan Luis Gonzalez Bello, Soomin Seo, Munchur! Kim, KAIST, Republic of Korea
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TEC-08.9: DEFORMABLE SPATIAL PROPAGATION NETWORKS FOR DEPTH 913
COMPLETION
Zheyuan Xu, Jian Yao, Wuhan University, China

TEC-08.10: DEEP MORPHOLOGICAL FILTER NETWORKS FOR GAUSSIAN 918
DENOISING

Hikaru Fujisaki, Makoto Nakashizuka, Chiba Institute of Technology, Japan

TEC-08.11: FEATURE AGGREGATION ATTENTION NETWORK FOR SINGLE IMAGE 923
DEHAZING

Lan Yan, Institute of Automation, Chinese Academy of Sciences, China; Wenbo Zheng, Xi’an Jiaotong University, China, Chao
Gou, Sun Yat-sen University, China,; Fei-Yue Wang, Institute of Automation, Chinese Academy of Sciences, China

TEC-08.12: MOTION BLUR PRIOR 928
Filip Sroubek, Jan Kotera, The Czech Academy of Sciences, Institute of Information Theory and Automation, Czech Republic
TEC-08.13: MULTI-SCALE FEATURES JOINT RAIN REMOVAL FOR SINGLE IMAGE 933
Xinwei Xue, Zhenhua Hao, Ying Ding, Qi Jia, Risheng Liu, Dalian University of Technology, China

TEC-08.14: BLOCK DISTRIBUTED 3MG ALGORITHM AND ITS APPLICATION TO 3D 938
IMAGE RESTORATION

Mathieu Chalvidal, Emilie Chouzenoux, Université Paris-Saclay, France

TEC-08.15: KERNEL REGULARIZATION FOR IMAGE RESTORATION 943
Unni V' S, Kunal Chaudhury, Indian Institute of Science, India

TEC-08.16: FEW-CLASS LEARNING FOR IMAGE-CLASSIFICATION-AWARE DENOISING 948
Kei Mamiya, Takamichi Miyata, Chiba Institute of Technology, Japan

TEC-08.17: SUPER-RESOLUTION BY IMAGE ENHANCEMENT USING TEXTURE 953
TRANSFER

Jose Jaena Mari Ople, Daniel Tan, National Taiwan University of Science and Technology, Taiwan; Arnulfo Azcarraga, De La
Salle University, Philippines; Chao-Lung Yang, Kai-Lung Hua, National Taiwan University of Science and Technology, Taiwan

TEC-09: RESTORATION AND ENHANCEMENT 11

TEC-09.1: HISTOGRAM SPECIFICATION-BASED IMAGE ENHANCEMENT FOR 958
BACKLIT IMAGE

Yoshiaki Ueda, Fukuoka University, Japan, Daiki Moriyama, Yamaguchi University, Japan, Takanori Koga, Kindai University,
Japan; Noriaki Suetake, Yamaguchi University, Japan

TEC-09.2: UNSUPERVISED CONDITIONAL DISENTANGLE NETWORK FOR IMAGE 963
DEHAZING

Yizhou Jin, Hangzhou Innovation Institute, China; Guangshuai Gao, Qingjie Liu, Yunhong Wang, Beihang University, China
TEC-09.3: ROBUST INTENSITY IMAGE RECONSTRUCITON BASED ON EVENT 968
CAMERAS

Meng Jiang, Zhou Liu, Bishan Wang, Lei Yu, Wen Yang, Wuhan University, China

TEC-09.4: MULTI-IMAGE BLIND DEBLURRING USING A SMOOTHED NUV PRIOR 973
AND ITERATIVELY REWEIGHTED COORDINATE DESCENT
Boxiao Ma, Jelena Trisovic, Hans-Andrea Loeliger, ETH Zurich, Switzerland

TEC-09.5: PROBABILISTIC COLOR CONSTANCY 978
Firas Laakom, Jenni Raitoharju, Tampere University, Finland; Alexandros losifidis, Aarhus University, Denmark; Uygar Tuna,
Jarno Nikkanen$, Xiaomi, Finland; Moncef Gabbouj, Tampere University, Finland
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TEC-09.6: THE POWER OF TRIPLY COMPLEMENTARY PRIORS FOR IMAGE 983
COMPRESSIVE SENSING

Zhiyuan Zha, Nanyang Technological University, Singapore,; Xin Yuan, Nokia Bell Labs, United States; Joey Tianyi Zhou,
A*STAR, Singapore; Jiantao Zhou, University of Macau, China, Bihan Wen, Nanyang Technological University, Singapore; Ce
Zhu, University of Electronic Science and Technology of China, China

TEC-09.7: JOINT CONTENT-ADAPTIVE DICTIONARY LEARNING AND SPARSE 988
SELECTIVE EXTRAPOLATION FOR CROSS-SPECTRAL IMAGE RECONSTRUCTION
Nils Genser, Jiirgen Seiler, André Kaup, Friedrich-Alexander-Universitcit Erlangen-Niirnberg, Germany

TEC-09.8: DEEP PHOTO CROPPER AND ENHANCER 993
Aaron Ott, North Carolina State University, United States;, Amir Mazaheri, Niels Lobo, Mubarak Shah, University of Central
Florida, United States

TEC-09.9: EDGE-GUIDED IMAGE DOWNSCALING WITH ADAPTIVE FILTERING 998
Dubok Park, Samsung Electronics, Republic of Korea

TEC-09.10: X-NET FOR SINGLE IMAGE RAINDROP REMOVAL 1003
Jiamin Lin, Jinhui Tang, Longquan Dai, Nanjing University of Science and Technology, China

TEC-09.11: INTERACTIVE SEPARATION NETWORK FOR IMAGE INPAINTING 1008
Siyuan Li, Lu Lu, Zhigiang Zhang, Xin Cheng, Kepeng Xu, Wenxin Yu, Southwest University of Science and Technology, China;
Gang He, Xidian University, China; Jinjia Zhou, Hosei University, Japan; Zhuo Yang, Guangdong University of Technology,
Japan

TEC-09.12: UNDERWATER IMAGE DEHAZING USING THE COLOR SPACE 1013
DIMENSIONALITY REDUCTION PRIOR
Yongbin Liu, Shenghui Rong, Xueting Cao, Tengyue Li, Bo He, Ocean University of China, China

TEC-09.13: EXTENDING COMPRESSIVE BILATERAL FILTERING FOR ARBITRARY 1018
RANGE KERNEL

Yuto Sumiya, Norishige Fukushima, Nagoya Institute of Technology, Japan, Kenjiro Sugimoto, Sei-ichiro Kamata, Waseda
University, Japan

TEC-09.14: SINGLE IMAGE DEHAZING VIA ARTIFICIAL MULTIPLE SHOTS AND 1023
MULTIDIMENSIONAL CONTEXT

Haoran Wei, Qingbo Wu, Hui Li, King Ngi Ngan, Hongliang Li, Fanman Meng, University of Electronic Science and Technology
of China, China

TEC-09.15: ENHANCED IMAGE RESTORATION VIA SUPERVISED TARGET FEATURE 1028
TRANSFER

Yuzhao Chen, Tao Dai, Xi Xiao, Tsinghua University, China; Jian Lu, Shenzhen University, China, Shu-Tao Xia, Tsinghua
University, China

TEC-10: RESTORATION AND ENHANCEMENT 111

TEC-10.1: AMODEL LEARNING APPROACH FOR LOW LIGHT IMAGE RESTORATION 1033
Sameer Malik, Rajiv Soundararajan, Indian Institute of Science, India

TEC-10.2: IMAGE TILING FOR CLUSTERING TO IMPROVE STABILITY OF 1038
CONSTANT-TIME COLOR BILATERAL FILTERING

Takahisa Miyamura, Norishige Fukushima, Waqas Muhammad, Nagoya Institute of Technology, Japan; Kenjiro Sugimoto, Sei-
ichiro Kamata, Waseda University, Japan

TEC-10.3: PROJECTED IMPROVED FISTA AND APPLICATION TO IMAGE 1043
DEBLURRING
Praveen Kumar Pokala, Chandra Sekhar Seelamantula, Indian Institute of Science, India

XXX



TEC-10.4: OPTIMIZED COLOR CONTRAST ENHANCEMENT FOR DICHROMATS 1048
USING LOCAL AND GLOBAL CONTRAST

Soo-Kyeong Kang, Korea University, Republic of Korea, Chul Lee, Dongguk University, Republic of Korea, Chang-Su Kim,
Korea University, Republic of Korea

TEC-10.5: ABC-NET: AVOIDING BLOCKING EFFECT & COLOR SHIFT NETWORK 1053
FOR SINGLE IMAGE DEHAZING VIA RESTRAINING TRANSMISSION BIAS
Cong Wang, Zehan Chen, Yuexian Zou, Peking University, China

TEC-10.6: UPRIGHT ADJUSTMENT WITH GRAPH CONVOLUTIONAL NETWORKS 1058
Raehyuk Jung, Korea Advanced Institute of Science and Technology, Republic of Korea; Sungmin Cho, Junseok Kwon, Chung-
Ang University, Republic of Korea

TEC-10.7: HYPERSPECTRAL UNMIXING VIA PLUG-AND-PLAY PRIORS 1063
Xiuheng Wang, Min Zhao, Jie Chen, Northwestern Polytechnical University, China

TEC-10.8: IMAGE DEHAZING WITH CONTEXTUALIZED ATTENTIVE U-NET 1068
Yean-Wei Lee, Lai-Kuan Wong, John See, Multimedia University, Malaysia

TEC-10.9: UNPAIRED IMAGE DENOISING 1073
Priyatham Kattakinda, A. N. Rajagopalan, IIT Madras, India

TEC-10.10: TENSOR-BASED LIGHT FIELD DENOISING BY EXPLOITING 1078
NON-LOCAL SIMILARITIES ACROSS MULTIPLE RESOLUTIONS
Chen Wang, Na Qi, Qing Zhu, Beijing University of Technology, China

TEC-10.11: CAST-GAN: LEARNING TO REMOVE COLOUR CAST FROM 1083
UNDERWATER IMAGES
Chau Yi Li, Andrea Cavallaro, Queen Mary University of London, United Kingdom

TEC-10.12: IMAGE INPAINTING USING PARALLEL NETWORK 1088
Ye Deng, Jinjun Wang, Xi’an Jiaotong University, China

TEC-10.13: PAN-SHARPENING BASED ON JOINT SALIENCY DETECTION FOR 1093
MULTIPLE REMOTE SENSING IMAGES
Libao Zhang, Wanning Zhu, Yang Sun, Beijing Normal University, China

COM-02: LOSSLESS AND CHANNEL CODING OF IMAGES & VIDEO

COM-02.1: ROBUST H.264 VIDEO DECODING USING CRC-BASED SINGLE ERROR 1098
CORRECTION AND NON-DESYNCHRONIZING BITS VALIDATION

Vivien Boussard, Firouzeh Golaghazadeh, Stéphane Coulombe, Ecole de Technologie Supérieure, Canada; Frangois-Xavier
Coudoux, Patrick Corlay, Université Polytechnique Hauts-de-France, France

COM-02.2: LOSSLESS VIDEO CODING BASED ON PROBABILITY MODEL 1103
OPTIMIZATION UTILIZING EXAMPLE SEARCH AND ADAPTIVE PREDICTION

Kyohei Unno, KDDI Research, Inc. & Tokyo University of Science, Japan, Koji Nemoto, Yusuke Kameda, Ichiro Matsuda,
Susumu Itoh, Tokyo University of Science, Japan; Sei Naito, KDDI Research, Inc., Japan

COM-02.3: MODIFIED DECODING METRIC OF DISTRIBUTED ARITHMETIC 1108
CODING

Yanchao Yang, Mingwei Qi, Junwei Zhou, Wuhan University of Technology, China; Lee-Ming Cheng, City University of Hong
Kong, Hong Kong SAR of China

COM-02.4: CHANNEL-WISE PROGRESSIVE LEARNING FOR LOSSLESS IMAGE 1113
COMPRESSION

Hochang Rhee, Yeong Il Jang, Seoul National University, Republic of Korea; Seyun Kim, VUNO Inc., Republic of Korea; Nam Ik
Cho, Seoul National University, Republic of Korea

XXX1



COM-02.5: A FAST LOSSLESS IMPLEMENTATION OF THE INTRA SUBPARTITION 1118
MODE FOR VVC

Santiago De-Luxdn-Herndandez, Gayathri Venugopal, Valeri George, Heiko Schwarz, Detlev Marpe, Thomas Wiegand,
Fraunhofer HHI, Germany

COM-05: LOSSY CODING OF IMAGES & VIDEO

COM-05.1: DEEP VIRTUAL REFERENCE FRAME GENERATION FOR MULTIVIEW 1123
VIDEO CODING

Jianjun Lei, Zongqian Zhang, Tianjin University, China, Dong Liu, University of Science and Technology of China, China; Ying
Chen, Alibaba Group, China; Nam Ling, Santa Clara University, United States

COM-05.2: COMPRESSIVE SENSED VIDEO CODING HAVING JPEG 1128
COMPATIBILITY
Evgeny Belyaev, ITMO University, Russian Federation

COM-05.3: CCALF COEFFICIENT DERIVATION USING COMBINED NEIGHBORS 1133
Krit Panusopone, Seungwook Hong, Limin Wang, Jani Lainema, Nokia, United States

COM-05.4: TWO-STEP PROGRESSIVE INTRA PREDICTION FOR VERSATILE VIDEO 1137
CODING

Meng Lei, Falei Luo, Peking University, China, Xinfeng Zhang, University of Chinese Academy of Sciences, China, Shanshe
Wang, Siwei Ma, Peking University, China

COM-05.5: ANON-LOCAL MEAN TEMPORAL FILTER FOR VIDEO COMPRESSION 1142
Cheng Chen, Jingning Han, Yaowu Xu, Google Inc., United States

COM-05.6: ON INTRA VIDEO CODING AND IN-LOOP FILTERING FOR NEURAL 1147
OBJECT DETECTION NETWORKS
Kristian Fischer, Christian Herglotz, André Kaup, Friedrich-Alexander-University Erlangen-Niirnberg, Germany

COM-05.7: CODING OF NON-RECTANGULAR SIGNALS WITH BLOCK-BASED 1152
TRANSFORMS
Priyanka Das, Nicolas Horst, Mathias Wien, RWTH Aachen University, Germany

COM-05.8: MERGE MODE WITH MOTION VECTOR DIFFERENCE 1157
Seungsoo Jeong, Yinji Piao, Min Woo Park, Minsoo Park, Anish Tamse, Narae Choi, Kiho Choi, Woongil Choi, Chanyul Kim,
Samsung Electronics, Republic of Korea

COM-05.9: ATEMPORAL PRE-FILTER FOR VIDEO CODING BASED ON BILATERAL 1161
FILTERING
Jack Enhorn, Rickard Sjoberg, Per Wennersten, Ericsson Research, Sweden

COM-05.10: REAL-TIME IMPLEMENTATION OF SCALABLE HEVC ENCODER 1166
Jaakko Laitinen, Ari Lemmetti, Jarno Vanne, Tampere University, Finland

COM-05.11: ENCODING HIGH-THROUGHPUT JPEG2000 (HTJ2K) IMAGES ON A GPU 1171
Aous Thabit Naman, David Taubman, The University of New South Wales, Australia

COM-05.12: RATE CONTROL FOR VERSATILE VIDEO CODING 1176
Yiming Li, Zizheng Liu, Zhenzhong Chen, Wuhan University, China; Shan Liu, Tencent, United States

COM-05.13: REGION-BASED PREDICTORS FOR INTRA BLOCK COPY 1181
Gayathri Venugopal, Santiago De-Luxdn-Hernandez, Karsten Miiller, Heiko Schwarz, Detlev Marpe, Thomas Wiegand,
Fraunhofer Heinrich Hertz Institute (HHI), Germany

COM-05.14: MEMORY ASSESSMENT OF VERSATILE VIDEO CODING 1186
Arthur Cerveira, Bruno Zatt, Federal University of Pelotas, Brazil; Felipe Sampaio, Federal Institute of Rio Grande do Sul,
Brazil

XXXil



COM-05.15: BLOCK-SIZE DEPENDENT OVERLAPPED BLOCK MOTION 1191
COMPENSATION
Yoshitaka Kidani, Kei Kawamura, Kyohei Unno, Sei Naito, KDDI Research, Inc., Japan

COM-05.16: OPTIMIZATION OF MOTION COMPENSATION BASED ON GPU AND 1196
CPU FOR VVC DECODING

Xu Han, Shanghai Jiaotong University, China,; Shanshe Wang, Siwei Ma, Wen Gao, Peking University, China

COM-05.17: JUST NOTICEABLE QUANTIZATION LEVELS FOR HIGH DYNAMIC 1201
RANGE IMAGES

Sevim Begiim Sozer, Alper Koz, Ahmet Oguz Akyuz, Middle East Technical University, Turkey;, Emin Zerman, Trinity College
Dublin, Ireland, Giuseppe Valenzise, Frederic Dufaux, Université Paris-Saclay, CNRS, CentraleSupelec, France

COM-05.18: ANIMATED GIF OPTIMIZATION BY ADAPTIVE COLOR LOCAL TABLE 1206
MANAGEMENT
Oliver Giudice, Dario Allegra, Francesco Guarnera, Filippo Stanco, Sebastiano Battiato, University of Catania, Italy

COM-05.19: ANOVEL CHROMA REPRESENTATION FOR IMPROVED HDR VIDEO 1211
COMPRESSION EFFICIENCY USING THE HEVC STANDARD

Maryam Azimi, University of Cambridge, United Kingdom,; Panos Nasiopoulos, University of British Columbia, Canada; Mahsa
Pourazad, TELUS Communications Inc, Canada

COM-05.20: ADAPTIVE SECONDARY TRANSFORM FOR IMPROVED IMAGE CODING 1216
EFFICIENCY IN JPEG2000

Xinyue Li, Aous Naman, David Taubman, University of New South Wales, Australia

COM-05.21: EDGE ORIENTED HIERARCHICAL MOTION ESTIMATION FOR VIDEO 1221
CODING

Md. Asikuzzaman, Ashek Ahmmed, Mark R. Pickering, The University of New South Wales, Australia; Thomas Sikora, Technical
University of Berlin, Germany

COM-04: IMAGE & VIDEO NETWORKS AND STREAMING

COM-04.1: HIGH EFFICIENCY LIVE VIDEO STREAMING WITH FRAME DROPPING 1226
Yunlong Li, Shanshe Wang, Peking University, China, Xinfeng Zhang, University of Chinese Academic of Sciences, China; Chao
Zhou, Beijing Kuaishou Technology Co., Ltd, China; Siwei Ma, Peking University, China

COM-04.2: DEEPMPC: A MIXTURE ABR APPROACH VIA DEEP LEARNING AND MPC 1231
Tianchi Huang, Lifeng Sun, Tsinghua University, China

COM-04.3: IMPORTANT SCENE DETECTION OF BASEBALL VIDEOS VIA TIME-LAG 1236
AWARE DEEP MULTISET CANONICAL CORRELATION MAXIMIZATION
Kaito Hirasawa, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama, Hokkaido University, Japan

COM-03: IMAGE & VIDEO PROCESSING FOR WATERMARKING AND SECURITY

COM-03.1: UNIVERSAL ADVERSARIAL ATTACK VIA ENHANCED PROJECTED 1241
GRADIENT DESCENT
Yingpeng Deng, Lina Karam, Arizona State University, United States

COM-03.2: FUNDAMENTAL LIMITS OF STEGANOGRAPHIC CAPACITY FOR 1246
MULTIVARIATE-QUANTIZED-GAUSSIAN-DISTRIBUTED MULTIMEDIA
Hassan El-Arsh, Amr Abdelaziz, Ahmed Elliethy, Hussein Aly, Military Technical College, Egypt

COM-03.3: TOWARD RELIABLE MODELS FOR AUTHENTICATING MULTIMEDIA 1251
CONTENT: DETECTING RESAMPLING ARTIFACTS WITH BAYESIAN NEURAL NETWORKS
Anatol Maier, Benedikt Lorch, Christian Riess, University of Erlangen-Nuremberg, Germany

XXXiii



COM-03.4: FAKE GENERATED PAINTING DETECTION VIA FREQUENCY ANALYSIS 1256
Yong Bai, Yuanfang Guo, Jinjie Wei, Lin Lu, Beihang University, China, Rui Wang, Institute of Information Engineering, Chinese
Academy of Sciences, China; Yunhong Wang, Beihang University, China

COM-03.5: INFORMATION HIDING IN IMAGE ENHANCEMENT 1261
Simying Ong, University of Malaya, Malaysia; KokSheik Wong, Monash University Malaysia, Malaysia

