
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP20ICM-POD 

978-1-7281-1332-6 

2020 IEEE International 

Conference on Multimedia 

and Expo (ICME 2020) 

London, United Kingdom 

6-10 July 2020 

Pages 1-720 

1/2 



 
 
 
 

 

 

 

Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 
 
IEEE Catalog Number:   CFP20ICM-POD 
ISBN (Print-On-Demand):  978-1-7281-1332-6 
ISBN (Online):   978-1-7281-1331-9 
ISSN:                            1945-7871 
 
           
 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 

 
MUTATT: VISUAL-TEXTUAL MUTUAL GUIDANCE FOR REFERRING EXPRESSION 
COMPREHENSION ............................................................................................................................................ 1 

Shuai Wang, Fan Lyu, Wei Feng, Song Wang 

MODELING CROSS-VIEW INTERACTION CONSISTENCY FOR PAIRED EGOCENTRIC 
INTERACTION RECOGNITION ....................................................................................................................... 7 

Zhongguo Li, Fan Lyu, Wei Feng, Song Wang 

TOWARDS PERCEPTUALLY-OPTIMIZED COMPRESSION OF USER GENERATED 
CONTENT (UGC): PREDICTION OF UGC RATE-DISTORTION CATEGORY ......................................... 13 

Suiyi Ling, Yoann Baveye, Patrick Le Callet, Jim Skinner, Ioannis Katsavounidis 

SAAN: SEMANTIC ATTENTION ADAPTATION NETWORK FOR FACE SUPER-
RESOLUTION ................................................................................................................................................... 19 

Tianyu Zhao, Changqing Zhang 

DSR: AN ACCURATE SINGLE IMAGE SUPER RESOLUTION APPROACH FOR VARIOUS 
DEGRADATIONS ............................................................................................................................................. 25 

Yiqun Mei, Yue Zhao, Wei Liang 

MULTI-TASK LEARNING OF GENERALIZABLE REPRESENTATIONS FOR VIDEO 
ACTION RECOGNITION ................................................................................................................................. 31 

Zhiyu Yao, Yunbo Wang, Mingsheng Long, Jianmin Wang, Philip S. Yu, Jiaguang Sun 

A MULTI-PLAYER MINIMAX GAME FOR GENERATIVE ADVERSARIAL NETWORKS .................... 37 
Ying Jin, Yunbo Wang, Mingsheng Long, Jianmin Wang, Philip S. Yu, Jiaguang Sun 

ACCURATE LIGHT FIELD DEPTH ESTIMATION VIA AN OCCLUSION-AWARE 
NETWORK ........................................................................................................................................................ 43 

Chunle Guo, Jing Jin, Junhui Hou, Jie Chen 

DUAL FOCUS ATTENTION NETWORK FOR VIDEO EMOTION RECOGNITION ................................. 49 
Haonan Qiu, Liang He, Feng Wang 

SURFACE CONSISTENT LIGHT FIELD EXTRAPOLATION OVER STRATIFIED 
DISPARITY AND SPATIAL GRANULARITIES ........................................................................................... 55 

Jie Chen, Lap-Pui Chau, Junhui Hou 

ACTIVE INFERENCE OF GAN FOR NO-REFERENCE IMAGE QUALITY ASSESSMENT .................... 61 
Jupo Ma, Jinjian Wu, Leida Li, Weisheng Dong, Xuemei Xie 

LIGHTNINGNET: FAST AND ACCURATE SEMANTIC SEGMENTATION FOR 
AUTONOMOUS DRIVING BASED ON 3D LIDAR POINT CLOUD ........................................................... 67 

Kaihong Yang, Sheng Bi, Min Dong 

HIGH-SPEED AND ACCURATE SCALE ESTIMATION FOR VISUAL TRACKING WITH 
GAUSSIAN PROCESS REGRESSION ............................................................................................................ 73 

Linyu Zheng, Ming Tang, Yingying Chen, Jinqiao Wang, Hanqing Lu 

PEANET: THE PRODUCTS OF EXPERTS AUTOENCODER FOR ABNORMAL DETECTION .............. 79 
Xinchao Zeng, Chengwei Chen, Chunyun Wu, Haichuan Song, Lizhuang Ma 