COM-03.6: AMODIFIED FOURIER-MELLIN APPROACH FOR SOURCE DEVICE 1266
IDENTIFICATION ON STABILIZED VIDEOS

Sara Mandelli, Politecnico di Milano, Italy, Fabrizio Argenti, University of Florence, Italy; Paolo Bestagini, Politecnico di
Milano, Italy; Massimo luliani, Alessandro Piva, University of Florence, Italy,; Stefano Tubaro, Politecnico di Milano, Italy

COM-01: MACHINE LEARNING FOR IMAGE AND VIDEO COMPRESSION

COM-01.1: DEVELOPMENT OF NEW FRACTAL AND NON-FRACTAL DEEP RESIDUAL 1271
NETWORKS FOR DEBLOCKING OF JPEG DECOMPRESSED IMAGES
Alireza Esmaeilzehi, M. Omair Ahmad, M.N.S. Swamy, Concordia University, Canada

COM-01.2: AUGMENTING JPEG2000 WITH WAVELET COEFFICIENT PREDICTION 1276
Antoni Dimitriadis, David Taubman, University of New South Wales, Australia

COM-01.3: SEMANTIC-PRESERVING IMAGE COMPRESSION 1281
Neel Patwa, Nilesh Ahuja, Srinivasa Somayazulu, Omesh Tickoo, Intel, India; Srenivas Varadarajan, Samsung, India; Shashidhar
Koolagudi, NIT Karnataka, India

COM-01.4: RATE DISTORTION OPTIMIZATION OVER LARGE SCALE VIDEO 1286
CORPUS WITH MACHINE LEARNING
Sam John, Akshay Gadde, Balu Adsumilli, Google, United States

COM-01.5: ASYMMETRIC CONVOLUTIONAL RESIDUAL NETWORK FOR AV1 INTRA 1291
IN-LOOP FILTERING
Jiangyue Xia, Jiangtao Wen, Tsinghua University, China

COM-01.6: MULTI-MODE INTRA PREDICTION FOR LEARNING-BASED IMAGE 1296
COMPRESSION

Henrique Costa Jung, Nilson Donizete Guerin Jv, Raphael Soares Ramos, Bruno Macchiavello, Eduardo Peixoto, Edson Mintsu
Hung, Teofilo de Campos, Universidade de Brasilia, Brazil; Renam Castro da Silva, Vanessa Testoni, Pedro Garcia Freitas,
Samsung R&D Institute Brazil, Brazil

COM-01.7: SHRINKAGE AS ACTIVATION FOR LEARNED IMAGE COMPRESSION 1301
Ogun Kirmemis, A. Murat Tekalp, Koc University, Turkey

COM-01.8: PARAMETRIC GRAPH-BASED SEPARABLE TRANSFORMS FOR VIDEO 1306
CODING

Hilmi E. Egilmez, Qualcomm Technologies, Inc., United States; Oguzhan Teke, California Institute of Technology, United States;
Amir Said, Vadim Seregin, Marta Karczewicz, Qualcomm Technologies, Inc., United States

COM-01.9: END-TO-END RATE-DISTORTION OPTIMIZATION FOR BI-DIRECTIONAL 1311
LEARNED VIDEO COMPRESSION
MUSTAFA AKIN YILMAZ, AHMET MURAT TEKALP, KOC UNIVERSITY, Turkey

COM-01.10: YOCO: LIGHT-WEIGHT RATE CONTROL MODEL LEARNING 1316
Yangfan Sun, Li Li, Zhu Li, University of Missouri-Kansas City, United States,; Shan Liu, Tencent America, United States

XXX1V



ARS-01: IMAGE & VIDEO BIOMETRIC ANALYSIS

ARS-01.1: ROBUST VIDEO FACIALAUTHENTICATION WITH UNSUPERVISED MODE 1321
DISENTANGLEMENT

Minsu Kim, Hong Joo Lee, Sangmin Lee, Yong Man Ro, Korea Advanced Institute of Science and Technology (KAIST), Republic
of Korea

ARS-01.2: FEATURE EXTRACTION FOR VISUAL SPEAKER AUTHENTICATION AGAINST 1326
COMPUTER-GENERATED VIDEO ATTACKS
Jun Ma, Shilin Wang, Aixin Zhang, Shanghai Jiaotong University, China; Alan Wee-Chung Liew, Griffith University, Australia

ARS-01.3: DEEP PERSON IDENTIFICATION USING SPATIOTEMPORAL FACIAL 1331
MOTION AMPLIFICATION

Konstantinos Gkentsidis, Theodora Pistola, Nikolaos Mitianoudis, Democritus University of Thrace, Greece, Nikolaos V.
Boulgouris, Brunel University London, United Kingdom

ARS-01.4: CNN PATCH POOLING FOR DETECTING 3D MASK PRESENTATION 1336
ATTACKS IN NIR

Ketan Kotwal, Sébastien Marcel, Idiap Research Institute, Switzerland

ARS-01.5: QUICKEST INTRUDER DETECTION FOR MULTIPLE USER ACTIVE 1341
AUTHENTICATION

Pramuditha Perera, Johns Hopkins University, United States; Julian Fierrez, Universidad Autonoma de Madrid, France; Vishal
Patel, Johns Hopkins University, United States

ARS-01.6: INTENSITY ENHANCEMENT VIA GAN FOR MULTIMODAL FACIAL 1346
EXPRESSION RECOGNITION

Kangkang Zhu, Yunhong Wang, Hongyu Yang, Di Huang, Beihang University, China; Liming Chen, Ecole Centrate de Lyon,
France

ARS-01.7: UNSUPERVISED PRE-TRAINED, TEXTURE AWARE AND LIGHTWEIGHT 1351
MODEL FOR DEEP LEARNING BASED IRIS RECOGNITION UNDER LIMITED ANNOTATED

DATA

Manashi Chakraborty, Mayukh Roy, Prabir Kumar Biswas, Pabitra Mitra, Indian Institute Of Technology Kharagpur, India

ARS-01.8: CASCADED NONLINEAR SHAPE MODEL REGRESSION 1356
Pedro Martins, Bruno Silva, Jorge Batista, Institute of Systems and Robotics, University of Coimbra, Portugal, Portugal

ARS-01.9: UNCONSTRAINED PERIOCULAR RECOGNITION: USING GENERATIVE 1361
DEEP LEARNING FRAMEWORKS FOR ATTRIBUTE NORMALIZATION

Luiz A. Zanlorensi, Federal University of Parand, Brazil; Hugo Proen¢a, University of Beira Interior, Portugal; David Menotti,
Federal University of Parand, Brazil

ARS-01.10: ADAPTIVE AGGREGATED TRACKLET LINKING FOR MULTI-FACE 1366
TRACKING

Samadhi Wickrama Arachchilage, Ebroul Izquierdo, Queen Mary University of London, United Kingdom

ARS-01.11: A STACKING ENSEMBLE FOR ANOMALY BASED CLIENT-SPECIFIC FACE 1371
SPOOFING DETECTION

Soroush Fatemifar, Muhammad Awais, Ali Akbari, Josef Kittler, University of Surrey, United Kingdom

ARS-04: IMAGE & VIDEO INTERPRETATION AND UNDERSTANDING

ARS-04.1: ACED: ACCURATE AND EDGE-CONSISTENT MONOCULAR DEPTH 1376
ESTIMATION
Kunal Swami, Prasanna Vishnu Bondada, Pankaj Kumar Bajpai, Samsung Research Institute Bangalore, India

XXXV



ARS-04.2: ROBUST AUDIO-VISUAL MANDARIN SPEECH RECOGNITION BASED ON 1381
ADAPTIVE DECISION FUSION AND TONE FEATURES
Hong Liu, Zhengyan Chen, Wei Shi, Peking University, China

ARS-04.3: ACTIVITY NORMALIZATION FOR ACTIVITY DETECTION IN 1386
SURVEILLANCE VIDEOS

Takashi Hosono, NTT, Japan, Kiyohito Sawada, National Police Academy, Japan,; Yongqing Sun, Kazuya Hayase, Jun
Shimamura, NTT, Japan

ARS-04.4: TEMPORAL ACTION PROPOSAL GENERATION VIA DEEP FEATURE 1391
ENHANCEMENT
He-Yen Hsieh, Ding-Jie Chen, Tyng-Luh Liu, Academia Sinica, Taiwan

ARS-04.5: VIDEO LOGO RETRIEVAL BASED ON LOCAL FEATURES 1396
Bochen Guan, University of Wisconsin-Madison, United States, Hanrong Ye, Peking University, China; Hong Liu, Perking
University, China; William A. Sethares, University of Wisconsin-Madison, United States

ARS-04.6: RETRIEVING AND HIGHLIGHTING ACTION WITH SPATIOTEMPORAL 1401
REFERENCE

Seito Kasai, Yuchi Ishikawa, National Institute of Advanced Industrial Science and Technology, Japan, Masaki Hayashi,
Yoshimitsu Aoki, Keio University, Japan; Kensho Hara, Hirokatsu Kataoka, National Institute of Advanced Industrial Science and
Technology, Japan

ARS-04.7: GPU ACCELERATED POLAR FOURIER ANALYSIS FOR FEATURE 1406
EXTRACTION

Mingkai TANG, Zhuozhang LI, Zhuo YANG, Guangdong University of Technology, China; Jia SU, Capital Normal University,
China; Wenxin YU, Southwest University of Science and Technology, China

ARS-04.8: PRIOR VISUAL RELATIONSHIP REASONING FOR VISUAL QUESTION 1411
ANSWERING

Zhuogian Yang, Carnegie Mellon University, United States; Zengchang Qin, Beihang University, China, Jing Yu, Chinese
Academy of Sciences, China; Tao Wan, Beihang University, China

ARS-04.9: FPHA-AFFORD: A DOMAIN-SPECIFIC BENCHMARK DATASET FOR 1416
OCCLUDED OBJECT AFFORDANCE ESTIMATION IN HUMAN-OBJECT-ROBOT INTERACTION

S. Muzamil Hussain .S, Shanghai Jiao Tong University, China; Liu Liu, University of Science and Technology of China, China;
Wenqiang Xu, Cewu Lu, Shanghai Jiao Tong University, China

ARS-04.10: ESTIMATION OF IMPRESSION ASSOCIATED WITH PORTRAITS USING 1421
FACIAL LANDMARKS AND VISUAL FEATURES
Mari Miyata, Kiyoharu Aizawa, The University of Tokyo, Japan

ARS-04.11: TASK-ORIENTED MULTI-MODAL QUESTION ANSWERING FOR 1426
COLLABORATIVE APPLICATIONS

Hui Li Tan, Mei Chee Leong, Qianli Xu, Liyuan Li, Fen Fang, Yi Cheng, Nicolas Gauthier, Ying Sun, Joo Hwee Lim, Agency for
Science, Technology and Research, Singapore

ARS-04.12: DCM: A DENSE-ATTENTION CONTEXT MODULE FOR SEMANTIC 1431
SEGMENTATION

Shenghua Li, Quan Zhou, Jia Liu, Jie Wang, Yawen Fan, Xiaofu Wu, Nanjing University of Posts and Telecommunications, China;
Longin Jan Latecki, Temple University, United States

ARS-04.13: A CONTEXT-BASED NETWORK FOR REFERRING IMAGE 1436
SEGMENTATION
Xinyu Li, Yu Liu, Kaiping Xu, Zhehuan Zhao, Dalian University of Technology, China

ARS-04.14: DEPTH ESTIMATION FROM SINGLE IMAGE AND SEMANTIC PRIOR 1441
Praful Hambarde, Akshay Dudhane, Prashant Patil, Subrahmanyam Murala, Computer Vision and Pattern Recognition Lab, IIT
Ropar, India; Abhinav Dhall, Monash University, Australia

XXXV1



ARS-04.15: AN END-TO-END FRAMEWORK FOR POSE ESTIMATION OF OCCLUDED 1446
PEDESTRIANS

Sudip Das, Indian Statistical Institute, India; Perla Sai Raj Kishore, Institute of Engineering and Management, India; Ujjwal
Bhattacharya, Indian Statistical Institute, India

ARS-04.16: GRAPH MATCHING APPLIED FOR TEXTURED PATTERN RECOGNITION 1451
Raphaél Abelé, STMicroelectronics, France; Jean-Luc Damoiseaux, Jean-Marc Boi, Laboratoire d’Informatique et Systémes,
France; Daniele Fronte, Pierre-Yvan Liardet, STMicroeletronics, France; Djamal Merad, Laboratoire d’Informatique et
Systemes, France

ARS-04.17: DIGGING HIERARCHICAL INFORMATION FOR VISUAL PLACE 1456
RECOGNITION WITH WEIGHTING SIMILARITY METRIC
Hong Liu, Qian Zhang, Guoliang Hua, Chenyang Zhao, Peking University, China

ARS-04.18: VISUAL RELATIONSHIP DETECTION WITH A DEEP CONVOLUTIONAL 1461
RELATIONSHIP NETWORK
Yaopeng Peng, Danny Z. Chen, University of Notre Dame, United States; Lanfen Lin, Zhejiang University, China

ARS-04.19: SPATIAL KEYFRAME EXTRACTION OF MOBILE VIDEOS FOR EFFICIENT 1466
OBJECT DETECTION AT THE EDGE
George Constantinou, Cyrus Shahabi, Seon Ho Kim, University of Southern California, United States

ARS-04.20: GSANET: SEMANTIC SEGMENTATION WITH GLOBAL AND SELECTIVE 1471
ATTENTION
Qingfeng Liu, Mostafa EI-Khamy, Dongwoon Bai, Jungwon Lee, Samsung SSI, United States

ARS-04.21: UNSUPERVISED VISUAL RELATIONSHIP INFERENCE 1476
Taiga Kashima, Kento Masui, Hideki Nakayama, The University of Tokyo, Japan

ARS-04.22: VC-VQA: VISUAL CALIBRATION MECHANISM FOR VISUAL QUESTION 1481
ANSWERING

Yanyuan Qiao, Institute of Automation, Chinese Academy of Sciences, China; Zheng Yu, Peking University, China; Jing Liu,
Institute of Automation, Chinese Academy of Sciences, China

ARS-15: IMAGE & VIDEO MID-LEVEL ANALYSIS

ARS-15.1: JOINT-DISTRIBUTION AND GAIN RATE BASED SALIENCY MODEL FOR 1486
CIRCULAR TANK DETECTION IN REMOTE SENSING IMAGES
Libao Zhang, Congyang Liu, Lan Zhang, Beijing Normal University, China

ARS-15.2: TINY-HOURGLASSNET: AN EFFICIENT DESIGN FOR 3D HUMAN POSE 1491
ESTIMATION

Bowen Shi, Yuhui Xu, Wenrui Dai, Shanghai Jiao Tong University, China; Botao Wang, Shuai Zhang, Qualcomm Al Research,
China, China, Chenglin Li, Junni Zou, Hongkai Xiong, Shanghai Jiao Tong University, China

ARS-15.3: YOU ONLY NEED THE IMAGE: UNSUPERVISED FEW-SHOT SEMANTIC 1496
SEGMENTATION WITH CO-GUIDANCE NETWORK

Haochen Wang, Yandan Yang, Beihang University, China, Xiaolong Jiang, Alibaba Group, China; Xianbin Cao, Beihang
University, China, Xiantong Zhen, Inception Institute of Artificial Intelligence, United Arab Emirates

ARS-15.4: FDFLOWNET: FAST OPTICAL FLOW ESTIMATION USING A DEEP 1501
LIGHTWEIGHT NETWORK
Lingtong Kong, Jie Yang, Shanghai Jiao Tong University, China

ARS-15.5: ALWAYS LOOK ON THE BRIGHT SIDE OF THE FIELD: MERGING POSE 1506
AND CONTEXTUAL DATA TO ESTIMATE ORIENTATION OF SOCCER PLAYERS

Adria Arbués-Sangiiesa, Adrian Martin, Universitat Pompeu Fabra, Spain, Javier Ferndandez, Carlos Rodriguez, Futbol Club
Barcelona, Spain; Gloria Haro, Coloma Ballester, Universitat Pompeu Fabra, Spain

XXXVil



ARS-15.6: FAST PORTRAIT SEGMENTATION WITH HIGHLY LIGHT-WEIGHT 1511
NETWORK

Yuezun Li, University at Albany,SUNY, United States; Ao Luo, University of Electronic Science and Technology of China, China;
Siwei Lyu, University at Albany,SUNY, United States

ARS-15.7: REPRESENTATION RECONSTRUCTION HEAD FOR OBJECT DETECTION 1516
Shuyu Miao, Yuejie Zhang, Rui Feng, Fudan University, China

ARS-15.8: DRONE-BASED VEHICLE FLOW ESTIMATION AND ITS APPLICATION TO 1521
TRAFFIC CONFLICT HOTSPOT DETECTION AT INTERSECTIONS

Ping-Yang Chen, Jun-Wei Hsieh, National Chiao Tung University, Taiwan; Munkhjargal Gochoo, United Arab Emirates
University, United Arab Emirates;, Ming-Ching Chang, University at Albany, United States; Chien-Yao Wang, Hong-Yuan Mark
Liao, Academia Sinica, Taiwan

ARS-15.9: AN ENHANCED LOCAL TEXTURE DESCRIPTOR FOR IMAGE 1526
SEGMENTATION

Sheikh Tania, Manzur Murshed, Shyh Wei Teng, Gour Karmakar, Federation University Australia, Australia

ARS-15.10: RSANET: DEEP RECURRENT SCALE-AWARE NETWORK FOR CROWD 1531
COUNTING

Yujun Xie, Yao Lu, Shunzhou Wang, Beijing Institute of Technology, China

ARS-05: IMAGE & VIDEO STORAGE AND RETRIEVAL

ARS-05.1: AN END-TO-END ADVERSARIAL HASHING METHOD FOR UNSUPERVISED 1536
MULTISPECTRAL REMOTE SENSING IMAGE RETRIEVAL
Xuelei Chen, Cunyue Lu, Shanghai Jiao Tong University, China

ARS-05.2: COARSE-TO-FINE AGGREGATION FOR CROSS-GRANULARITY ACTION 1541
RECOGNITION
Ahmed MAZARI, Sorbonne University, France; Hichem SAHBI, CNRS Sorbonne University, France

ARS-05.3: END-TO-END DEEP KERNEL MAP DESIGN FOR IMAGE ANNOTATION 1546
Mingyuan JIU, Zhengzhou University, China;, Hichem SAHBI, CNRS Sorbonne University, France

ARS-05.4: EXTENDING HASHING TOWARDS FAST RE-IDENTIFICATION 1551
Meihan Liu, Yongxing Dai, Shengsen Wu, Yan Bai, Ling-Yu Duan, Peking University, China

ARS-05.5: DEEP SELF-LEARNING HASHING FOR IMAGE RETRIEVAL 1556
Jiawei Zhan, Zhaoguo Mo, Yuesheng Zhu, Shenzhen Graduate School, Peking University, China

ARS-03: IMAGE & VIDEO SYNTHESIS, RENDERING, AND VISUALIZATION

ARS-03.1: POSE GUIDED PERSON IMAGE GENERATION BASED ON POSE 1561
SKELETON SEQUENCE AND 3D CONVOLUTION

Wenbin Zhao, Wuhan University of Technology, China; Qing Xie, Yanchun Ma, Yongjian Liu, Shengwu Xiong, Wuhan University
of Technology, China

ARS-03.2: ACTIONET: AN INTERACTIVE END-TO-END PLATFORM FOR TASK-BASED 1566
DATA COLLECTION AND AUGMENTATION IN 3D ENVIRONMENT

Jiafei Duan, A*STAR Artificial Intelligence Initiative, A*STAR; Nanyang Technological University, Singapore; Samson Yu,
A*STAR Artificial Intelligence Initiative, A*STAR; Singapore University of Technology and Design, Singapore; Hui Li Tan,
Institute for Infocomm Research, A*STAR, Singapore; Cheston Tan, A*STAR Artificial Intelligence Initiative, A*STAR, Institute
for Infocomm Research, A*STAR, Singapore

ARS-03.3: EXTRAPOLATIVE-INTERPOLATIVE CYCLE-CONSISTENCY LEARNING 1571
FOR VIDEO FRAME EXTRAPOLATION
Sangjin Lee, Hyeongmin Lee, Taeoh Kim, Sangyoun Lee, Yonsei University, Republic of Korea

XXXViil



ARS-03.4: UNSUPERVISED IMAGE DECOMPOSITION IN VECTOR LAYERS 1576
Othman Shai, Université Paris Est and Facebook, France; Camille Couprie, Facebook, France; Mathieu Aubry, Ecole des Ponts,
France

ARS-03.5: REALISTIC TALKING FACE SYNTHESIS WITH GEOMETRY-AWARE 1581
FEATURE TRANSFORMATION
Han Xue, Jun Ling, Li Song, Rong Xie, Wenjun Zhang, Shanghai Jiao Tong University, China

ARS-03.6: SINGLE IMAGE SUPER-RESOLUTION VIA RESIDUAL NEURON 1586
ATTENTION NETWORKS

Wenjie Ai, Xiaoguang Tu, Shilei Cheng, Mei Xie, University of Electronic Science and Technology of China, China

ARS-03.7: GAIT: GRADIENT ADJUSTED UNSUPERVISED IMAGE-TO-IMAGE 1591
TRANSLATION

Ibrahim Batuhan AKKAYA, Aselsan Inc., Turkey; Ugur HALICI, Middle East Technical University, Turkey

ARS-03.8: ARBITRARY STYLE TRANSFER USING GRAPH INSTANCE NORMALIZATION 1596
Dongki Jung, Seunghan Yang, Jaehoon Choi, Changick Kim, Korea Advanced Institute of Science and Technology, Republic of
Korea

ARS-03.9: LEARNING CROSS-MODAL REPRESENTATIONS FOR LANGUAGE-BASED 1601
IMAGE MANIPULATION
Kenan Emir Ak, Ying Sun, Joo Hwee Lim, Institute for Infocomm Research, A*STAR, Singapore

ARS-03.10: HANDLOOM DESIGN GENERATION USING GENERATIVE NETWORKS 1606
Rajat Kanti Bhattacharjee, Meghali Nandi, Amrit Jha, Gunajit Kalita, Assam Engineering College, India, Ferdous A. Barbhuiya,
Indian Institute of Information Technology, India

ARS-03.11: SDT: ASYNTHETIC MULTI-MODAL DATASET FOR PERSON DETECTION 1611
AND POSE CLASSIFICATION
Christopher Pramerdorfer, Julian Strohmayer, Martin Kampel, TU Wien, Austria

ARS-03.12: NOVEL VIEW SYNTHESIS WITH SKIP CONNECTIONS 1616
Juhyeon Kim, Young Min Kim, Seoul National University, Republic of Korea

ARS-03.13: PARALLAX MOTION EFFECT GENERATION THROUGH INSTANCE 1621
SEGMENTATION AND DEPTH ESTIMATION

Allan Pinto, Manuel A. Cérdova, Luis G. L. Decker, Jose L. Flores-Campana, Marcos R. Souza, Andreza A. dos Santos, Jhonatas
S. Conceig¢do, University of Campinas (Unicamp), Brazil;, Henrique F. Gagliardi, Diogo C. Luvizon, Samsung R&D Institute
Brazil, Brazil; Ricardo da S. Torres, Norwegian University of Science and Technology (NTNU), Norway, Helio Pedrini,
University of Campinas (Unicamp), Brazil

ARS-03.14: DISENTANGLING THE SPATIAL STRUCTURE AND STYLE IN 1626
CONDITIONAL VAE

Ziye Zhang, Li Sun, Zhilin Zheng, Qingli Li, East China Normal University, China

ARS-03.15: IMAGE COMPRESSION WITH LAPLACIAN GUIDED SCALE SPACE 1631
INPAINTING

Lingzhi Zhang, University of Pennsylvania, United States; Pujika Kumar, Birla Institute of Technology and Science, Pilani, India;
Manuj Sabharwal, Andy Kuzma, Intel Corporation, United States, Jianbo Shi, University of Pennsylvania, United States

ARS-03.16: LSRAGAN: GENERATING MULTIFARIOUS COLOR PHOTOGRAPHES FROM 1636
SKETCH

Ke Zhang, University of Science and Technology of China, China; Wen-Li Huang, State Grid Power Research Institute, China;,
Peng-Cheng Wang, Si-Bao Chen, Anhui University, China

ARS-03.17: COMPREHENSIVE FACIAL EXPRESSION SYNTHESIS USING 1641
HUMAN-INTERPRETABLE LANGUAGE

Joanna Hong, Jung Uk Kim, Sangmin Lee, Yong Man Ro, Korea Advanced Institute of Science and Technology (KAIST), Republic
of Korea

XXXIX



ARS-03.18: DEEP VIDEO PREDICTION THROUGH SPARSE MOTION 1646
REGULARIZATION
Yung-Han Ho, Chih-Chun Chan, Wen-Hsiao Peng, NCTU, Taiwan

ARS-03.19: EMPIRICAL ANALYSIS OF OVERFITTING AND MODE DROP IN GAN 1651
TRAINING

Yasin Yazici, Nanyang Technological University, Singapore; Chuan-Sheng Foo, Institute for Infocomm Research, Singapore;
Stefan Winkler, National University of Singapore, Singapore,; Kim-Hui Yap, Nanyang Technological University, Singapore, Vijay
Chandrasekhar, Institute for Infocomm Research, Singapore

ARS-11: MACHINE LEARNING FOR IMAGE AND VIDEO CLASSIFICATION I

ARS-11.1: NEURAL DISCRIMINANT ANALYSIS FOR FINE-GRAINED CLASSIFICATION 1656
Mai Lan Ha, Volker Blanz, University of Siegen, Germany

ARS-11.2: TOWARDS MORE EFFICIENT AND EFFECTIVE INFERENCE: THE JOINT 1661
DECISION OF MULTI-PARTICIPANTS

Hui Zhu, Zhulin An, Kaigiang Xu, Xiaolong Hu, Yongjun Xu, Institute of Computing Technology, Chinese Academy of Sciences,
China

ARS-11.3: FPB: IMPROVING MULTI-SCALE FEATURE REPRESENTATION INSIDE 1666
CONVOLUTIONAL LAYER VIA FEATURE PYRAMID BLOCK
Zheng Cao, Kailai Zhang, Ji Wu, Tsinghua University, China

ARS-11.4: TRANSDUCTIVE PROTOTYPICAL NETWORK FOR FEW-SHOT 1671
CLASSIFICATION
Xinyue Liu, Pengxin Liu, Linlin Zong, Dalian University of Technology, China

ARS-11.5: CIRCULAR SHIFT: AN EFFECTIVE DATA AUGMENTATION METHOD FOR 1676
CONVOLUTIONAL NEURAL NETWORK ON IMAGE CLASSIFICATION
Kailai Zhang, Zheng Cao, Ji Wu, Tsinghua University, China

ARS-11.6: ENCRYPTION INSPIRED ADVERSARIAL DEFENSE FOR VISUAL 1681
CLASSIFICATION
MaungMaung AprilPyone, Hitoshi Kiya, Tokyo Metropolitan University, Japan

ARS-11.7: FEW-SHOT LEARNING WITH ATTENTION-WEIGHTED GRAPH 1686
CONVOLUTIONAL NETWORKS FOR HYPERSPECTRAL IMAGE CLASSIFICATION
Xinyi Tong, Jihao Yin, Bingnan Han, Hui Qv, Beihang University, China

ARS-11.8: CLASSIFYING DEGRADED IMAGES OVER VARIOUS LEVELS OF 1691
DEGRADATION
Kazuki Endo, Masayuki Tanaka, Masatoshi Okutomi, Tokyo Institute of Technology, Japan

ARS-11.9: DEFORMABLE QUATERNION GABOR CONVOLUTIONAL NEURAL 1696
NETWORK FOR COLOR FACIAL EXPRESSION RECOGNITION
Lianghai Jin, Yu Zhou, Hong Liu, Enmin Song, HuaZhong University of Science and Technology, China

ARS-11.10: DEEP SUBCLASS LINEAR DISCRIMINANT ANALYSIS FOR MULTIMODAL 1701
FEATURE SPACE LEARNING

Abin Jose, RWTH Aachen, Germany; Shen Yan, Mi Zhang, Michigan State University, United States; Jens-Rainer Ohm, RWTH
Aachen, Germany

ARS-11.11: ONE-TO-ONE PERSON RE-IDENTIFICATION FOR QUEUE TIME 1706
ESTIMATION

Aske R. Lejbolle, Aalborg University / Veovo Denmark, Denmark,; Benjamin Krogh, Veovo Denmark, Denmark,; Kamal
Nasrollahi, Aalborg University / Milestone Systems A/S, Denmark; Thomas Moeslund, Aalborg University, Denmark

x1



ARS-12: MACHINE LEARNING FOR IMAGE AND VIDEO CLASSIFICATION II

ARS-12.1: DEEP ADVERSARIAL ACTIVE LEARNING WITH MODEL UNCERTAINTY 1711
FOR IMAGE CLASSIFICATION
Zheng Zhu, Hongxing Wang, Chong Qing University, China

ARS-12.2: COLLABORATIVE LEARNING OF SEMI-SUPERVISED CLUSTERING AND 1716
CLASSIFICATION FOR LABELING UNCURATED DATA
Sara Mousavi, Dylan Lee, Tatianna Griffin, Dawnie Steadman, Audris Mockus, University of Tennessee, Knoxville, United States

ARS-12.3: M-SOSANET : AN EFFICIENT CONVOLUTION NETWORK BACKBONE 1721
FOR EMBEDDING DEVICES

Tangkun Zhang, Jichao Jiao, Chengkai Zhang, Yaxin Zhao, Chenxu Wang, Wei Cui, Xinping Chen, Beijing University of Posts and
Telecommunications, China

ARS-12.4: EMOTION TRANSFORMATION FEATURE: NOVEL FEATURE FOR 1726
DECEPTION DETECTION IN VIDEOS
Jun-Teng Yang, Guei-Ming Liu, Scott C.-H Huang, National Tsing Hua University, Taiwan

ARS-12.5: UNKNOWN CLASS LABEL CLEANING FOR LEARNING WITH OPEN-SET 1731
NOISY LABELS

Qing Yu, Kiyoharu Aizawa, The University of Tokyo, Japan

ARS-12.6: CONTINUAL LOCAL TRAINING FOR BETTER INITIALIZATION OF 1736
FEDERATED MODELS

Xin Yao, Lifeng Sun, Tsinghua University, China

ARS-12.7: CASCADED CONTEXT DEPENDENCY: AN EXTREMELY LIGHTWEIGHT 1741
MODULE FOR DEEP CONVOLUTIONAL NEURAL NETWORKS
Xu Ma, Zhinan Qiao, Jingda Guo, Sihai Tang, Qi Chen, Qing Yang, Song Fu, University of North Texas, United States

ARS-12.8: SCW-SGD: STOCHASTICALLY CONFIDENCE-WEIGHTED SGD 1746
Takumi Kobayashi, National Institute of Advanced Industrial Science and Technology, Japan

ARS-12.9: CHANNEL PRUNING VIA GRADIENT OF MUTUAL INFORMATION FOR 1751
LIGHT-WEIGHT CONVOLUTIONAL NEURAL NETWORKS
Min Kyu Lee, Seung Hyeon Lee, Sang Hyuk Lee, Byung Cheol Song, Inha University, Republic of Korea

ARS-12.10: GOING DEEPER WITH NEURAL NETWORKS WITHOUT SKIP 1756
CONNECTIONS
Oyebade Oyedotun, Abdelrahman Shabayek, Djamila Aouada, Bjorn Ottersten, University of Luxembourg, Luxembourg

ARS-12.11: ATTENTION BOOSTED DEEP NETWORKS FOR VIDEO CLASSIFICATION 1761
Junyong You, Norwegian Research Centre (NORCE), Norway, Jari Korhonen, Shenzhen University, China

ARS-12.12: SKETCHED SPARSE SUBSPACE CLUSTERING FOR LARGE-SCALE 1766
HYPERSPECTRAL IMAGES

Shaoguang Huang, Ghent University, Belgium, Hongyan Zhang, Wuhan University, China; Aleksandra Pizurica, Ghent
University, Belgium

ARS-12.13: INCREMENTAL FAST SUBCLASS DISCRIMINANT ANALYSIS 1771
Kateryna Chumachenko, Jenni Raitoharju, Moncef Gabbouj, Tampere University, Finland; Alexandros losifidis, Aarhus
University, Denmark

ARS-12.14: FEATURE COMPARISON BASED CHANNEL ATTENTION FOR 1776
FINE-GRAINED VISUAL CLASSIFICATION
Shukun Jia, Yan Bai, Jing Zhang, Kaiqi Huang, CRISE, Institute of Automation, Chinese Academy of Sciences, China

xli



ARS-13: MACHINE LEARNING FOR IMAGE AND VIDEO CLASSIFICATION III

ARS-13.1: MULTI-MODAL FUSION WITH OBSERVATION POINTS FOR SKELETON 1781
ACTION RECOGNITION
Igbal Singh, Xiaodan Zhu, Michael Greenspan, Queen's University, Canada

ARS-13.2: MOTION REPRESENTATION USING RESIDUAL FRAMES WITH 3D CNN 1786
Li Tao, Xueting Wang, Toshihiko Yamasaki, The University of Tokyo, Japan

ARS-13.3: LEARNING STYLE CORRELATION FOR ELABORATE FEW-SHOT 1791
CLASSIFICATION

Junho Kim, Minsu Kim, Jung Uk Kim, Hong Joo Lee, Sangmin Lee, Joanna Hong, Yong Man Ro, Korea Advanced Institute of
Science and Technology (KAIST), Republic of Korea

ARS-13.4: DIMENSIONALITY REDUCTION VIA DIFFUSION MAP IMPROVED WITH 1796
SUPERVISED LINEAR PROJECTION
Bowen Jiang, Maohao Shen, University of Illinois Urbana-Champaign, United States

ARS-13.5: GROUPED TEMPORAL ENHANCEMENT MODULE FOR HUMAN ACTION 1801
RECOGNITION
Hong Liu, Bin Ren, Peking University, China, Mengyuan Liu, Tencent Research, China, Runwei Ding, Peking University, China

ARS-13.6: STYLE EXTRACTOR FOR FACIAL EXPRESSION RECOGNITION IN THE 1806
PRESENCE OF SPEECH
Ali N. Salman, Carlos Busso, The University of Texas at Dallas, United States

ARS-13.7: TRANSFER LEARNING FOR VIDEOS: FROM ACTION RECOGNITION TO 1811
SIGN LANGUAGE RECOGNITION
Noha Sarhan, Simone Frintrop, Universitit Hamburg, Germany

ARS-13.8: ASTUDY OF ALIGNMENT MECHANISMS IN ADVERSARIAL DOMAIN 1816
ADAPTATION

Rodrigue Siry, Université de Caen Normandie, Safran Electronics and Defense, France, Loic Simon, Frederic Jurie, Université
de Caen Normandie, France

ARS-13.9: EXTRACTING DEEP LOCAL FEATURES TO DETECT MANIPULATED 1821
IMAGES OF HUMAN FACES
Michail Tarasiou, Stefanos Zafeiriou, Imperial College London, United Kingdom

ARS-13.10: ADAPTIVE CONVOLUTIONALLY ENCHANCED BI-DIRECTIONAL LSTM 1826
NETWORKS FOR CHOREOGRAPHIC MODELING

Nikolaos Bakalos, loannis Rallis, Nikolaos Doulamis, Anastasios Doulamis, National Technical University of Athens, Greece;
Athanasios Voulodimos, Univertsity of West Attica, Greece, Eftychios Protopapadakis, National Technical University of Athens,
Greece

ARS-13.11: SKELETON ACTION RECOGNITION BASED ON SINGULAR VALUE 1831
DECOMPOSITION
Radek Simkanic, VSB - Technical University of Ostrava, Czech Republic

ARS-13.12: GENDER RECOGNITION ON RGB-D IMAGE 1836
Xiaoxiong Zhang, Sajid Javed, Ahmad Obeid, Jorge Dias, Naoufel Werghi, Khalifa University, United Arab Emirates

ARS-13.13: MODEL UNCERTAINTY FOR UNSUPERVISED DOMAIN ADAPTATION 1841
JoonHo Lee, Gyemin Lee, Seoul National University of Science and Technology, Republic of Korea

ARS-13.14: CLASS INCREMENTAL LEARNING WITH TASK-SELECTION 1846
Eun Sung Kim, Jung Uk Kim, Sangmin Lee, Korea Advanced Institute of Science and Technology (KAIST), Republic of Korea,
Sang-Keun Moon, Korea Electric Power Corporation (KEPCO) Research Institute, Republic of Korea; Yong Man Ro, Korea
Advanced Institute of Science and Technology (KAIST), Republic of Korea

xlii



ARS-13.15: ASSOCIATING MULTI-SCALE RECEPTIVE FIELDS FOR FINE-GRAINED 1851
RECOGNITION

Zihan Ye, Fuyuan Hu, Suzhou University of Science and Technology, China, Ying Liu, Shanghai Institute of Technology, China,
Zhenping Xia, Suzhou University of Science and Technology, China; Fan Lyu, Tianjin University, China; Pengqing Liu, Suzhou
University of Science and Technology, China

ARS-14: MACHINE LEARNING FOR IMAGE AND VIDEO CLASSIFICATION 1V

ARS-14.1: REVISITING ROLE OF AUTOENCODERS IN ADVERSARIAL SETTINGS 1856
Byeong Cheon Kim, Jung Uk Kim, Hakmin Lee, Yong Man Ro, Korea Advanced Institute of Science and Technology (KAIST),
Republic of Korea

ARS-14.2: S6: SEMI-SUPERVISED SELF-SUPERVISED SEMANTIC SEGMENTATION 1861
Moamen Soliman, Charles Lehman, Ghassan AlRegib, Georgia Institute of Technology, United States

ARS-14.3: GRADIENT DECONFLICTION-BASED TRAINING FOR MULTI-EXIT 1866
ARCHITECTURES

Xinglu Wang, Yingming Li, Zhejiang University, China

ARS-14.4: AN IMAGE-BASED METHOD TO PREDICT SURFACE ENHANCED RAMAN 1871
SPECTROSCOPY SENSOR QUALITY
Yiming Zuo, Yang Lei, Steven Barcelo, HP Inc., United States

ARS-14.5: KNOWLEDGE DISTILLATION INSPIRED FINE-TUNING OF TUCKER 1876
DECOMPOSED CNNS AND ADVERSARIAL ROBUSTNESS ANALYSIS
Ranajoy Sadhukhan, Avinab Saha, Jayanta Mukhopadhyay, Amit Patra, Indian Institute of Technology Kharagpur, India

ARS-14.6: SEMI-SUPERVISED MULTI-SPECTRAL LAND COVER CLASSIFICATION 1881
WITH MULTI-ATTENTION AND ADAPTIVE KERNEL
Kexin Zhang, Hua Yang, Shanghai Jiao Tong University, China

ARS-14.7: WHERE IS THE EMOTION? DISSECTING A MULTI-GAP NETWORK FOR 1886
IMAGE EMOTION CLASSIFICATION
Lucinda Lim, Huai-Qian Khor, Phatcharawat Chaemchoy, John See, Lai-Kuan Wong, Multimedia University, Malaysia

ARS-14.8: MULTILEVEL INTERACTION REASONING FOR COMPLEX EVENT 1891
RECOGNITION

Shicheng Li, Hua Yang, Jun Sun, Shanghai Jiao Tong University, China

ARS-14.9: THE GOOD, THE BAD, AND THE UGLY: NEURAL NETWORKS STRAIGHT 1896
FROM JPEG

Samuel Felipe dos Santos, Universidade Federal de Sdo Paulo, Brazil; Nicu Sebe, University of Trento, Italy; Jurandy Almeida,
Universidade Federal de Sao Paulo, Brazil

ARS-14.10: ANOMALOUS MOTION DETECTION ON HIGHWAY USING DEEP 1901
LEARNING
Harpreet Singh, Emily Hand, Kostas Alexis, University of Nevada, Reno, United States

ARS-14.11: FEW SHOT LEARNING FOR POINT CLOUD DATA USING MODEL 1906
AGNOSTIC META LEARNING
Rishi Puri, Avideh Zakhor, Raul Puri, UC Berkeley, United States

ARS-14.12: DEEP LEARNING BASED LANDMARK MATCHING FOR AERIAL 1911
GEOLOCALIZATION

Koundinya Nouduri, Filiz Bunyak, Shizeng Yao, Hadi Aliakbarpour, University of Missouri, Columbia, United States; Sanjeev
Agarwal, U.S Army Combat Capabilities Development Command, United States; Kannappan Palaniappan, University of
Missouri, Columbia, United States

xliii



ARS-09: EXPLAINABLE MACHINE LEARNING FOR COMPUTER VISION

ARS-09.1: HRINET: ALTERNATIVE SUPERVISION NETWORK FOR 1916
HIGH-RESOLUTION CT IMAGE INTERPOLATION

Jiawei Li, University of Ottawa, Canada; Jae Chul Koh, the Korea University Anam Hospital, Republic of Korea;, Won-Sook Lee,
University of Ottawa, Canada