PS-RCNN: DETECTING SECONDARY HUMAN INSTANCES IN A CROWD VIA PRIMARY 
OBJECT SUPPRESSION .................................................................................................................................. 85 

Zheng Ge, Zequn Jie, Xin Huang, Rong Xu, Osamu Yoshie 

SPECTRALLY-ENFORCED GLOBAL RECEPTIVE FIELD FOR CONTEXTUAL MEDICAL 
IMAGE SEGMENTATION AND CLASSIFICATION .................................................................................... 91 

Yongzhi Li, Lu Chi, Guiyu Tian, Yadong Mu, Shen Ge, Zhi Qiao, Xian Wu, Wei Fan 

FLEXIBLE BILEVEL IMAGE LAYER MODELING FOR ROBUST DERAINING ..................................... 97 
Jian Chen, Pan Mu, Risheng Liu, Xin Fan, Zhongxuan Luo 

SKELETON-BASED INTERACTIVE GRAPH NETWORK FOR HUMAN OBJECT 
INTERACTION DETECTION ........................................................................................................................ 103 

Sipeng Zheng, Shizhe Chen, Qin Jin 

STATE REPRESENTATION LEARNING FOR EFFECTIVE DEEP REINFORCEMENT 
LEARNING...................................................................................................................................................... 109 

Jian Zhao, Wengang Zhou, Tianyu Zhao, Yun Zhou, Houqiang Li 

VIDEO CAPTIONING WITH TEMPORAL AND REGION GRAPH CONVOLUTION 
NETWORK ...................................................................................................................................................... 115 

Xinlong Xiao, Yuejie Zhang, Rui Feng, Tao Zhang, Shang Gao, Weiguo Fan 

REGION-ADAPTIVE TEXTURE ENHANCEMENT FOR DETAILED PERSON IMAGE 
SYNTHESIS .................................................................................................................................................... 121 

Lingbo Yang, Pan Wang, Xinfeng Zhang, Shanshe Wang, Zhanning Gao, Peiran Ren, 
Xuansong Xie, Siwei Ma, Wen Gao 

MULTI-SIMILARITY SEMANTIC CORRECTIONAL HASHING FOR CROSS MODAL 
RETRIEVAL .................................................................................................................................................... 127 

Jiawei Zhan, Song Liu, Zhaoguo Mo, Yuesheng Zhu 

MULTI-TASK LEARNING VIA CO-ATTENTIVE SHARING FOR PEDESTRIAN 
ATTRIBUTE RECOGNITION ........................................................................................................................ 133 

Haitian Zeng, Haizhou Ai, Zijie Zhuang, Long Chen 

MULTI-GRADIENT CONVOLUTIONAL NEURAL NETWORK BASED IN-LOOP FILTER 
FOR VVC ......................................................................................................................................................... 139 

Zhijie Huang, Yunchang Li, Jun Sun 

PREDICTING CANCER RISKS BY A CONSTRAINT-BASED CAUSAL NETWORK ............................ 145 
Xuewen Yan, Jun Liao, Hao Luo, Yi Zhang, Li Liu 

ENDOWING DEEP 3D MODELS WITH ROTATION INVARIANCE BASED ON PRINCIPAL 
COMPONENT ANALYSIS ............................................................................................................................ 151 

Zelin Xiao, Hongxin Lin, Renjie Li, Lishuai Geng, Hongyang Chao, Shengyong Ding 

LEVERAGING DEEP REINFORCEMENT LEARNING FOR ACTIVE SHOOTING UNDER 
OPEN-WORLD SETTING .............................................................................................................................. 157 

A. Tzimas, N. Passalis, A. Tefas 

SMARTTEXT: LEARNING TO GENERATE HARMONIOUS TEXTUAL LAYOUT OVER 
NATURAL IMAGE ......................................................................................................................................... 163 