ARS-09.2: INTERPRETABLE SYNTHETIC REDUCED NEAREST NEIGHBOR: AN 1921
EXPECTATION MAXIMIZATION APPROACH

Pooya Tavallali, University of California, Merced, United States;, Peyman Tavallali, Independet Researcher, United States;
Mohammad Reza Khosravi, Shiraz University of Technology, Iran;, Mukesh Singhal, University of California, Merced, United
States

ARS-09.3: AIM-NET: BRING IMPLICIT EULER TO NETWORK DESIGN 1926
Qiongwen Yuan, Jingwei He, Lei Yu, Wuhan University, China; Gang Zheng, INRIA Lille, France

ARS-09.4: MULTI-SCALE EXPLAINABLE FEATURE LEARNING FOR PATHOLOGICAL 1931
IMAGE ANALYSIS USING CONVOLUTIONAL NEURAL NETWORKS

Kazuki Uehara, Masahiro Murakawa, Hirokazu Nosato, Hidenori Sakanashi, National Institute of Advanced Industrial Science
and Technology, Japan

ARS-09.5: SALIENCY-DRIVEN CLASS IMPRESSIONS FOR FEATURE VISUALIZATION 1936
OF DEEP NEURAL NETWORKS

Sravanti Addepalli, Indian Institute of Science, India; Dipesh Tamboli, Indian Institute of Technology Bombay, India; Venkatesh
Babu Radhakrishnan, Indian Institute of Science, India; Biplab Banerjee, Indian Institute of Technology Bombay, India

ARS-09.6: VARIATIONAL ENCODER-BASED RELIABLE CLASSIFICATION 1941
Chitresh Bhushan, Zhaoyuan Yang, Nurali Virani, Naresh Iyer, GE Research, United States

ARS-09.7: HOUGHENCODER: NEURAL NETWORK ARCHITECTURE FOR 1946
DOCUMENT IMAGE SEMANTIC SEGMENTATION

Alexander Sheshkus, Smart Engines Service LLC, Russian Federation; Dmitry Nikolaev, Institute for Information Transmission
Problems (Kharkevich Institute) Russian Academy of Sciences, Russian Federation, Viadimir L Arlazarov, Federal Research
Center “Computer Science and Control” of Russian Academy of Sciences, Russian Federation

ARS-10: GRAPH SIGNAL PROCESSING FOR IMAGE AND VIDEO ANALYSIS

ARS-10.1: SELF-TRAINING OF GRAPH NEURAL NETWORKS USING SIMILARITY 1951
REFERENCE FOR ROBUST TRAINING WITH NOISY LABELS

Hyoungseob Park, Minki Jeong, Youngeun Kim, Changick Kim, Korea Advanced Institute of Science and Technology (KAIST),
Daejeon, Korea, Republic of Korea

ARS-10.2: EFFICIENT GRAPH CONSTRUCTION FOR IMAGE REPRESENTATION 1956
Sarath Shekkizhar, Antonio Ortega, University of Southern California, United States

ARS-10.3: FACIAL EXPRESSION RECOGNITION USING SPATIAL-TEMPORAL 1961
SEMANTIC GRAPH NETWORK

Jinzhao Zhou, Xingming Zhang, Yang Liu, South China University of Technology, China; Xiangyuan Lan, Hong Kong Baptist
University, Hong Kong SAR of China

ARS-19: MACHINE LEARNING FOR OBJECT DETECTION

ARS-19.1: TRIPLE ATTENTION FOR ROBUST VIDEO CROWD COUNTING 1966
Qiyao Wu, Chongyang Zhang, Xiyu Kong, Muming Zhao, Yanjun Chen, Shanghai Jiao Tong University, China

ARS-19.2: TOWARDS DOMAIN GENERALIZATION IN UNDERWATER OBJECT 1971
DETECTION

Hong Liu, Pinhao Song, Runwei Ding, Peking University, China

xliv



ARS-19.3: TRAINING WITH CACHE: SPECIALIZING OBJECT DETECTORS FROM 1976
LIVE STREAMS WITHOUT OVERFITTING
Hayato Itsumi, Florian Beye, Yusuke Shinohara, Takanori Iwai, NEC, Japan

ARS-19.4: MGPAN: MASK GUIDED PIXEL AGGREGATION NETWORK 1981
Xijun Qian, Yifan Liu, Yubin Yang, Nanjing University, China

ARS-19.5: RADAR+RGB FUSION FOR ROBUST OBJECT DETECTION IN 1986
AUTONOMOUS VEHICLE

Ritu Yadav, Axel Vierling, Karsten Berns, Technical university of Kaiserslautern, Germany

ARS-19.6: INFRARED TARGET DETECTION USING INTENSITY SALIENCY AND 1991
SELF-ATTENTION

Ruiheng Zhang, Min Xu, Yaxin Shi, University of Technology Sydney, Australia,; Jian Fan, Beihang University, China; Chengpo
Mu, Lixin Xu, Beijing Institute of Technology, China

ARS-19.7: A CONVLSTM-COMBINED HIERARCHICAL ATTENTION NETWORK FOR 1996
SALIENCY DETECTION
Lei Wang, Liping Shen, Shanghai JiaoTong University, China

ARS-19.8: KL-DIVERGENCE-BASED REGION PROPOSAL NETWORK FOR OBJECT 2001
DETECTION
Geonseok Seo, Jaeyoung Yoo, Jaeseok Choi, Nojun Kwak, Seoul National University, Republic of Korea

ARS-19.9: NOISY LOCALIZATION ANNOTATION REFINEMENT FOR OBJECT 2006
DETECTION
Jiafeng Mao, Qing Yu, Kiyoharu Aizawa, The University of Tokyo, Japan

ARS-19.10: CONTEXT-AWARE HIERARCHICAL FEATURE ATTENTION NETWORK FOR 2011
MULTI-SCALE OBJECT DETECTION
Xuelong Xu, Xiangfeng Luo, Liyan Ma, Shanghai University, China

ARS-19.11: DETECTING PROHIBITED ITEMS IN X-RAY IMAGES: A CONTOUR 2016
PROPOSAL LEARNING APPROACH

Taimur Hassan, Meriem Bettayeb, Khalifa University, United Arab Emirates; Samet Akcay, Durham University, United Kingdom,

Salman Khan, Inception Institute of Artificial Intelligence, United Arab Emirates;, Mohammed Bennamoun, University of Western

Australia, Australia;, Naoufel Werghi, Khalifa University, United Arab Emirates

ARS-19.12: ILLUMINATING VEHICLES WITH MOTION PRIORS FOR 2021
SURVEILLANCE VEHICLE DETECTION
Xiaolian Wang, Xiyuan Hu, Chen Chen, Zhenfeng Fan, Silong Peng, University of Chinese Academy of Sciences, China

ARS-19.13: TARGET DETECTION IN CLUTTERED ENVIRONMENTS USING 2026
INFRA-RED IMAGES
Bruce Mclntosh, Shashanka Venkataramanan, Abhijit Mahalanobis, University of Central Florida, United States

ARS-19.14: LOCALIZING FIREARM CARRIERS BY IDENTIFYING HUMAN-OBJECT 2031
PAIRS

Abdul Basit, Muhammad Akhtar Munir, Mohsen Ali, Arif Mahmood, Information Technology University, Pakistan

ARS-19.15: AUTOMATED OBJECT LABELING FOR CNN-BASED IMAGE 2036
SEGMENTATION

Adam Novozamsky, The Czech Academy of Sciences, Institute of Information Theory and Automation, Czech Republic; Dominik
Vit, Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Czech Republic; Filip Sroubek,
The Czech Academy of Sciences, Institute of Information Theory and Automation, Czech Republic, Jiri Franc, Milan Krbalek,
Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Czech Republic, Zuzana Bilkova,
Barbara Zitova, The Czech Academy of Sciences, Institute of Information Theory and Automation, Czech Republic

ARS-19.16: SCALE-INVARIANT MULTI-ORIENTED TEXT DETECTION IN WILD 2041
SCENE IMAGE
Kinjal Dasgupta, Heritage Institute of Technology, India; Sudip Das, Ujjwal Bhattacharya, Indian Statistical Institute, India

xlv



ARS-19.17: SHAPE-ADAPTIVE KERNEL NETWORK FOR DENSE OBJECT DETECTION 2046
Hanjae Kim, Sunghun Joung, School of Electrical and Electronic Engineering, Republic of Korea; Ig-Jae Kim, Center for
Imaging Media Research, Republic of Korea, Kwanghoon Sohn, School of Electrical and Electronic Engineering, Republic of
Korea

ARS-16: MACHINE LEARNING FOR OBJECT TRACKING

ARS-16.1: VISUAL TRACKING VIA TEMPORALLY-REGULARIZED CONTEXT-AWARE 2051
CORRELATION FILTERS

Jiawen Liao, Xi’an Institute of Optics and Precision Mechanics, China;, Chun Qi, Xi’an Jiaotong University, China; Jianzhong
Cao, He Bian, Xi’an Institute of Optics and Precision Mechanics, China

ARS-16.2: END-TO-END TEMPORAL FEATURE AGGREGATION FOR SIAMESE 2056
TRACKERS
Zhenbang Li, Qiang Wang, Jin Gao, Bing Li, Weiming Hu, Institute of Automation, Chinese Academy of Sciences, China

ARS-16.3: IOU - SIAMTRACK: 10U GUIDED SIAMESE NETWORK FOR VISUAL 2061
OBJECT TRACKING
Mohana Murali Dasari, Rama Krishna Sai Subrahmanyam Gorthi, Indian Institute of Technology, Tirupati, India

ARS-16.4: GLOBALLY SPATIAL-TEMPORAL PERCEPTION: A LONG-TERM TRACKING 2066
SYSTEM
Zhenbang Li, Qiang Wang, Jin Gao, Bing Li, Weiming Hu, Institute of Automation, Chinese Academy of Sciences, China

ARS-16.5: TRACKING HUNDREDS OF PEOPLE IN DENSELY CROWDED SCENES 2071
WITH PARTICLE FILTERING SUPERVISING DEEP CONVOLUTIONAL NEURAL NETWORKS

Gianni Franchi, Emanuel Aldea, Université Paris Saclay, France, Séverine Dubuisson, Aix Marseille University, France,; Isabelle
Bloch, Institut polytechnique de Paris, France

ARS-16.6: AN EFFECTIVE HIERARCHICAL RESOLUTION LEARNING METHOD FOR 2076
LOW-RESOLUTION TARGETS TRACKING
Rungqing Zhang, Chunxiao Fan, Yue Ming, Hao Fu, Xuyang Meng, Beijing University of Posts and Telecommunications, China

ARS-16.7: RELIABLE TEMPORALLY CONSISTENT FEATURE ADAPTATION FOR 2081
VISUAL OBJECT TRACKING
Goutam Yelluru Gopal, Maria A. Amer, Concordia University, Canada

ARS-16.8: HOW INCOMPLETELY SEGMENTED INFORMATION AFFECTS 2086
MULTI-OBJECT TRACKING AND SEGMENTATION (MOTS)

Yu-Sheng Chou, National Taiwan University, Taiwan; Chien-Yao Wang, Academia Sinica, Taiwan,; Shou-De Lin, National Taiwan
University, Taiwan; Hong-Yuan Mark Liao, Academia Sinica, Taiwan

ARS-16.9: FUSION OF SALIENCY MAP AND DEEP FEATURE-BASED CORRELATION 2091
FILTER FOR ENHANCING TRACKING PERFORMANCES
Hyemin Lee, Daijin Kim, POSTECH, Republic of Korea

ARS-16.10: PRIVACY-AWARE EDGE COMPUTING SYSTEM FOR PEOPLE TRACKING 2096
Jukka Yrjdndinen, Xingyang Ni, Bishwo Adhikari, Heikki Huttunen, Tampere University, Finland

ARS-16.11: OBJECT TRACKING VIA IMAGENET CLASSIFICATION SCORES 2101
Li Wang, Agency for Science, Technology and Research, Singapore; Ting Liu, Bing Wang, Nanyang Technological University,
Singapore, Jie Lin, Xulei Yang, Agency for Science, Technology and Research, Singapore; Gang Wang, Nanyang Technological
University, Singapore

ARS-16.12: BAE-NET: A BAND ATTENTION AWARE ENSEMBLE NETWORK FOR 2106
HYPERSPECTRAL OBJECT TRACKING

Zhuanfeng Li, Fengchao Xiong, Nanjing University of Science and Technology, China; Jun Zhou, Jing Wang, Griffith University,
Australia; Jianfeng Lu, Nanjing University of Science and Technology, China; Yuntao Qian, College of Computer Science, China

xIvi



ARS-16.13: DUAL-DIRECTION PERCEPTION AND COLLABORATION NETWORK FOR 2111
NEAR-ONLINE MULTI-OBJECT TRACKING

Xian Zhong, Ming Tan, Wuhan University of Technology, China; Weijian Ruan, Wenxin Huang, Wuhan University, China, Liang
Xie, Jingling Yuan, Wuhan University of Technology, China

ARS-16.14: HIGH PERFORMANCE VISUAL TRACKING WITH SIAMESE ACTOR-CRITIC 2116
NETWORK
Dawei Zhang, Zhonglong Zheng, Zhejiang Normal University, China

ARS-17: MACHINE LEARNING FOR RECOGNITION IN IMAGES AND VIDEOS I

ARS-17.1: DISCRIMINATIVE CLIP MINING FOR VIDEO ANOMALY DETECTION 2121
Li Sun, Yanjun Chen, Wu Luo, Shanghai Jiao Tong University, China; Haiyan Wu, Railway Police College, China; Chongyang
Zhang, Shanghai Jiao Tong University, China

ARS-17.2: PROPOSAL-BASED INSTANCE SEGMENTATION WITH POINT 2126
SUPERVISION

Issam Laradji, University of British Columbia, Canada; Negar Rostamzadeh, Pedro Pinheiro, David Vazquez, Mark Schmidit,
Element Al, Canada

ARS-17.3: CAM-UNET: CLASS ACTIVATION MAP GUIDED UNET WITH FEEDBACK 2131
REFINEMENT FOR DEFECT SEGMENTATION
Dongyun Lin, Yiqun Li, Shitala Prasad, Tin Lay Nwe, Sheng Dong, Zaw Min Qo, Institute for Infocomm Research, Singapore

ARS-17.4: ATTENTION-ENHANCED AND MORE BALANCED R-CNN FOR OBJECT 2136
DETECTION

Ruohong Mei, Haiying Wang, Aidong Men, Beijing University of Posts and Telecommunications, China

ARS-17.5: QAMFACE: QUADRATIC ADDITIVE ANGULAR MARGIN LOSS FOR FACE 2141
RECOGNITION

He Zhao, Yongjie Shi, Tong Xin, Xianghua Ying, Hongbin Zha, Peking University, China

ARS-17.6: IMPROVING DETECTION AND RECOGNITION OF DEGRADED FACES BY 2146
DISCRIMINATIVE FEATURE RESTORATION USING GAN

Soumya Shubhra Ghosh, Yang Hua, Queen s University Belfast, United Kingdom; Sankha Subhra Mukherjee, Anyvision, United
Kingdom; Neil Robertson, Queen’s University Belfast, United Kingdom

ARS-17.7: A GENERATIVE SELF-ENSEMBLE APPROACH TO 2151
SIMULATED+UNSUPERVISED LEARNING

Yu Mitsuzumi, NTT Corporation / Kyoto University, Japan, Go Irie, Akisato Kimura, NTT Corporation, Japan, Atsushi
Nakazawa, Kyoto University, Japan

ARS-17.8: LEARNING DISENTANGLED FEATURE REPRESENTATIONS FOR ANOMALY 2156
DETECTION
Wei-Yu Lee, MOXA Inc., Taiwan; Yu-Chiang Frank Wang, National Taiwan University, Taiwan

ARS-17.9: FACE RECOGNITION UNDER LOW ILLUMINATION VIA DEEP FEATURE 2161
RECONSTRUCTION NETWORK
Yu-Hsuan Huang, Homer H. Chen, National Taiwan University, Taiwan

ARS-17.10: PAIRWISE ADJACENCY MATRIX ON SPATIAL TEMPORAL GRAPH 2166
CONVOLUTION NETWORK FOR SKELETON-BASED TWO-PERSON INTERACTION

RECOGNITION

Chao-Lung Yang, Aji Setyoko, Hendrik Tampubolon, Kai-Lung Hua, National Taiwan University of Science and Technology,
Taiwan

ARS-17.11: JUST NOTICEABLE DIFFERENCE FOR MACHINES TO GENERATE 2171
ADVERSARIAL IMAGES
Adil Kaan Akan, Mehmet Ali Genc, Fatos Tunay Yarman Vural, Middle East Technical University, Turkey

xlvii



ARS-17.12: EFFICIENT TEMPORAL-SPATIAL FEATURE GROUPING FOR VIDEO 2176
ACTION RECOGNITION
Zhikang Qiu, Xu Zhao, Shanghai Jiao Tong University, China

ARS-17.13: SPEAKER-INDEPENDENT LIPREADING WITH LIMITED DATA 2181
Chenzhao Yang, Shilin Wang, Xingxuan Zhang, Yun Zhu, Shanghai Jiaotong University, China

ARS-17.14: POINT SET ATTENTION NETWORK FOR SEMANTIC SEGMENTATION 2186
Jie Jiang, Jing Liu, Jun Fu, Xinxin Zhu, Hanging Lu, Institute of Automation, Chinese Academy of Sciences, China

ARS-17.15: MT-UNET: A NOVEL U-NET BASED MULTI-TASK ARCHITECTURE FOR 2191
VISUAL SCENE UNDERSTANDING
Ankit Jha, Awanish Kumar, Shivam Pande, Biplab Banerjee, IIT Bombay, India

ARS-17.16: ADVERSARIAL DEFENSE VIA LOCAL FLATNESS REGULARIZATION 2196
Jia Xu, Yiming Li, Yong Jiang, Shutao Xia, Tsinghua University, China

ARS-18: MACHINE LEARNING FOR RECOGNITION IN IMAGES AND VIDEOS II

ARS-18.1: CNN-ASSISTED COVERINGS IN THE SPACE OF TILTS: BEST AFFINE 2201
INVARIANT PERFORMANCES WITH THE SPEED OF CNNS

Mariano RODRIGUEZ, Gabriele Facciolo, Rafael Grompone von Gioi, ENS Paris-Saclay, France; Pablo Musé, Universidad de
La Republica, Uruguay, Julie Delon, Université Paris Descartes, France, Jean-Michel Morel, ENS Paris-Saclay, France

ARS-18.2: SPATIO-TEMPORAL SLOWFAST SELF-ATTENTION NETWORK FOR 2206
ACTION RECOGNITION
Myeongjun Kim, Taehun Kim, Daijin Kim, POSTECH, Republic of Korea

ARS-18.3: PENTADENT-NET: PEDESTRIAN ATTRIBUTE RECOGNITION WITH 2211
DISTANCE REFINEMENT AND CORRELATION MINING

Yuan Liu, Nanyang Technological University, Singapore; Maoqing Tian, Jun Hou, Shuai Yi, SenseTime Group Limited, China;
Zhiping Lin, Nanyang Technological University, Singapore

ARS-18.4: BUBBLENET: A DISPERSE RECURRENT STRUCTURE TO RECOGNIZE 2216
ACTIVITIES
Igor Leonardo Oliveira Bastos, Victor Hugo Melo, William Schwartz, Universidade Federal de Minas Gerais, Brazil

ARS-18.5: TOWARDS ADAPTIVE SEMANTIC SEGMENTATION BY PROGRESSIVE 2221
FEATURE REFINEMENT
Bin Zhang, Shengjie Zhao, Rongqing Zhang, Tongji University, China

ARS-18.6: KERNELIZED DENSE LAYERS FOR FACIAL EXPRESSION RECOGNITION 2226
M.Amine Mahmoudi, Mustapha Stambouli University of Mascara, Algeria, Algeria; Aladine Chetouani, PRISME, university of
Orleans, France; Fatma Boufera, Mustapha Stambouli University of Mascara, Algeria, Algeria; Hedi Tabia, IBISC laboratory,
University of Paris-Saclay, Paris, France, France

ARS-18.7: DETECTION FEATURES AS ATTENTION (DEFAT): A KEYPOINT-FREE 2231
APPROACH TO AMUR TIGER RE-IDENTIFICATION
Xinhua Cheng, Jianing Zhu, Nan Zhang, Qian Wang, Qijun Zhao, Sichuan University, China

ARS-18.8: SECURITY OF FACIAL FORENSICS MODELS AGAINST ADVERSARIAL 2236
ATTACKS

Rong Huang, Donghua University, China; Fuming Fang, National Institute of Informatics, Japan; Huy H. Nguyen, SOKENDAI
(The Graduate University for Advanced Studies), Japan; Junichi Yamagishi, Isao Echizen, National Institute of Informatics,
Japan

ARS-18.9: ACTIVE IMAGE SAMPLING ON CANONICAL VIEWS FOR NOVEL OBJECT 2241
DETECTION
Qianli Xu, Fen Fang, Nicolas Gauthier, Liyuan Li, Joo-Hwee Lim, Institute for Infocomm Research, Singapore

xlviii



ARS-18.10: LEARNING IMAGE AESTHETICS BY LEARNING INPAINTING 2246
June Hao Ching, John See, Lai-Kuan Wong, Multimedia University, Malaysia

ARS-18.11: VISUAL RELATIONSHIP CLASSIFICATION WITH NEGATIVE-SAMPLE 2251
MINING

Roberto de Moura Estevdo Filho, José Gabriel Rodriguez Carneiro Gomes, Federal University of Rio de Janeiro, Brazil;
Leonardo de Oliveira Nunes, Microsoft, Brazil

ARS-18.12: LEARNING ENHANCED RESOLUTION-WISE FEATURES FOR HUMAN 2256
POSE ESTIMATION

Kun Zhang, Peng He, Ping Yao, Institute of Computing Technology, Chinese Academy of Sciences, China; Min Du, Rui Wu,
Horizon Robotics, China; Ge Chen, Institute of Computing Technology, Chinese Academy of Sciences, China; Huimin Li, Beijing
Institute of Technology, China; Li Fu, Tianyao Zheng, Institute of Computing Technology, Chinese Academy of Sciences, China

ARS-06: MACHINE LEARNING FOR IMAGE AND VIDEO ANALYSIS AND RETRIEVAL I

ARS-06.1: SPACE-TIME GUIDED ASSOCIATION LEARNING FOR UNSUPERVISED 2261
PERSON RE-IDENTIFICATION

Chih-Wei Wu, Chih-Ting Liu, Wei-Chih Tu, National Taiwan University, Taiwan, Yu Tsao, Academia Sinica, Taiwan; Yu-Chiang
Frank Wang, Shao-Yi Chien, National Taiwan University, Taiwan

ARS-06.2: SCENE-UNIFIED IMAGE TRANSLATION FOR VISUAL LOCALIZATION 2266
Sheng Han, Wei Gao, Yiming Wan, Yihong Wu, NLPR, Institute of Automation, Chinese Academy of Sciences, China

ARS-06.3: RAILCAR DETECTION, IDENTIFICATION AND TRACKING FOR RAIL YARD 2271
MANAGEMENT

Ming-Ching Chang, University at Albany - SUNY, United States; Guangliang Zhao, GE Global Research Center, United States;
Abhineet Kumar Pandey, Andrew Pulver, University at Albany - SUNY, United States, Peter Tu, GE Global Research Center,
United States

ARS-06.4: FUSION TARGET ATTENTION MASK GENERATION NETWORK FOR 2276
VIDEO SEGMENTATION

Yunyi Li, Peking University Shenzhen Graduate School, China; Yuan Li, Fangping Chen, Fan Yang, Huizhu Jia, Xiaodong Xie,
Peking University, China

ARS-06.5: IDENTITY-INVARIANT FACIAL LANDMARK FRONTALIZATION FOR FACIAL 2281
EXPRESSION ANALYSIS

Vassilios Vonikakis, Advanced Digital Sciences Center (ADSC), Singapore; Stefan Winkler, National University of Singapore
(NUS), Singapore

ARS-06.6: ANIMGAN: A SPATIOTEMPORALLY-CONDITIONED GENERATIVE 2286
ADVERSARIAL NETWORK FOR CHARACTER ANIMATION
Maryam Sadat Mirzaei, Kourosh Meshgi, RIKEN AIP, Japan, Etienne Frigo, University of Savoie Mont Blanc, France, France

ARS-06.7: SEMANTICALLY SUPERVISED MAXIMAL CORRELATION FOR 2291
CROSS-MODAL RETRIEVAL
Mingyang Li, Yang Li, Shao-Lun Huang, Lin Zhang, Tsinghua University, China

ARS-06.8: INFRARED-VISIBLE PERSON RE-IDENTIFICATION VIA CROSS-MODALITY 2296
BATCH NORMALIZED IDENTITY EMBEDDING AND MUTUAL LEARNING
Yigi Lin, Andy J. Ma, Jinpeng Wang, Sun Yat-sen University, China

ARS-06.9: CRVOS: CLUE REFINING NETWORK FOR VIDEO OBJECT 2301
SEGMENTATION
Suhwan Cho, MyeongAh Cho, Tae-young Chung, Heansung Lee, Sangyoun Lee, Yonsei University, Republic of Korea

ARS-06.10: SUPERVISED MULTI-VIEW DISTRIBUTED HASHING 2306
Yunpeng Tang, Xiaobo Shen, Zexuan Ji, Tao Wang, Peng Fu, Quan-Sen Sun, Nanjing University of Science and Technology, China

xlix



ARS-06.11: LABEL PREDICTION FRAMEWORK FOR SEMI-SUPERVISED 2311
CROSS-MODAL RETRIEVAL

Devraj Mandal, Indian Institute of Science, India;, Pramod Rao, Saarland University, Germany, Soma Biswas, Indian Institute of
Science, India

ARS-06.12: LOOC: LOCALIZE OVERLAPPING OBJECTS WITH COUNT 2316
SUPERVISION
Issam Laradji, Unversity of British Columbia, Canada; Rafael Pardinas, Pau Rodriguez, David Vazquez, Element Al, Canada

ARS-06.13: ILLUMINATION ADAPTIVE PERSON REID BASED ON TEACHER-STUDENT 2321
MODEL AND ADVERSARIAL TRAINING

Ziyue Zhang, Richard Yi Da Xu, Shuai Jiang, Yang Li, Congzhentao Huang, Chen Deng, University of Technology Sydney,
Australia

ARS-06.14: CROSS-MODAL RETRIEVAL WITH NOISY LABELS 2326
Devraj Mandal, Soma Biswas, Indian Institute of Science, India

ARS-07: MACHINE LEARNING FOR IMAGE AND VIDEO ANALYSIS AND RETRIEVAL 11

ARS-07.1: AN EVALUATION OF DESIGN CHOICES FOR PEDESTRIAN ATTRIBUTE 2331
RECOGNITION IN VIDEO
Andreas Specker, Karlsruhe Institute of Technology, Germany, Arne Schumann, Jiirgen Beyerer, Fraunhofer IOSB, Germany

ARS-07.2: INTRA-CLIP AGGREGATION FOR VIDEO PERSON RE-IDENTIFICATION 2336
Takashi Isobe, Han Jian, Tsinghua University, China; Fang Zhu, New York University, United States; Yali Li, Shengjin Wang,
Tsinghua University, China

ARS-07.3: AFEATURE PAIR FUSION AND HIERARCHICAL LEARNING FRAMEWORK 2341
FOR VIDEO RE-LOCALIZATION
Ruolin Wang, Yuan Zhou, Tianjin University, China

ARS-07.4: IMAGE COMPLETION AND EXTRAPOLATION WITH CONTEXTUAL CYCLE 2346
CONSISTENCY
Sai Hemanth Kasaraneni, Abhishek Mishra, Samsung Research Institute, India

ARS-07.5: MULTI BRANCH SIAMESE NETWORK FOR PERSON RE-IDENTIFICATION 2351
Asad Munir, Niki Martinel, Christian Micheloni, University of Udine, Italy

ARS-07.6: OPEN-SET METRIC LEARNING FOR PERSON RE-IDENTIFICATION IN 2356
THE WILD
Arindam Sikdar, Dibyadip Chatterjee, Arpan Bhowmik, Ananda Chowdhury, Jadavpur University, India

ARS-07.7: CROSS-YEAR MULTI-MODAL IMAGE RETRIEVAL USING SIAMESE 2361
NETWORKS

Margarita Khokhlova, Valerie Gouet-Brunet, Nathalie Abadie, IGN, France; Liming Chen, MI/LIRIS | Ecole Centrale de Lyon,
France

ARS-07.8: SEMI-SUPERVISED GRAPH CONVOLUTIONAL HASHING NETWORK FOR 2366
LARGE-SCALE CROSS-MODAL RETRIEVAL
Zhanjian Shen, Deming Zhai, Xianming Liu, Junjun Jiang, Harbin Institute of Technology, China

ARS-07.9: SEG-HASHNET: SEMANTIC SEGMENTATION BASED UNSUPERVISED 2371
HASHING
MENG ZHANG, SONG LIU, YUESHENG ZHU, ZHIQIANG BAI, JINLONG LIN, Peking University, China

ARS-07.10: LEARNING DISCRIMINATIVE PART FEATURES THROUGH ATTENTIONS 2376
FOR EFFECTIVE AND SCALABLE PERSON SEARCH

Jicheol Park, Boseung Jeong, POSTECH, Republic of Korea; Jongju Shin, Juyoung Lee, Kakao corp., Republic of Korea, Suha
Kwak, POSTECH, Republic of Korea




ARS-07.11: DOMAIN ADAPTATION FOR LANE MARKING: AN UNSUPERVISED 2381
APPROACH

Ammar Saqib, Sarah Sajid, Sheikh Mahad Arif, Amara Tariq, Nazim Ashraf, Forman Christian College (A Chartered University),
Pakistan

ARS-08: MACHINE LEARNING FOR IMAGE AND VIDEO ANALYSIS AND RETRIEVAL III

ARS-08.1: SKINNY: A LIGHTWEIGHT U-NET FOR SKIN DETECTION AND 2386
SEGMENTATION
Tomasz Tarasiewicz, Jakub Nalepa, Michal Kawulok, Silesian University of Technology, Poland

ARS-08.2: GRAPH PATTERN LOSS BASED DIVERSIFIED ATTENTION NETWORK FOR 2391
CROSS-MODAL RETRIEVAL

Xueying Chen, Rong Zhang, University of Science and Technology of China, China; Yibing Zhan, Hangzhou Dianzi University,
China

ARS-08.3: VIDEO SUMMARIZATION WITH ANCHORS AND MULTI-HEAD ATTENTION 2396
Yi-Lin Sung, Cheng-Yao Hong, Yen-Chi Hsu, Academia Sinica, Taiwan

ARS-08.4: EDGE-GAN: EDGE CONDITIONED MULTI-VIEW FACE IMAGE 2401
GENERATION

Hegqing Zou, Kenan Emir Ak, Ashraf Ali Kassim, National University of Singapore, Singapore

ARS-08.5: HUMAN MOTION GENERATION BY STOCHASTIC CONDITIONING OF 2406
DEEP RECURRENT NETWORKS ON POSE MANIFOLDS
Himanshu Buckchash, Balasubramanian Raman, IIT Roorkee, India

ARS-08.6: JOINT STATISTICAL AND SPATIAL SPARSE REPRESENTATION FOR 2411
ROBUST IMAGE AND IMAGE-SET CLASSIFICATION
Hao Cheng, Bihan Wen, Nanyang Technological University, Singapore

ARS-08.7: GRADIENTS AS A MEASURE OF UNCERTAINTY IN NEURAL NETWORKS 2416
Jinsol Lee, Ghassan AIRegib, Georgia Institute of Technology, United States

ARS-08.8: SELF-SUPERVISED ANNOTATION OF SEISMIC IMAGES USING LATENT 2421
SPACE FACTORIZATION

Oluwaseun Aribido, Ghassan AIRegib, Georgia Institute of Technology, United States;, Mohamed Deriche, King Fahd University
of Petroleum and Minerals, Saudi Arabia

ARS-08.9: VARIATIONAL AUTOENCODER BASED UNSUPERVISED DOMAIN 2426
ADAPTATION FOR SEMANTIC SEGMENTATION
Zongyao Li, Ren Togo, Takahiro Ogawa, Miki Haseyama, Hokkaido University, Japan

ARS-08.10: IMAGE RETRIEVAL WITH LINGUAL AND VISUAL PARAPHRASING VIA 2431
GENERATIVE MODELS
Rintaro Yanagi, Ren Togo, Takahiro Ogawa, Miki Haseyama, Hokkaido University, Japan

ARS-08.11: SCALE-INVARIANT SIAMESE NETWORK FOR PERSON 2436
RE-IDENTIFICATION
Yunzhou Zhang, Weidong Shi, Shuangwei Liu, Jining Bao, Ying Wei, Northeastern University of China, China

ARS-08.12: COMPLEX SPATIAL-TEMPORAL ATTENTION AGGREGATION FOR VIDEO 2441
PERSON RE-IDENTIFICATION
Wenjie Ding, Xing Wei, Xiaopeng Hong, Yihong Gong, Xi’an Jiaotong University, China

ARS-08.13: FEW-SHOT LEARNING FOR REMOTE SENSING IMAGE RETRIEVAL 2446
WITH MAML
Qian Zhong, Yuntao Qian, Zhejiang University, China

li



ARS-02: BIOMEDICAL AND BIOLOGICAL IMAGE ANALYSIS

ARS-02.1: SEMI-SUPERVISED MULTIMODALITY LEARNING WITH GRAPH 2451
CONVOLUTIONAL NEURAL NETWORKS FOR DISEASE DIAGNOSIS
Yongxiang Huang, Albert C. S. Chung, The Hong Kong University of Science and Technology, Hong Kong SAR of China

ARS-02.2: POLLEN13K: A LARGE SCALE MICROSCOPE POLLEN GRAIN IMAGE 2456
DATASET

Sebastiano Battiato, Alessandro Ortis, Francesca Trenta, University of Catania, Italy; Lorenzo Ascari, Mara Politi, Consolata
Siniscalco, University of Turin, Italy

ARS-02.3: NDDR-LCS: A MULTI-TASK LEARNING METHOD FOR CLASSIFICATION 2461
OF CAROTID PLAQUES

Huayu Shen, Wu Zhang, Shanghai University, China, Haiya Wang, Renji Hospital, Shanghai Jiao Tong University Medical
School, China; Guangtai Ding, Jiang Xie, Shanghai University, China

ARS-02.4: MULTIMODAL IMAGE-TO-IMAGE TRANSLATION FOR GENERATION OF 2466
GASTRITIS IMAGES
Ren Togo, Takahiro Ogawa, Miki Haseyama, Hokkaido University, Japan

ARS-02.5: FAST TUMOR DETECTOR IN WHOLE-SLIDE IMAGE WITH DYNAMIC 2471
PROGRAMING BASED MONTE CARLO SAMPLING

Jing KE, Yiging SHEN, Shanghai Jiao Tong University, China; Yi GUO, Western Sydney University, Australia; Xiaoyao LIANG,
Shanghai Jiao Tong University, China

ARS-02.6: IMPROVING ROBUSTNESS USING JOINT ATTENTION NETWORK FOR 2476
DETECTING RETINAL DEGENERATION FROM OPTICAL COHERENCE TOMOGRAPHY

IMAGES

Sharif Amit Kamran, Alireza Tavakkoli, University of Nevada, Reno, United States; Stewart Lee Zuckerbrod, Houston Eye
Associates, United States

ARS-02.7: MULTI-SCALE FEATURE PYRAMIDS FOR WEAKLY SUPERVISED 2481
THORACIC DISEASE LOCALIZATION
Yang Ma, Andy J Ma, Youngsun Pan, Xi Chen, Sun Yat-sen University, China

ARS-02.8: AN ENHANCED DEEP LEARNING ARCHITECTURE FOR CLASSIFICATION 2486
OF TUBERCULOSIS TYPES FROM CT LUNG IMAGES

Xiaohong Gao, Richard Comley, Middlesex University, United Kingdom; Maleika Heenaye-Mamode Khan, University of
Mauritius, Mauritius

ARS-02.9: MODELING SHAPE DYNAMICS DURING CELL MOTILITY IN 2491
MICROSCOPY VIDEOS

Ximu Deng, Florida State University, United States,; Rituparna Sarkar, Elisabeth Labruyere, Jean-Christophe Olivo-Marin,
Institut Pasteur, France; Anuj Srivastava, Florida State University, United States

ARS-02.10: SEA-NET: SQUEEZE-AND-EXCITATION ATTENTION NET FOR DIABETIC 2496
RETINOPATHY GRADING

Ziyuan Zhao, Institute for Infocomm Research, Agency for Science, Technology and Research, Singapore; Kartik Chopra, Institute
of Systems Science, National University of Singapore, Singapore; Zeng Zeng, Institute for Infocomm Research, Agency for
Science, Technology and Research, Singapore

ARS-02.11: GLEASON GRADING OF HISTOLOGY PROSTATE IMAGES THROUGH 2501
SEMANTIC SEGMENTATION VIA RESIDUAL U-NET

Amartya Kalapahar, Julio Silva-Rodriguez, Adridn Colomer, Fernando Lopez-Mir, Valery Naranjo, Polytechnic University of
Valencia, Spain

ARS-02.12: QUANTIFYING ACTIN FILAMENTS IN MICROSCOPIC IMAGES USING 2506
KEYPOINT DETECTION TECHNIQUES AND A FAST MARCHING ALGORITHM
Yi Liu, Alexander Nedo, Kody Seward, Jeffrey Caplan, Chandra Kambhamettu, University of Delaware, United States

lii



ARS-02.13: AUTOMATIC MEASUREMENT OF FETAL CAVUM SEPTUM PELLUCIDUM 2511
FROM ULTRASOUND IMAGES USING DEEP ATTENTION NETWORK

Yuzhou Wu, Zhigang Chen, Central South University, China; Kuifang Shen, Xiangya Hospital, China; Jia Wu, Central South
University, China

ARS-02.14: RTIP: A FULLY AUTOMATED ROOT TIP TRACKER FOR MEASURING 2516
PLANT GROWTH WITH INTERMITTENT PERTURBATIONS

Deniz Kavzak Ufuktepe, Kannappan Palaniappan, University of Missouri Columbia, United States, Tobias Baskin, University of
Massachusetts Amherst, United States

ARS-02.15: GENERATION OF VIEWED IMAGE CAPTIONS FROM HUMAN BRAIN 2521
ACTIVITY VIA UNSUPERVISED TEXT LATENT SPACE
Saya Takada, Ren Togo, Takahiro Ogawa, Miki Haseyama, Hokkaido University, Japan

ARS-02.16: GLAUCOMA DETECTION FROM RAW CIRCUMPAPILLARY OCT IMAGES 2526
USING FULLY CONVOLUTIONAL NEURAL NETWORKS
Gabriel Garcia, Rocio del Amor, Adrian Colomer, Valery Naranjo, Universitat Politecnica de Valéncia (UPV), Spain

ELI-01: ELECTRONIC IMAGING

ELI-01.1: TARGETED INCORPORATING SPATIAL INFORMATION IN SPARSE 2531
SUBSPACE CLUSTERING OF HYPERSPECTRAL REMOTE SENSING IMAGES
Jiaqiyu Zhan, Yuesheng Zhu, Zhigiang Bai, Peking University, China

ELI-01.2: DEEP LEARNING BASED CROSS-SPECTRAL DISPARITY ESTIMATION FOR 2536
STEREO IMAGING

Nils Genser, Andreas Spruck, Jiirgen Seiler, André Kaup, Friedrich-Alexander-Universitdt Erlangen-Niirnberg, Germany
ELI-01.3: LOW LIGHT IMAGE ENHANCEMENT BY MULTISPECTRAL FUSION OF 2541
RGB AND NIR IMAGES

Junxue Zheng, Cheolkon Jung, Shengtao Yu, Xidian University, China

ELI-01.4: PLUG-AND-PLAY REGISTRATION AND FUSION 2546
Unni V. S., Pravin Nair, Kunal Chaudhury, Indian Institute of Science, India

ELI-01.5: LOCAL GEOMETRY ANALYSIS FOR IMAGE TAMPERING DETECTION 2551
Kais Rouis, Petra Gomez-Krdmer, Mickaél Coustaty, La Rochelle University, France

ELI-01.6: CROSS-MODAL DEEP NETWORKS FOR DOCUMENT IMAGE 2556
CLASSIFICATION

Souhail Bakkali, Zuheng Ming, Mickaél Coustaty, La Rochelle Université, France; Mar¢al Rusiiol, Universitat Autonoma de
Barcelona, Spain

ELI-01.7: INK FLOW PATTERNS IN MULTI COLOR INKJET IMAGES AND THEIR 2561
IMPACT ON GRAININESS NOISE

Qiulin Chen, Purdue University, United States,; Palghat Ramesh, Chu-heng Liu, Xerox Inc., United States; Jan P. Allebach,
Purdue University, United States