Peiying Zhang, Chenhui Li, Changbo Wang 

NOVEL PEPTIDE SEQUENCING WITH DEEP REINFORCEMENT LEARNING ................................... 169 
Zhengcong Fei 



LEARNING TO SEE FACES IN THE DARK ................................................................................................ 175 
Xin Ding, Ruimin Hu 

MEDICAL IMAGE SUPER-RESOLUTION VIA GRANULAR MULTI-SCALE NETWORK IN 
NSCT DOMAIN .............................................................................................................................................. 181 

Yu Sang, Jinguang Sun, Simiao Wang, Keqiu Li, Heng Qi 

TAO: A TRILATERAL AWARENESS OPERATION FOR HUMAN PARSING ........................................ 187 
Enbo Huang, Zhuo Su, Fan Zhou 

PROJECTION MAPPING SYSTEM TO A WIDELY DYNAMIC SPHERE WITH 
CIRCUMFERENTIAL MARKERS ................................................................................................................ 193 

Yuri Mikawa, Tomohiro Sueishi, Yoshihiro Watanabe, Masatoshi Ishikawa 

GRAPH ATTENTION MODEL EMBEDDED WITH MULTI-MODAL KNOWLEDGE FOR 
DEPRESSION DETECTION........................................................................................................................... 199 

Wenbo Zheng, Lan Yan, Chao Gou, Fei-Yue Wang 

OBJECT-BASED IMAGE CODING: A LEARNING-DRIVEN REVISIT .................................................... 205 
Qi Xia, Haojie Liu, Zhan Ma 

FUSED RECURRENT NETWORK VIA CHANNEL ATTENTION FOR REMOTE SENSING 
SATELLITE IMAGE SUPER-RESOLUTION ............................................................................................... 211 

Xinyao Li, Dongyang Zhang, Zhenwen Liang, Deqiang Ouyang, Jie Shao 

END-TO-END DEEP MULTIMODAL CLUSTERING ................................................................................. 217 
Xianchao Zhang, Jie Mu, Linlin Zong, Xiaochun Yang 

NETWORK ARCHITECTURE REASONING VIA DEEP DETERMINISTIC POLICY 
GRADIENT...................................................................................................................................................... 223 

Huidong Liu, Fang Du, Xiaofen Tang, Hao Liu, Zhenhua Yu 

TELL THE TRUTH FROM THE FRONT: ANTI-DISGUISE VEHICLE RE-IDENTIFICATION .............. 229 
Wenqian Zhu, Ruimin Hu, Zhongyuan Wang, Dengshi Li, Xiyue Gao 

EXPLORING HYPERGRAPH REPRESENTATION ON FACE ANTI-SPOOFING BEYOND 2D 
ATTACKS ....................................................................................................................................................... 235 

Gusi Te, Wei Hu, Zongming Guo 

MOFLOWGAN: VIDEO GENERATION WITH FLOW GUIDANCE ......................................................... 241 
Wei Li, Zehuan Yuan, Xiangzhong Fang, Changhu Wang 

IMAGE QUALITY ASSESSMENT WITHOUT REFERENCE BY MIXING DEEP LEARNING-
BASED FEATURES ........................................................................................................................................ 247 

Aladine Chetouani 

MULTITASK ATTENTIVE NETWORK FOR TEXT EFFECTS QUALITY ASSESSMENT ..................... 253 
Keqiang Yan, Shuai Yang, Wenjing Wang, Jiaying Liu 

CONSTRAINED R-CNN: A GENERAL IMAGE MANIPULATION DETECTION MODEL .................... 259 
Chao Yang, Huizhou Li, Fangting Lin, Bin Jiang, Hao Zhao 

3D DYNAMIC POINT CLOUD INPAINTING VIA TEMPORAL CONSISTENCY ON GRAPHS ............ 265 
Zeqing Fu, Wei Hu, Zongming Guo 

VBLFI: VISUALIZATION-BASED BLIND LIGHT FIELD IMAGE QUALITY ASSESSMENT .............. 271 
Jianjun Xiang, Mei Yu, Hua Chen, Haiyong Xu, Yang Song, Gangyi Jiang 