ELI-01.8: NEW DESIGN FOR COLOR SCREEN SETS FOR HIGH-END DIGITAL 2566
COLOR PRESS

Tal Frank, Oren Haik, Hewlett-Packard Indigo, Israel; Altyngul Jumabayeva, Jan Allebach, Purdue University, United States,
Yitzhak Yitzhaky, Ben-Gurion University, Israel

ELI-01.9: MONOCHROME AND COLOR POLARIZATION DEMOSAICKING USING 2571
EDGE-AWARE RESIDUAL INTERPOLATION
Miki Morimatsu, Yusuke Monno, Masayuki Tanaka, Masatoshi Okutomi, Tokyo Institute of Technology, Japan

ELI-01.10: THE SUPATLANTIQUE SCANNED DOCUMENTS DATABASE FOR DIGITAL 2576
IMAGE FORENSICS PURPOSES
Chaima Ben Rabah, Gouenou Coatrieux, IMT Atlantique, France; Riadh Abdelfattah, Higher School of Communications, Tunisia

liii



ELI-01.11: DIAG2GRAPH: REPRESENTING DEEP LEARNING DIAGRAMS IN RESEARCH 2581
PAPERS AS KNOWLEDGE GRAPHS

Aditi Roy, loannis Akrotirianakis, Amar V. Kannan, Dmitriy Fradkin, Arquimedes Canedo, Kaushik Koneripalli, Siemens
Corporate Technology, United States

3D-03: IMAGE AND VIDEO PROCESSING AUGMENTED AND VIRTUAL REALITY

3D-03.1: TRACK: A MULTI-MODAL DEEP ARCHITECTURE FOR HEAD MOTION 2586
PREDICTION IN 360-DEGREE VIDEOS
Miguel Fabian Romero Rondon, Lucile Sassatelli, Ramon Aparicio-Pardo, Frédéric Precioso, Université Cote d’Azur, France

3D-03.2: OPEN AUGMENTED REALITY SYSTEM FOR MOBILE MARKERLESS 2591
TRACKING
Madjid MAIDI, ESME Sudria, Télécom SudParis, France; Yassine Lehiani, Marius Preda, Télécom SudParis, France

3D-03.3: JOINT DEMOSAICKING / RECTIFICATION OF FISHEYE CAMERA IMAGES 2596
USING MULTI-COLOR GRAPH LAPLACIAN REGULARIZATION
Fengbo Lan, Cheng Yang, Gene Cheung, York University, Canada; Jack Z. G. Tan, Kandao Technology, Australia

3D-03.4: DESCRIPTOR SCORING FOR FEATURE SELECTION IN REAL-TIME VISUAL 2601
SLAM
Prashant Laddha, Om Omer, Gurpreet S Kalsi, Dipan Mandal, Sreenivas Subramoney, Intel, India

3D-02: LIGHT-FIELD IMAGE PROCESSING AND COMPRESSION

3D-02.1: HIERARCHICAL FOURIER DISPARITY LAYER TRANSMISSION FOR LIGHT 2606
FIELD STREAMING
Mikael Le Pendu, Cagri Ozcinar, Aljosa Smolic, Trinity College Dublin, Ireland

3D-02.2: FACE AUTHENTICATION FROM GRAYSCALE CODED LIGHT FIELD 2611
Dana Weitzner, David Mendlovic, Raja Giryes, Tel Aviv University, Israel

3D-02.3: LIGHT FIELD STITCHING BASED ON CONCENTRIC SPHERICAL 2616
MODELING

Siyao Zhou, Xin Jin, Pei Wang, Shenzhen International Graduate School, Tsinghua University, China

3D-02.4: SOFT COLOUR SEGMENTATION ON LIGHT FIELDS 2621
Pierre Matysiak, Mairéad Grogan, Weston Aenchbacher, Aljosa Smolic, Trinity College Dublin, Ireland

3D-02.5: ROBUST DEPTH ESTIMATION FROM MULTI-FOCUS PLENOPTIC IMAGES 2626
Francisco Cunha, Lucas Thomaz, Instituto de Telecomunicagoes, Portugal; Luis Tavora, Polytechnic of Leiria, Portugal; Pedro
Assun¢do, Rui Fonseca-Pinto, Sérgio Faria, Instituto de Telecomunicagdes, Portugal

3D-02.6: ROBUST LIGHT FIELD DEPTH ESTIMATION WITH OCCLUSION BASED 2631
ON SPATIAL AND SPECTRAL ENTROPIES DATA COSTS
Vinh Van Duong, Thuc Nguyen Huu, Byeungwoo Jeon, Sunkyunkwan University, Viet Nam

3D-02.7: A SPATIO-ANGULAR BINARY DESCRIPTOR FOR FAST LIGHT FIELD INTER 2636
VIEW MATCHING
Martin Alain, Aljosa Smolic, Trinity College Dublin, Ireland

3D-06: MACHINE LEARNING IN 3D IMAGE AND VIDEO PROCESSING

3D-06.1: POINTVOTENET: ACCURATE OBJECT DETECTION AND 6 DOF POSE 2641
ESTIMATION IN POINT CLOUDS
Frederik Hagelskjcer, Anders Glent Buch, University of Southern Denmark, Denmark

liv



3D-06.2: SEE THROUGH OCCLUSIONS: DETAILED HUMAN SHAPE ESTIMATION 2646
FROM A SINGLE IMAGE WITH OCCLUSIONS
Tianyi Zhang, Jin Wang, Qing Zhu, Beijing University of Technology, China, Baocai Yin, Dalian University of Technology, China

3D-06.3: FUSED GEOMETRY AUGMENTED IMAGES FOR ANALYZING TEXTURED 2651
MESH

Bilal Taha, University of Toronto, Canada, Munawar Hayat, University of Canberra, Australia; Stefano Berretti, University of
Florence, Italy;, Naoufel Werghi, Khalifa University, United Arab Emirates

3D-06.4: ADEEP LEARNING FRAMEWORK FOR 3D SURFACE PROFILING OF THE 2656
OBJECTS USING DIGITAL HOLOGRAPHIC INTERFEROMETRY
Krishna Sumanth Vengala, Rama Krishna Sai Subrahmanyam Gorthi, Indian Institute Of Technology, Tirupati, India, India

3D-06.5: 3D OBJECT DETECTION FOR AUTONOMOUS DRIVING USING TEMPORAL 2661
LIDAR DATA
Scott McCrae, Avideh Zakhor, University of California, Berkeley, United States

3D-06.6: SURFACE HOF: SURFACE RECONSTRUCTION FROM A SINGLE IMAGE 2666
USING HIGHER ORDER FUNCTION NETWORKS
Ziyun Wang, Volkan Isler, Daniel D. Lee, Samsung, United States

3D-06.7: IMPROVING 3D BRAIN TUMOR SEGMENTATION WITH PREDICT-REFINE 2671
MECHANISM USING SALIENCY AND FEATURE MAPS

Tin Lay Nwe, Zaw Min Oo, Saisubramaniam Gopalakrishnan, Dongyun Lin, Shitala Prasad, Sheng Dong, Yiqun Li, Ramanpreet
Singh Pahwa, Institute for Infocomm Research(I2R), Singapore

3D-06.8: DUAL INDEPENDENT CLASSIFICATION FOR SKETCH-BASED 3D SHAPE 2676
RETRIEVAL

Moncef Zakaria MOUFFOK, Octopeek, Université d’Evry, France,; Hedi Tabia, Université d’Evry, France; Ouassim Ait elhara,
Octopeek, France

3D-06.9: VARIATIONAL AUTO-ENCODERS WITHOUT GRAPH COARSENING FOR FINE 2681
MESH LEARNING
Nicolas Vercheval, Hendrik De Bie, Aleksandra Pizurica, Ghent University, Belgium

3D-04: POINT CLOUD PROCESSING AND COMPRESSION

3D-04.1: ASYNDROME-BASED AUTOENCODER FOR POINT CLOUD GEOMETRY 2686
COMPRESSION
Simone Milani, University of Padova, Italy

3D-04.2: SILHOUETTE 4D: AN INTER-FRAME LOSSLESS GEOMETRY CODER OF 2691
DYNAMIC VOXELIZED POINT CLOUDS
Eduardo Peixoto, Edil Medeiros, Evaristo Ramalho, Universidade de Brasilia, Brazil

3D-04.3: CSIOR: AN ALGORITHM FOR ORDERED TRIANGULAR MESH 2696
REGULARIZATION

Claudio Tortorici, Technology Innovation Institute, United Arab Emirates; Naoufel Werghi, Khalifa University, United Arab
Emirates, Stefano Berretti, University of Florence, Italy

3D-04.4: ON PREDICTIVE RAHT FOR DYNAMIC POINT CLOUD CODING 2701
André Luis Souto Ferreira, Ricardo Lopes de Queiroz, Universidade de Brasilia, Brazil

3D-04.5: VIDEO-BASED CODING OF VOLUMETRIC DATA 2706
Danillo Graziosi, Sony Corporation of America, United States; Bart Kroon, Philips, United States

3D-04.6: TPN: TOPOLOGICAL PERCEPTION NETWORK FOR 3D MESH 2711
REPRESENTATION

Bingtao Ma, University of Chinese Academy of Sciences, China, Yang Cong, Chinese Academy of Sciences, China, Hongsen Liu,
University of Chinese Academy of Sciences, China

Iv



3D-04.7: FOLDMATCH: ACCURATE AND HIGH FIDELITY GARMENT FITTING ONTO 2716
3D SCANS

Sk Aziz Ali, DFKI GmbH, TU Kaiserslautern, Germany, Sikang Yan, TU Kaiserslautern, Germany, Wolfgang Dornisch,
Brandenburgische Technische Universitdt Cottbus-Senftenberg, Germany, Didier Stricker, DFKI GmbH, TU Kaiserslautern,
Germany

3D-04.8: FALSE POSITIVE REMOVAL FOR 3D VEHICLE DETECTION WITH 2721
PENETRATED POINT CLASSIFIER
Sungmin Woo, Sangwon Hwang, Woojin Kim, Junhyeop Lee, Dogyoon Lee, Sangyoun Lee, Yonsei University, Republic of Korea

3D-04.9: REGION ADAPTIVE GRAPH FOURIER TRANSFORM FOR 3D POINT CLOUDS 2726
Eduardo Pavez, Benjamin Girault, Antonio Ortega, University of Southern California, United States; Philip A. Chou, Google,
Inc., United States

3D-04.10: LOSSY POINT CLOUD GEOMETRY COMPRESSION VIA DYADIC 2731
DECOMPOSITION
Davi R. Freitas, Eduardo Peixoto, Ricardo L. de Queiroz, Edil Medeiros, Universidade de Brasilia, Brazil

3D-04.11: SAMPLING OF 3D POINT CLOUD VIA GERSHGORIN DISC ALIGNMENT 2736
Chinthaka Dinesh, Simon Fraser University, Canada; Gene Cheung, York University, Canada; Fen Wang, Xidian University,
China; Ivan Bajic, Simon Fraser University, Canada

3D-04.12: PVDECONYV: POINT-VOXEL DECONVOLUTION FOR AUTOENCODING 2741
CAD CONSTRUCTION IN 3D

Kseniya Cherenkova, SnT, University of Luxembourg & Artec3D, Luxembourg, Djamila Aouada, SnT, University of Luxembourg,
Luxembourg,; Gleb Gusev, Artec3D, Luxembourg

3D-04.13: ADAPTIVE BLOCK PARTITIONING OF POINT CLOUDS FOR VIDEO-BASED 2746
COLOR COMPRESSION
Camilo Dorea, Ricardo de Queiroz, University of Brasilia, Brazil

3D-04.14: POINT CLOUD SEGMENTATION USING RGB DRONE IMAGERY 2750
Marc WuDunn, James Dunn, Avideh Zakhor, U.C. Berkeley, United States

3D-04.15: EXPLORING LONG-SHORT-TERM CONTEXT FOR POINT CLOUD 2755
SEMANTIC SEGMENTATION

Anan Du, University of Technology Sydney, Australia; Shuchao Pang, Macquarie University, Australia; Xiaoshui Huang,
University of Sydney, Australia; Jian Zhang, Qiang Wu, University of Technology Sydney, Australia

3D-05: STEREOSCOPIC AND MULTIVIEW PROCESSING AND DISPLAY

3D-05.1: STEREO DISPARITY ESTIMATION VIA JOINT SUPERVISED, 2760
UNSUPERVISED, AND WEAKLY SUPERVISED LEARNING
Haoyu Ren, Mostafa EI-Khamy, Jungwon Lee, Samsung Semiconductor Inc, United States

3D-05.2: 3D MULTI PERSON TRACKING WITH DUAL 360° CAMERAS 2765
Matthew Shere, Hansung Kim, Adrian Hilton, University of Surrey, United Kingdom

3D-05.3: GUIDED SPARSE FEATURE MATCHING VIA COARSELY DEFINED DENSE 2770
MATCHES

Niloufar Pourian, Oscar Nestares, Intel Corporation, United States

3D-05.4: OCCLUSION-GUIDED VERTICAL RETARGETING FOR STEREOSCOPIC 2775
IMAGES BASED ON PIXEL FUSION

Jiangchuan Hu, Kun Zeng, Sun Yat-Sen University, China; Kanoksak Wattanachote, Yongyi Gong, Guangdong University of
Foreign Studies, China

3D-05.5: NOISE-SAMPLING CROSS ENTROPY LOSS: IMPROVING DISPARITY 2780
REGRESSION VIA COST VOLUME AWARE REGULARIZER
Yang Chen, Zongqing Lu, Xuechen Zhang, Lei Chen, Qingmin Liao, Tsinghua University, China

Ivi



3D-05.6: AUTOMATIC 3D CHARACTER RECONSTRUCTION FROM FRONTAL AND 2785
LATERAL MONOCULAR 2D RGB VIEWS
Alejandro Beacco, Jaime Gallego-Vila, Mel Slater, Eventlab. University of Barcelona, Spain

3D-05.7: CONSTRAINED BUNDLE ADJUSTMENT APPLIED TO WING 3D 2790
RECONSTRUCTION WITH MECHANICAL LIMITATIONS

Quentin Demoulin, Frangois Lefebvre-Albaret, Airbus, France; Adrian Basarab, Denis Kouamé, University Paul Sabatier
Toulouse, France, Jean-Yves Tourneret, INP - ENSEEIHT Toulouse, France

3D-05.8: 3D IMAGING FOR THERMAL CAMERAS USING STRUCTURED LIGHT 2795
Jack Erdozain, MIT, United States; Kazuto Ichimaru, Kyushu University, Japan; Tomohiro Maeda, MIT, United States; Hiroshi
Kawasaki, Kyushu University, Japan; Ramesh Raskar, MIT, United States; Achuta Kadambi, University of California Los
Angeles, United States

3D-05.9: ASTUDY ON LIGHT FIELD DENOISING FOR 3D CONSISTENT 2800
VISUALIZATION

Shunsuke Ishihara, Tokyo University of Science, Japan, Kazuya Kodama, Research Organization of Information and Systems,
Japan,; Takayuki Hamamoto, Tokyo University of Science, Japan

3D-05.10: MOTION RECTIFICATION NETWORK FOR UNSUPERVISED LEARNING 2805
OF MONOCULAR DEPTH AND CAMERA MOTION
Hong Liu, Guoliang Hua, Weibo Huang, Peking University, China

3D-05.11: SELF-ATTENTION DENSE DEPTH ESTIMATION NETWORK FOR 2810
UNRECTIFIED VIDEO SEQUENCES
Alwyn Mathew, Aditya Prakash Patra, Jimson Mathew, Indian Institute of Technology Patna, India

3D-01: 3D IMAGE AND VIDEO ANALYSIS AND COMPRESSION

3D-01.1: LOSSLESS COMPRESSION FOR VOLUMETRIC MEDICAL IMAGES USING 2815
DEEP NEURAL NETWORK WITH LOCAL SAMPLING
Omniah Nagoor, Joss Whittle, Jingjing Deng, Benjamin Mora, Mark Jones, Swansea University, United Kingdom

3D-01.2: SEMI-AUTOMATIC GENERATION OF TIGHT BINARY MASKS AND 2820
NON-CONVEX ISOSURFACES FOR QUANTITATIVE ANALYSIS OF 3D BIOLOGICAL SAMPLES

Sourabh Bhide, European Molecular Biology Laboratory, Germany,; Ralf Mikut, Karlsruhe Institute of Technology, Germany;
Maria Leptin, European Molecular Biology Organization, Germany, Johannes Stegmaier, RWTH Aachen University, Germany

3D-01.3: DEPTH MAPS FAST SCALABLE COMPRESSION BASED ON CODING UNIT 2825
DEPTH
Sonia Mosbah, Dorsaf Sebai, Faouzi Ghorbel, ENSI, Tunisia

3D-01.4: REAL-TIME SEMANTIC SCENE COMPLETION VIA FEATURE AGGREGATION 2830
AND CONDITIONED PREDICTION
Xiaokang Chen, Yajie Xing, Gang Zeng, peking university, China

3D-01.5: 3D SPARSE DEFORMATION SIGNATURE FOR DYNAMIC FACE 2835
RECOGNITION

Abd El Rahman Shabayek, Djamila Aouada, University of Luxembourg, Luxembourg, Kseniya Cherenkova, Gleb Gusev, Artec
3D, Luxembourg

3D-01.6: DEEP REGRESSION FOREST WITH SOFT-ATTENTION FOR HEAD POSE 2840
ESTIMATION

Xiangtian Ma, Nan Sang, Xupeng Wang, Shihua Xiao, University of Electronic Science and Technology of China, China

3D-01.7: SEGMENTATION AND 3D RECONSTRUCTION OF NON-RIGID SHAPE 2845
FROM RGB VIDEO

Antonio Agudo, INSTITUT DE ROBOTICA I INFORMATICA INDUSTRIAL, CSIC-UPC, Spain

lvii



IMT-02: COMPRESSED SENSING

IMT-02.1: MSR-HARDI: ACCELERATED RECONSTRUCTION OF HARDI DATA USING 2850
MULTIPLE SPARSITY REGULARIZERS

Ashutosh Vaish, PhD Scholar, Indraprastha Institute of Information Technology-Delhi, India; Anubha Gupta, Professor,
Indraprastha Institute of Information Technology-Delhi, India; Ajit Rajwade, Associate Professor, Indian Institute of Technology-
Bombay, India

IMT-02.2: COMPRESSED HYPERSPECTRAL PANSHARPENING 2855
Saori Takeyama, Shunsuke Ono, Tokyo Institute of Technology, Japan

IMT-02.3: LOW-RANK SUBSPACE REPRESENTATION FROM OPTIMAL 2860
CODED-APERTURE FOR UNSUPERVISED CLASSIFICATION OF HYPERSEPCTRAL IMAGERY
Jianchen Zhu, Tong Zhang, Shengjie Zhao, Tongji University, China

IMT-02.4: ADMM-INSPIRED RECONSTRUCTION NETWORK FOR COMPRESSIVE 2865
SPECTRAL IMAGING
Yoko Sogabe, Shiori Sugimoto, Takayuki Kurozumi, Hideaki Kimata, NTT Corporation, Japan

IMT-02.5: DEEP SMOOTHED PROJECTED LANDWEBER NETWORK FOR 2870
BLOCK-BASED IMAGE COMPRESSIVE SENSING
Hangi Pei, Chunling Yang, Yan Cao, South China University of Technology, China

IMT-02.6: GENERALIZED FAST ITERATIVELY REWEIGHTED 2875
SOFT-THRESHOLDING ALGORITHM FOR SPARSE CODING UNDER TIGHT FRAMES IN THE
COMPLEX-DOMAIN

Praveen Kumar Pokala, Satvik Chemudupati, Chandra Sekhar Seelamantula, Indian Institute of Science, India

IMT-02.7: CHANNEL SHUFFLE RECONSTRUCTION NETWORK FOR IMAGE 2880
COMPRESSIVE SENSING
Wen Li, Sumei Li, Renhe Liu, Tianjin University, China

IMT-02.8: NON-CONVEX OPTIMIZATION FOR SPARSE INTERFEROMETRIC PHASE 2885
ESTIMATION
Satvik Chemudupati, Praveen Kumar Pokala, Chandra Sekhar Seelamantula, Indian Institute of Science, India

IMT-01: LEARNING-BASED MODELS FOR COMPUTATIONAL IMAGING

IMT-01.1: AN EFFICIENT ELLIPSE DETECTOR BASED ON REGION DETECTION 2890
AND ARC PRUNING
Tian Xie, Ruike Zhang, Jingchao Liang, Qi Jia, Xin Fan, Zhongxuan Luo, Dalian University of Technology, China

IMT-01.2: RESIDUAL ENCODER-DECODER NETWORK FOR DEEP SUBSPACE 2895
CLUSTERING
Shuai Yang, Wenqi Zhu, Yuesheng Zhu, Peking University, China

IMT-01.3: MULTIPLE EVENTS DETECTION IN SEISMIC STRUCTURES USING A 2900
NOVEL U-NET VARIANT

mustafa alfarhan, mohamed deriche, KFUPM, Saudi Arabia, ahmed maalej, U Sousse, Tunisia; Ghassan Alregib, Georgia Tech,
United States

IMT-01.4: CONVOLUTIONAL NEURAL NETWORK PRUNING USING FILTER 2905
ATTENUATION

Morteza Mousa-Pasandi, Mohsen Hajabdollahi, Nader Karimi, Shadrokh Samavi, Isfahan University of Technology, Iran;
Shahram Shirani, McMaster University, Canada

lviii



IMT-01.5: A COMPARISON OF COMPRESSED SENSING AND DNN BASED 2910
RECONSTRUCTION FOR GHOST MOTION IMAGING

Mantaro Yamada, The University of Tokyo, Japan; Hiroaki Adachi, Thinkcyte Inc., Japan; Ryoichi Horisaki, Osaka University,
Japan;, Issei Sato, Thinkcyte Inc., Japan

IMT-01.6: IMPLICIT SALIENCY IN DEEP NEURAL NETWORKS 2915
Yutong Sun, Mohit Prabhushankar, Ghassan AlRegib, Georgia Institute of Technology, United States

IMT-01.7: LINEAR SPACE-INVARIANT SYSTEM IDENTIFICATION AND MISMATCH 2920
BOUNDS FOR ESTIMATION OF DYNAMICAL IMAGES
Helmuth Naumer, Farzad Kamalabadi, University of Illinois at Urbana-Champaign, United States

IMT-03: SPARSE AND LOW RANK MODELS

IMT-03.1: ITERATIVE CAUCHY THRESHOLDING: REGULARISATION WITH A 2925
HEAVY-TAILED PRIOR

Perla Mayo, University of Bristol, United Kingdom,; Robin Holmes, University Hospitals Bristol NHS Foundation Trust, United
Kingdom; Alin Achim, University of Bristol, United Kingdom

IMT-03.2: EXPLORING HIGHLY EFFICIENT COMPACT NEURAL NETWORKS FOR 2930
IMAGE CLASSIFICATION
Xukai Xie, Yuan Zhou, Tianjin University, China; Sun-Yuan Kung, Princeton University, United States

IMT-03.3: ACCELERATED 4D MR IMAGE RECONSTRUCTION USING JOINT HIGHER 2935
DEGREE TOTAL VARIATION AND LOCAL LOW-RANK CONSTRAINTS
Yue Hu, Disi Lin, Harbin Institute of Technology, China; Kuangshi Zhao, No.703 Research Institute of CSIC, China

IMT-03.4: ONE-SHOT LAYER-WISE ACCURACY APPROXIMATION FOR LAYER 2940
PRUNING

Sara Elkerdawy, University of Alberta, Canada,; Mostafa Elhoushi, Huawei, Canada; Abhineet Singh, Hong Zhang, Nilanjan Ray,
University of Alberta, Canada

IMT-03.5: CLASSIFICATION VIA SIMPLICIAL LEARNING 2945
Yigit Oktar, Mehmet Turkan, Izmir University of Economics, Turkey

CIS-03: COMPUTATIONAL IMAGES PROCESSING AND ANALYSIS

CIS-03.1: KINSHIP VERIFICATION FROM GAIT? 2950
Salah Eddine Bekhouche, University of Technology of Belfort-Montbéliard, France; Abdelhakim Chergui, University of Skikda,
Algeria; Abdenour Hadid, Polytechnic University of Hauts-de-France, France, Yassine Ruichek, University of Technology of
Belfort-Montbéliard, France

CIS-03.2: OPTIMIZATION USING ARTIFICIAL IMMUNE SYSTEMS APPLIED TO 2955
OBJECT TRACKING AND SEGMENTATION
Tarek Ghoniemy, Maria Amer, Concordia University, Canada

CIS-03.3: AUGMENTED REGION-GROWING-BASED MOTION TRACKING USING 2960
BAYESIAN INFERENCE FOR QUASI-STATIC ULTRASOUND ELASTOGRAPHY

Bo Peng, Tianlan Yang, Tingting He, Southwest Petroleum University, China; Jingfeng Jiang, MICHIGAN TECHNOLOGICAL
UNIVERSITY, United States

CIS-03.4: NYQUIST PULSES FOR SUB-NYQUIST SAMPLING - APPLICATION TO 2965
UNDERWATER IMAGING

Suhas Srinath, Sunil Rudresh, Chandra Sekhar Seelamantula, Indian Institute of Science, India; Hareesh G, Murali Krishna P,
Naval Physical and Oceanographic Laboraory, India

CIS-03.5: FLEXIBLE SPATIAL AND ANGULAR LIGHT FIELD SUPER RESOLUTION 2970
Dizhi Ma, Andrew Lumsdaine, University of Washington, United States, Wenhui Zhou, Hangzhou Dianzi University, China

lix



CIS-03.6: NON-STATIONARY HYPERSPECTRAL FORWARD MODEL AND 2975
HIGH-RESOLUTION
Ralph Abi-rizk, Frangois Orieux, Alain Abergel, Université Paris-Saclay, France

CIS-04: MOBILE IMAGING AND PHOTOGRAPHY

CIS-04.1: FAST MULTI-STAGE MOTION-COMPENSATED APPROACH FOR HDR 2980
Anmol Biswas, Green Rosh K S, Mandakinee Singh Patel, Bindigan Hariprasanna Pawan Prasad, Samsung R&D Institute India,
Bangalore, India

CIS-04.2: PRECISE STATISTICAL APPROACH FOR LEAF SEGMENTATION 2985
Mohammed Ghazal, UofL, United States; Ali Mahmoud, Ahmed Shalaby, Shams Shaker, Adel Khelifi, Ayman El-Baz, University of
Louisville, United States

CIS-04.3: AMULTIPLE ATTRIBUTES IMAGE QUALITY DATABASE FOR SMARTPHONE 2990
CAMERA PHOTO QUALITY ASSESSMENT

Wenhan Zhu, Guangtao Zhai, Zongxi Han, Xiongkuo Min, Tao Wang, Zicheng Zhang, Xiaokang Yang, Shanghai Jiao Tong
University, China

CIS-04.4: LEARNING TO MODEL AND CALIBRATE OPTICS VIA A DIFFERENTIABLE 2995
WAVE OPTICS SIMULATOR
Josue Page, Paolo Favaro, University Bern, Switzerland

CIS-01: MEDICAL IMAGING: IMAGE FORMATION, RECONSTRUCTION, RESTORATION

CIS-01.1: A GAN BASED MULTI-CONTRAST MODALITIES MEDICAL IMAGE 3000
REGISTRATION APPROACH

Jinhao Qiao, Qirong Lai, Ying Li, Ting Lan, Chunyan Yu, Xiu Wang, Fuzhou University, China

CIS-01.2: IPA-MEDGAN: INPAINTING OF ARBITRARY REGIONS IN MEDICAL 3005
IMAGING

Karim Armanious, Vijeth Kumar, Sherif Abdulatif, University of Stuttgart, Germany, Tobias Hepp, Sergios Gatidis, University of
Tiibingen, Germany, Bin Yang, University of Stuttgart, Germany

CIS-01.3: SUPER GAUSSIAN PRIORS FOR BLIND COLOR DECONVOLUTION OF 3010
HISTOLOGICAL IMAGES

Fernando Pérez-Bueno, Miguel Vega, Universidad de Granada, Spain; Valery Naranjo, Universidad Politécnica de Valencia,
Spain; Rafael Molina, Universidad de Granada, Spain; Aggelos K. Katsaggelos, Northwestern University, United States

CIS-01.4: SUPER-RESOLUTION OF 3D MRI CORRUPTED BY HEAVY NOISE WITH 3015
THE MEDIAN FILTER TRANSFORM

Karl Thurnhofer-Hemsi, Ezequiel Lopez-Rubio, University of Mdlaga, Spain; Nuria Roé-Vellvé, General Foundation of the
University of Mdlaga, Spain, Lipika Deka, De Monfort University, United Kingdom

CIS-01.5: OPENCC — AN OPEN BENCHMARK DATASET FOR CORPUS CALLOSUM 3020
SEGMENTATION AND EVALUATION

Xulei Yang, YITU Technology Singapore, Singapore; Xin Zhao, National University of Singapore, Singapore; gabriel tjio, Institute
of High Performance Computing, A*STAR, Singapore, Singapore; Li Wang, Institute for Infocomm Research, A*STAR, Singapore,
Singapore; Yi Su, Institute of High Performance Computing, A*STAR, Singapore, Singapore

CIS-02: TOMOGRAPHIC IMAGING

CIS-02.1: HDR TOMOGRAPHY VIA MODULO RADON TRANSFORM 3025
Matthias Beckmann, University of Hamburg, Germany; Felix Krahmer, TU Munich, Germany, Ayush Bhandari, Imperial College
London, United Kingdom

Ix



CIS-02.2: ACCELERATED FBP FOR COMPUTED TOMOGRAPHY IMAGE 3030
RECONSTRUCTION

Dolmatova Anastasiya, IITP RAS (Kharkevich Institute), Moscow, Russia, Russian Federation, Chukalina Marina, FSRC
"Crystallography and Photonics”, Moscow, Russia, Russian Federation; Nikolaev Dmitry, IITP RAS (Kharkevich Institute),
Moscow, Russia, Russian Federation

CIS-02.3: ACCURATE TERAHERTZ IMAGING SIMULATION WITH RAY TRACING 3035
INCORPORATING BEAM SHAPE AND REFRACTION
Pavel Paramonov, Lars-Paul Lumbeeck, Jan De Beenhouwer, Jan Sijbers, University of Antwerp, Belgium

CIS-02.4: THE RADON TRANSFORM FOR TERAHERTZ COMPUTED TOMOGRAPHY 3040
INCORPORATING THE BEAM SHAPE
Lars-Paul Lumbeeck, Pavel Paramonov, Jan Sijbers, Jan De Beenhouwer, University of Antwerp, Belgium

CIS-02.5: NEWTON-KRYLOV METHODS FOR POLYCHROMATIC X-RAY CT 3045
Nathanaél Six, Jens Renders, Jan Sijbers, Jan De Beenhouwer, University of Antwerp, Belgium

CIS-02.6: OBJECT SEGMENTATION IN ELECTRICAL IMPEDANCE TOMOGRAPHY 3050
FOR TACTILE SENSING
Nadya Abdel Madjid, Panos Liatsis, Khalifa University of Science and Technology, United Arab Emirates

GSS-01: IMAGING HARDWARE AND SOFTWARE

GSS-01.1: AN EFFICIENCY-DRIVEN APPROACH FOR REAL-TIME OPTICAL FLOW 3055
PROCESSING ON PARALLEL HARDWARE
Mickaél Seznec, L2S, Thales, France; Nicolas Gac, Frangois Orieux, L2S, France; Alvin Sashala Naik, Thales, France

GSS-01.2: LIGHTWEIGHT NEURAL NETWORKS FROM PCA & LDA BASED 3060
DISTILLED DENSE NEURAL NETWORKS
Mohamed El Amine Seddik, Hassane Essafi, Abdallah Benzine, Mohamed Tamaazousti, CEA, France

GSS-01.3: DESIGN AND FPGA IMPLEMENTATION OF AN ADAPTIVE VIDEO 3065
SUBSAMPLING ALGORITHM FOR ENERGY-EFFICIENT SINGLE OBJECT TRACKING

Odrika Igbal, Saquib Siddiqui, Joshua Martin, Sameeksha Katoch, Andreas Spanias, Daniel Bliss, Suren Jayasuriya, Arizona
State University, United States

GSS-01.4: REINFORCEMENT LEARNING-BASED LAYER-WISE QUANTIZATION FOR 3070
LIGHTWEIGHT DEEP NEURAL NETWORKS

Juri Jung, Jonghee Kim, Youngeun Kim, Changick Kim, Korea Advanced Institute of Science and Technology (KAIST), Republic
of Korea

GSS-01.5: AN EFFICIENT ACCELERATOR DESIGN METHODOLOGY FOR 3075
DEFORMABLE CONVOLUTIONAL NETWORKS
Saehyun Ahn, Jung-Woo Chang, Suk-Ju Kang, Sogang University, Republic of Korea

GSS-01.6: PIECEWISE POLYNOMIAL APPROXIMATION METHOD FOR 3080
CONVOLUTION WITH LARGE KERNEL
Nana Arizumi, DENSO CORPORATION, Japan

GSS-01.7: ON-DEVICE EVENT FILTERING WITH BINARY NEURAL NETWORKS 3084
FOR PEDESTRIAN DETECTION USING NEUROMORPHIC VISION SENSORS
Fernando Cladera Ojeda, Anthony Bisulco, Daniel Kepple, Volkan Isler, Daniel D. Lee, Samsung, United States

GSS-01.8: ZOOM IN TO THE DETAILS OF HUMAN-CENTRIC VIDEOS 3089
Guanghan Li, Yaping Zhao, Mengqi Ji, Tsinghua University, China; Xiaoyun Yuan, The Hong Kong University of Science and
Technology, Tsinghua university, China, Lu Fang, Tsinghua university, China

Ixi



SS-03: ADVANCED IMAGE/VIDEO CODING FOR MACHINE VISION

SS-03.1: DATA REPRESENTATION IN HYBRID CODING FRAMEWORK FOR FEATURE 3094
MAPS COMPRESSION

Zhuo Chen, Nanyang Technological University, Singapore; Ling-Yu Duan, Peking University, China; Shiqi Wang, City University
of Hong Kong, Hong Kong SAR of China; Weisi Lin, Alex C. Kot, Nanyang Technological University, Singapore

SS-03.2: DEEP FEATURE COMPRESSION WITH SPATIO-TEMPORAL ARRANGING 3099
FOR COLLABORATIVE INTELLIGENCE
Satoshi Suzuki, Motohiro Takagi, Shoichiro Takeda, Ryuichi Tanida, Hideaki Kimata, NTT, Japan

SS-03.3: CDVA/VCM: LANGUAGE FOR INTELLIGENT AND AUTONOMOUS 3104
VEHICLES
Baohua Sun, Hao Sha, Manouchehr Rafie, Lin Yang, Gyrfalcon Technology Inc., United States

SS-03.4: RESIDUAL GUIDED DEBLOCKING WITH DEEP LEARNING 3109
Wei Jia, Li Li, Zhu Li, University of Missouri Kansas City, United States, Xiang Zhang, Shan Liu, Tencent America, United States

SS-03.5: SEMANTICALLY SCALABLE IMAGE CODING WITH COMPRESSION OF 3114
FEATURE MAPS
Ning Yan, Dong Liu, Houqiang Li, Feng Wu, USTC, China

SS-11: COMPLEXITY REDUCTION AND REAL TIME IMPLEMENTATIONS OF THE
VERSATILE VIDEO CODING STANDARD

SS-11.1: COMPLEXITY ANALYSIS OF VVC INTRA CODING 3119
Mario Saldanha, Federal University of Pelotas, Brazil; Gustavo Sanchez, IF Farroupilha, Brazil; César Marcon, Pontifical
Catholic University of Rio Grande do Sul, Brazil; Luciano Agostini, Federal University of Pelotas, Brazil

SS-11.2: TOWARDS A LIVE SOFTWARE DECODER IMPLEMENTATION FOR THE 3124
UPCOMING VERSATILE VIDEO CODING (VVC) CODEC

Adam Wieckowski, Gabriel Hege, Christian Bartnik, Christian Lehmann, Christian Stoffers, Benjamin Bross, Detlev Marpe,
Fraunhofer HHI, Germany

SS-11.3: QUALITY-DRIVEN DYNAMIC VVC FRAME PARTITIONING FOR EFFICIENT 3129
PARALLEL PROCESSING

Thomas AMESTOY, Thales SIX GTS France, France; Wassim HAMIDOUCHE, INSA RENNES, France; Cyril BERGERON,
Thales SIX GTS France, France; Daniel MENARD, INSA RENNES, France

SS-11.4: COMPLEXITY ANALYSIS OF NEXT-GENERATION VVC ENCODING AND 3134
DECODING

Farhad Pakdaman, Mohammad Ali Adelimanesh, University of Tehran, Iran; Moncef Gabbouj, Tampere University, Finland;
Mahmoud Reza Hashemi, University of Tehran, Iran

SS-11.5: CNN ORIENTED COMPLEXITY REDUCTION OF VVC INTRA ENCODER 3139
Alexandre Tissier, Wassim Hamidouche, IETR INSA Rennes, France; Jarno Vanne, Tampere University, Finland; Franck Galpin,
InterDigital, France; Daniel Menard, IETR INSA Rennes, France

SS-11.6: DECODING ENERGY MODELING FOR VERSATILE VIDEO CODING 3144
Matthias Krdcnzler, Christian Herglotz, André Kaup, Friedrich-Alexander-Univerity Erlangen-Niirnberg, Germany

SS-07: COMPUTATIONAL IMAGING WITH OPTICAL CODING

SS-07.1: NON-LINEAR 3D RECONSTRUCTION FOR COMPRESSIVE X-RAY 3149
TOMOSYNTHESIS

Qile Zhao, Xu Ma, Beijing Institute of Technology, China; Angela Cuadros, Gonzalo R. Arce, University of Delaware, United
States; Rui Chen, Institute of Microelectronics of Chinese Academy of Sciences, China

Ixii



SS-07.2: BROADBAND HYPERSPECTRAL PHASE RETRIEVAL FROM NOISY DATA 3154
Viadimir Katkovnik, Igor Shevkunov, Karen Egiazarian, Tampere University, Finland

SS-07.3: PHASE-CODED COMPUTATIONAL IMAGING FOR 3159
ACCOMMODATION-INVARIANT NEAR-EYE DISPLAYS
Ugur Akpinar, Erdem Sahin, Atanas Gotchev, Tampere University, Finland

SS-02: DEEP LEARNING FOR ROBOTIC PERCEPTION AND NAVIGATION

SS-02.1: APE: A MORE PRACTICAL APPROACH TO 6-DOF POSE ESTIMATION 3164
Antonio Gabas, University of Tsukuba, Japan, Yusuke Yoshiyasu, National Institute of Advanced Industrial Science and
Technology (AIST), Japan; Rohan Pratap Singh, University of Tsukuba, Japan, Ryusuke Sagawa, Eiichi Yoshida, National
Institute of Advanced Industrial Science and Technology (AIST), Japan

SS-02.2: DIFFERENT COLOR SPACES IN DEEP LEARNING-BASED WATER 3169
SEGMENTATION FOR AUTONOMOUS MARINE OPERATIONS

Jussi Taipalmaa, Tampere University, Finland; Nikolaos Passalis, Aristotle University of Thessaloniki, Greece; Jenni Raitoharju,
Finnish Environment Institute, Finland

SS-02.3: DRONECAPS: RECOGNITION OF HUMAN ACTIONS IN DRONE VIDEOS 3174
USING CAPSULE NETWORKS WITH BINARY VOLUME COMPARISONS
Abdullah Algamdi, Victor Sanchez, University of Warwick, United Kingdom; Chang-Tsun Li, Deakin University, Australia

SS-02.4: NOVELTY DETECTION THROUGH MODEL-BASED CHARACTERIZATION 3179
OF NEURAL NETWORKS
Gukyeong Kwon, Mohit Prabhushankar, Dogancan Temel, Ghassan AlRegib, Georgia Institute of Technology, United States

SS-02.5: GENERALIZED CRITIC POLICY OPTIMIZATION: A MODEL FOR 3184
COMBINING ADVANTAGE ESTIMATES IN ACTOR CRITIC METHODS

Roumeissa Kitouni, Harbin Institute of Technology, China,; Abderrahim Kitouni, University of Constantine 1, Algeria; Feng
Jiang, Harbin Institute of Technology, China

SS-02.6: CALIBRANK: EFFECTIVE LIDAR-CAMERA EXTRINSIC CALIBRATION BY 3189
MULTI-MODAL LEARNING TO RANK
Xiannong Wu, Chi Zhang, Yuehu Liu, Xi’an Jiaotong University, China

SS-02.7: PATHNET: LEARNING TO GENERATE TRAJECTORIES AVOIDING 3194
OBSTACLES
Alassane Watt, CentraleSupelec, France, Yusuke Yoshiyasu, CNRS-AIST JRL, Japan

SS-08: DYNAMIC BACKGROUND RECONSTRUCTION/SUBTRACTION FOR CHALLENGING
ENVIRONMENTS

SS-08.1: DEEP AUTOENCODER ARCHITECTURES FOR FOREGROUND OBJECT 3199
DETECTION IN VIDEO SEQUENCES BASED ON PROBABILISTIC MIXTURE MODELS

Jorge Garcia-Gonzdlez, Miguel Angel Molina-Cabello, Rafael Marcos Luque-Baena, Juan Miguel Ortiz-de-Lazcano-Lobato,
Ezequiel Lopez-Rubio, University of Mdlaga, Spain

SS-08.2: DYNAMIC BACKGROUND SUBTRACTION USING LEAST SQUARE 3204
ADVERSARIAL LEARNING

Maryam Sultana, Kyungpook National University, Republic of Korea; Arif Mahmood, Information Technology University (ITU),
Pakistan; Thierry Bouwmans, Universite deLaRochelle, France; Soon Ki Jung, Kyungpook National University, Republic of
Korea

SS-08.3: CS-RPCA: CLUSTERED SPARSE RPCA FOR MOVING OBJECT DETECTION 3209
Sajid Javed, Khalifa University of Science and Technology, United Arab Emirates, Arif Mahmood, Information Technology
University, Pakistan; Jorge Dias, Naoufel Werghi, Khalifa University of Science and Technology, United Arab Emirates

Ixiii



SS-08.4: REAL-TIME SEMANTIC BACKGROUND SUBTRACTION 3214
Anthony Cioppa, Marc Van Droogenbroeck, Marc Braham, University of Liége, Belgium

SS-08.5: DUAL INFORMATION-BASED BACKGROUND MODEL FOR MOVING 3219
OBJECT DETECTION
Sujoy Madhab Roy, Indian Statistical Institute, India; Thierry Bouwmans, University of La Rochelle, France

SS-08.6: SEMI-SUPERVISED BACKGROUND SUBTRACTION OF UNSEEN VIDEOS: 3224
MINIMIZATION OF THE TOTAL VARIATION OF GRAPH SIGNALS
Jhony Heriberto Giraldo Zuluaga, Thierry Bouwmans, La Rochelle Université, France

SS-08.7: RETHINKING BACKGROUND AND FOREGROUND IN DEEP NEURAL 3229
NETWORK-BASED BACKGROUND SUBTRACTION
Tsubasa Minematsu, Atsushi Shimada, Rin-ichiro Taniguchi, Kyushu university, Japan

SS-08.8: SUMMARIZING THE PERFORMANCES OF A BACKGROUND SUBTRACTION 3234
ALGORITHM MEASURED ON SEVERAL VIDEOS
Sébastien Piérard, Marc Van Droogenbroeck, University of Liege, Belgium

SS-08.9: ON THE STRUCTURES OF REPRESENTATION FOR THE ROBUSTNESS 3239
OF SEMANTIC SEGMENTATION TO INPUT CORRUPTION
Charles Lehman, Dogancan Temel, Ghassan AlRegib, Georgia Institute of Technology, United States

SS-12: EMERGING APPLICATIONS AND SYSTEMS FOR IMPROVING QUALITY-OF-LIFE IN
ASSISTIVE ENVIRONMENTS

SS-12.1: A CROSS-MODAL VARIATIONAL FRAMEWORK FOR FOOD IMAGE ANALYSIS 3244
Thomas Theodoridis, Vassilios Solachidis, Kosmas Dimitropoulos, Petros Daras, Centre for Research and Technology Hellas,
Greece

SS-12.2: BUILDING PLACEMENTS IN URBAN MODELING USING CONDITIONAL 3249
GENERATIVE LATENT OPTIMIZATION

Jingwen Liang, University of California San Diego, Electronic Arts, United States; Han Liu, Yiwei Zhao, Maziar Sanjabi, Mohsen
Sardari, Harold Chaput, Navid Aghdaie, Kazi Zaman, Electronic Arts, United States

SS-12.3: CAMERA PLACEMENT MEETING RESTRICTIONS OF COMPUTER VISION 3254
Sara Aghajanzadeh, Roopasree Naidu, Purdue University, United States, Shuo-Han Chen, Academia Sinica, Taiwan; Caleb Tung,
Abhinav Goel, Yung-Hsiang Lu, Purdue University, United States; George Thiruvathukal, Loyola University Chicago, United
States

SS-12.4: HIDDEN MARKOV MODELLING AND RECOGNITION OF EULER-BASED 3259
MOTION PATTERNS FOR AUTOMATICALLY DETECTING RISKS FACTORS FROM THE

EUROPEAN ASSEMBLY WORKSHEET

Brenda Elizabeth Olivas Padilla, Dimitrios Menychtas, Alina Glushkova, Sotiris Manitsaris, Centre for Robotics, France

SS-12.5: MOTION ANALYSIS ON DEPTH CAMERA DATA TO QUANTIFY PARKINSON’S 3264
DISEASE PATIENTS’ MOTOR STATUS WITHIN THE FRAMEWORK OF I-PROGNOSIS

PERSONALIZED GAME SUITE

Sofia Balula Dias, CIPER, Faculdade de Motricidade Humana, Universidade de Lisboa, Portugal; Athina Grammatikopoulou,
Nikos Grammalidis, Information Technologies Institute, Centre for Research and Technology Hellas, Greece, José Alves Diniz,
CIPER, Faculdade de Motricidade Humana, Universidade de Lisboa, Portugal; Theodore Savvidis, Evdokimos Konstantinidis,
Panagiotis Bamidis, Lab of Medical Physics, Aristotle University of Thessaloniki (AUTH), Greece; Michael Stadtschnitzer,
Fraunhofer Institute IAIS, Sankt Augustin, Germany, Dhaval Trivedi, International Parkinson Excellence Research Centre,

King's College Hospital NHS Foundation Trust, United Kingdom, Lisa Klingelhoefer, Department of Neurology, Technical
University Dresden, Germany, Zoe Katsarou, Third Neurological Clinic, G. Papanikolaou Hospital, AUTH, Thessaloniki, Greece,
Greece, Sevasti Bostantzopoulou, Third Neurological Clinic, G. Papanikolaou Hospital, AUTH, Greece; Kosmas Dimitropoulos,
Information Technologies Institute, Centre for Research and Technology Hellas, Greece

Ixiv



SS-13: EXPLAINABLE MACHINE LEARNING FOR IMAGE PROCESSING

SS-13.1: SIDU: SIMILARITY DIFFERENCE AND UNIQUENESS METHOD FOR 3269
EXPLAINABLE Al

Satya M. Muddamsetty, Mohammad N. S. Jahromi, Thomas B. Moeslund, Aalborg University, Denmark

SS-13.2: ROBUSTNESS AND OVERFITTING BEHAVIOR OF IMPLICIT 3274
BACKGROUND MODELS

Shirley Liu, Charles Lehman, Ghassan AlRegib, Georgia Institute of Technology, United States

SS-13.3: ONLINE LEARNING FOR BETA-LIOUVILLE HIDDEN MARKOV MODELS: 3279
INCREMENTAL VARIATIONAL LEARNING FOR VIDEO SURVEILLANCE AND ACTION

RECOGNITION

Samr Ali, Nizar Bouguila, Concordia University, Canada

SS-13.4: TOWARDS HUMAN-LIKE INTERPRETABLE OBJECT DETECTION VIA 3284
SPATIAL RELATION ENCODING
Jung Uk Kim, Sungjune Park, Yong Man Ro, Korea Advanced Institute of Science and Technology (KAIST), Republic of Korea

SS-13.5: CONTRASTIVE EXPLANATIONS IN NEURAL NETWORKS 3289
Mohit Prabhushankar, Gukyeong Kwon, Dogancan Temel, Ghassan AIRegib, Georgia Institute of Technology, United States

SS-13.6: PIXELHOP++: A SMALL SUCCESSIVE-SUBSPACE-LEARNING-BASED 3294
(SSL-BASED) MODEL FOR IMAGE CLASSIFICATION

Yueru Chen, Mozhdeh Rouhsedaghat, University of Southern California, United States; Suya You, Raghuveer Rao, Army Research
Laboratory, United States, C.-C. Jay Kuo, University of Southern California, United States

SS-13.7: DEEP-URL: A MODEL-AWARE APPROACH TO BLIND DECONVOLUTION 3299
BASED ON DEEP UNFOLDED RICHARDSON-LUCY NETWORK

Chirag Agarwal, Shahin Khobahi, Arindam Bose, Mojtaba Soltanalian, Dan Schonfeld, University of Illinois at Chicago, United
States

SS-10: IMAGE TIME SERIES ANALYSIS FROM CONSTELLATIONS OF SATELLITES

SS-10.1: CLUSTER KERNEL FOR LEARNING SIMILARITIES BETWEEN 3304
SYMMETRIC POSITIVE DEFINITE MATRIX TIME SERIES
Sara Akodad, Lionel Bombrun, Yannick Berthoumieu, Christian Germain, IMS Bordeaux, France

SS-04: LEARNING-BASED PROCESSING OF 3D VISUAL DATA

SS-04.1: FOLDING-BASED COMPRESSION OF POINT CLOUD ATTRIBUTES 3309
Maurice Quach, Giuseppe Valenzise, Frederic Dufaux, Universite Paris-Saclay, CNRS, CentraleSupelec, Laboratoire des signaux
et systemes, France

SS-04.2: 3D POINT CLOUD ENHANCEMENT USING GRAPH-MODELLED 3314
MULTIVIEW DEPTH MEASUREMENTS
Xue Zhang, Gene Cheung, York University, Canada; Jiahao Pang, Dong Tian, InterDigital, United States

SS-04.3: POINTHOP++: A LIGHTWEIGHT LEARNING MODEL ON POINT SETS FOR 3319
3D CLASSIFICATION

Min Zhang, Yifan Wang, Pranav Kadam, University of Southern California, United States, Shan Liu, Tencent America, United
States; C.-C. Jay Kuo, University of Southern California, United States

Ixv



SS-01: NEURAL NETWORK-BASED VISUAL DATA COMPRESSION

SS-01.1: A STUDY OF PREDICTION METHODS BASED ON MACHINE LEARNING 3324
TECHNIQUES FOR LOSSLESS IMAGE CODING
lonut Schiopu, Adrian Munteanu, Vrije Universiteit Brussel, Belgium

SS-01.2: OPTIMIZED LIFTING SCHEME BASED ON A DYNAMICAL FULLY 3329
CONNECTED NETWORK FOR IMAGE CODING

Tassnim Dardouri, Mounir Kaaniche, Université Sorbonne Paris Nord, France; Amel Benazza-Benyahia, University of Carthage,
SUP’COM, Tunisia; Jean-Christophe Pesquet, Université Paris Saclay, CentraleSupelec, France

SS-01.3: OPTIMIZED CONVOLUTIONAL NEURAL NETWORKS FOR VIDEO INTRA 3334
PREDICTION

Maria Meyer, Jonathan Wiesner, Christian Rohlfing, RWTH Aachen University, Germany

SS-01.4: CHANNEL-WISE AUTOREGRESSIVE ENTROPY MODELS FOR LEARNED 3339
IMAGE COMPRESSION

David Minnen, Saurabh Singh, Google, United States

SS-01.5: HYBRID LEARNING-BASED AND HEVC-BASED CODING OF LIGHT FIELDS 3344
Milan Stepanov, Giuseppe Valenzise, Frederic Dufaux, Universite Paris-Saclay, CNRS, CentraleSupelec, Laboratoire des signaux
et systemes, France

SS-01.6: END-TO-END LEARNING OF COMPRESSIBLE FEATURES 3349
Saurabh Singh, Google, United States; Sami Abu-El-Haija, University of Southern California, United States,; Nick Johnston,
Johannes Ballé, Google, United States; Abhinav Shrivastava, University of Maryland, College Park, United States, George
Toderici, Google, United States

SS-01.7: POINT CLOUD GEOMETRY SCALABLE CODING WITH A SINGLE 3354
END-TO-END DEEP LEARNING MODEL

André F. R. Guarda, Instituto Superior Técnico, Instituto de Telecomunicagdes, Portugal; Nuno M. M. Rodrigues, Instituto
Politécnico de Leiria, Instituto de Telecomunicagdes, Portugal; Fernando Pereira, Instituto Superior Técnico, Instituto de
Telecomunicagoes, Portugal

SS-01.8: END-TO-END LEARNED IMAGE COMPRESSION WITH FIXED POINT 3359
WEIGHT QUANTIZATION

Heming Sun, Zhengxue Cheng, Masaru Takeuchi, Jiro Katto, Waseda University, Japan

SS-01.9: EFFICIENT FIXED-POINT IMPLEMENTATION OF MATRIX-BASED INTRA 3364
PREDICTION

Michael Schdfer, Bjorn Stallenberger, Jonathan Pfaff, Philipp Helle, Heiko Schwarz, Detlev Marpe, Thomas Wiegand, Fraunhofer
HHI, Germany

SS-01.10: SCALABLE LEARNED IMAGE COMPRESSION WITH A RECURRENT 3369
NEURAL NETWORKS-BASED HYPERPRIOR
Rige Su, Zhengxue Cheng, Heming Sun, Jiro Katto, Waseda University, Japan

SS-01.11: MACHINE LEARNING BASED SYMBOL PROBABILITY DISTRIBUTION 3374
PREDICTION FOR ENTROPY CODING IN AV1
Mingliang Chen, University of Maryland, College Park, United States, Hui Su, Sai Deng, Yaowu Xu, Google Inc., United States

SS-01.12: GUIDED CNN RESTORATION WITH EXPLICITLY SIGNALED LINEAR 3379
COMBINATION

Lingyi Kong, Dandan Ding, Hangzhou Normal University, China; Debargha Mukherjee, Urvang Joshi, Yue Chen, Google Inc.,
United States

Ixvi



SS-06: NOVEL CODING TOOLS FOR THE NEXT GENERATION VIDEO CODING FORMAT

SS-06.1: PERCEPTUALLY INSPIRED WEIGHTED MSE OPTIMIZATION USING 3384
IRREGULARITY-AWARE GRAPH FOURIER TRANSFORM

Keng-Shih Lu, Antonio Ortega, University of Southern California, United States, Debargha Mukherjee, Yue Chen, Google, United
States

SS-06.2: ON EXTENDED TRANSFORM PARTITIONS FOR THE NEXT GENERATION 3389
VIDEO CODEC
Sarah Parker, Yue Chen, Urvang Joshi, Elliott Karpilovsky, Debargha Mukherjee, Google Inc., United States

SS-06.3: UNIFIED SECONDARY TRANSFORM FOR INTRA CODING BEYOND AV1 3393
Xin Zhao, Shan Liu, Tencent, United States

SS-06.4: VERSATILE VIDEO CODING OF 360° VIDEO USING ADAPTIVE 3398
RESOLUTION CHANGE

Joao Carreira, Instituto de Telecomunicagdes, Portugal; Sérgio Faria, Instituto de Telecomunicagdes, Polytechnic of Leiria,
Portugal; Luis Tavora, Polytechnic of Leiria, Portugal; Antonio Navarro, Instituto de Telecomunicagdes, Universidade de Aveiro,
Portugal; Pedro Assungdo, Instituto de Telecomunicagdes, Polytechnic of Leiria, Portugal

SS-06.5: ASYMPTOTIC CLOSED-LOOP DESIGN OF TRANSFORM MODES FOR THE 3403
INTER-PREDICTION RESIDUAL IN VIDEO CODING
Bharath Vishwanath, Shunyao Li, Kenneth Rose, UCSB, United States

SS-06.6: IMPROVED INTRA CODING BEYOND AV1 USING ADAPTIVE PREDICTION 3408
ANGLES AND REFERENCE LINES
Liang Zhao, Xin Zhao, Shan Liu, Tencent, United States

SS-05: OPTIMIZATION, QUALITY ASSESSMENT AND PERCEPTUAL MODELING FOR
IMMERSIVE TECHNOLOGIES

SS-05.1: RANK-SMOOTHED PAIRWISE LEARNING IN PERCEPTUAL QUALITY 3413
ASSESSMENT
Hossein Talebi, Ehsan Amid, Peyman Milanfar, Manfred Warmuth, Google Research, United States

SS-05.2: AFRAMEWORK FOR ASSESSING RENDERING TECHNIQUES FOR 3418
NEAR-EYE INTEGRAL IMAGING DISPLAYS
Oleksii Doronin, Erdem Sahin, Robert Bregovic, Atanas Gotchev, Tampere University, Finland

SS-05.3: PERCEPTUAL VERSUS LATITUDE-BASED 360-DEG VIDEO CODING 3423
OPTIMIZATION

Sami Jaballah, Amegh Bhavsar, Mohamed-Chaker Larabi, Université de Poitiers, France

SS-05.4: QUALITY EVALUATION OF STATIC POINT CLOUDS ENCODED USING 3428
MPEG CODECS

Stuart Perry, Huy Phi Cong, University of Technology Sydney, Australia; Luis A. da Silva Cruz, Universidade de Coimbra
and Instituto de Telecomunicacoes, Portugal; Joao Prazeres, Instituto de Telecomunicacoes, Portugal; Manuela Pereira,
Universidade da Beira Interior and Instituto de Telecomunicacoes, Portugal; Antonio Pinheiro, Instituto de Telecomunicacoes
and Universidade de Beira Interior, Portugal;, Emil Dumic, University North, Croatia, Evangelos Alexiou, Touradj Ebrahimi,
Ecole Polytechnique Federale de Lausanne, Switzerland

SS-05.5: ESTIMATING VR SICKNESS CAUSED BY CAMERA SHAKE IN VR 3433
VIDEOGRAPHY
Seongyeop Kim, Sangmin Lee, Yong Man Ro, Korea Advanced Institute of Science and Technology (KAIST), Republic of Korea

SS-05.6: IMPROVING PSNR-BASED QUALITY METRICS PERFORMANCE FOR POINT 3438
CLOUD GEOMETRY

Alireza Javaheri, Catarina Brites, Fernando Pereira, Joao Ascenso, Instituto Superior Técnico — Universidade de Lisboa and
Instituto de Telecomunicagoes, Portugal

Ixvii



SS-05.7: MULTI-DISTANCE POINT CLOUD QUALITY ASSESSMENT 3443
Rafael Diniz, Pedro Garcia Freitas, Mylene Farias, University of Brasilia, Brazil

SS-05.8: TOWARDS VISUAL SALIENCY COMPUTATION ON 3D GRAPHICAL 3448
CONTENTS FOR INTERACTIVE VISUALIZATION
Mona Abid, Matthieu Perreira Da Silva, Patrick Le Callet, Nantes University, France

SS-05.9: QUALITY EVALUATION OF DIGITAL HOLOGRAPHIC DATA ENCODED ON 3453
THE OBJECT PLANE USING STATE OF THE ART CODECS

Hadi Amirpour, Antonio Pinheiro, Instituto de Telecomunicacoes and Universidade da Beira Interior, Portugal; Elsa Fonseca,
Fiber Materials and Environmental Technologies (FibEnTech) and Universidade da Beira Interior, Portugal; Mohammad
Ghanbari, School of Electrical and Computer Engineering, University of Tehran, Tehran, Iran and School of Computer

Science and Electronic Engineering, University of Essex, Colchester, UK, United Kingdom,; Manuela Pereira, Instituto de
Telecomunicacoes and Universidade da Beira Interior, Portugal

SS-05.10: A FIXATION-BASED 360° BENCHMARK DATASET FOR SALIENT OBJECT 3458
DETECTION
Yi Zhang, Lu Zhang, Wassim Hamidouche, Olivier Deforges, INSA Rennes, France

SS-05.11: CONTENT-DEPENDENCY REDUCTION WITH MULTI-TASK LEARNING IN 3463
BLIND STITCHED PANORAMIC IMAGE QUALITY ASSESSMENT
Jingwen Hou, Weisi Lin, Baoquan Zhao, Nanyang Technological University, Singapore

SS-05.12: STATISTICAL CONVOLUTION ON UNORDERED POINT SET 3468
Duc Nguyen, Seonghwa Choi, Woojae Kim, Sanghoon Lee, Yonsei University, Republic of Korea; Weisi Lin, Nanyang
Technological University, Republic of Korea

SS-09: SYNTHETIC APERTURE RADAR OF THE SEA SURFACE: MODELLING AND IMAGE
ANALYSIS

SS-09.1: DETECTION OF SHIP WAKES IN SAR IMAGERY USING CAUCHY 3473
REGULARISATION
Tianqi Yang, Oktay Karakus, Alin Achim, University of Bristol, United Kingdom

SS-09.2: THE EFFECT OF SEA STATE ON SHIP WAKE DETECTABILITY IN 3478
SIMULATED SAR IMAGERY
Igor Rizaev, Oktay Karakus, John Hogan, Alin Achim, University of Bristol, United Kingdom

Ixviii