ATTENTION-BASED NETWORK FOR LOW-LIGHT IMAGE ENHANCEMENT ................................... 277 
Cheng Zhang, Qingsen Yan, Yu Zhu, Xianjun Li, Jinqiu Sun, Yanning Zhang 

LEARNING-BASED QUALITY ENHANCEMENT FOR SCALABLE CODED VIDEO OVER 
PACKET LOSSY NETWORKS ...................................................................................................................... 283 

Shengwei Yu, Xun Tong, Yan Huang, Rong Xie, Li Song 

RETHINKING THE PID OPTIMIZER FOR STOCHASTIC OPTIMIZATION OF DEEP 
NETWORKS .................................................................................................................................................... 289 

Lei Shi, Yifan Zhang, Wanguo Wang, Jian Cheng, Hanqing Lu 

ITERATIVE DYNAMIC GENERIC LEARNING FOR SINGLE SAMPLE FACE 
RECOGNITION WITH A CONTAMINATED GALLERY ........................................................................... 295 

Meng Pang, Yiu-Ming Cheung, Qiquan Shi, Mengke Li 

SCALE MATTERS: TEMPORAL SCALE AGGREGATION NETWORK FOR PRECISE 
ACTION LOCALIZATION IN UNTRIMMED VIDEOS .............................................................................. 301 

Guoqiang Gong, Liangfeng Zheng, Yadong Mu 

FINE-GRAINED EXPRESSION MANIPULATION VIA STRUCTURED LATENT SPACE ..................... 307 
Junshu Tang, Zhiwen Shao, Lizhuang Ma 

FOLLOW THE CURVE: ARBITRARILY ORIENTED SCENE TEXT DETECTION USING 
KEY POINTS SPOTTING AND CURVE PREDICTION .............................................................................. 313 

Ke Yuan, Dafang He, Xiao Yang, Zhi Tang, Daniel Kifer, C. Lee Giles 

KNOWLEDGE-BASED FINE-GRAINED CLASSIFICATION FOR FEW-SHOT LEARNING ................. 319 
Jiabao Zhao, Xin Lin, Jie Zhou, Jing Yang, Liang He, Zhaohui Yang 

ABP: ADAPTIVE BODY PARTITION MODEL FOR VISIBLE INFRARED PERSON RE-
IDENTIFICATION .......................................................................................................................................... 325 

Ziyu Wei, Xi Yang, Nannan Wang, Bin Song, Xinbo Gao 

RDDAN: A RESIDUAL DENSE DILATED AGGREGATED NETWORK FOR SINGLE IMAGE 
DERAINING .................................................................................................................................................... 331 

Youzhao Yang, Wu Ran, Hong Lu 

UNSUPERVISED DEEP HYPERSPECTRAL SUPER-RESOLUTION WITH UNREGISTERED 
IMAGES ........................................................................................................................................................... 337 

Jiangtao Nie, Lei Zhang, Wei Wei, Chen Ding, Yanning Zhang 

FINE-GRAINED GARMENT PARSING: A BODY GENERATION APPROACH ..................................... 343 
Peng Zhang, Yuwei Zhang, Shan Huang, Zhi Wang 

DEEP SELF-TAUGHT GRAPH EMBEDDING HASHING WITH PSEUDO LABELS FOR 
IMAGE RETRIEVAL ...................................................................................................................................... 349 

Yu Liu, Yangtao Wang, Jingkuan Song, Chan Guo, Ke Zhou, Zhili Xiao 

CASCADED DETAIL-AWARE NETWORK FOR UNSUPERVISED MONOCULAR DEPTH 
ESTIMATION .................................................................................................................................................. 355 

Xinchen Ye, Mingliang Zhang, Xin Fan, Rui Xu, Juncheng Pu, Ruoke Yan 

PA-GGAN: SESSION-BASED RECOMMENDATION WITH POSITION-AWARE GATED 
GRAPH ATTENTION NETWORK ................................................................................................................ 361 

Jinshan Wang, Qianfang Xu, Jiahuan Lei, Chaoqun Lin, Bo Xiao 



PHYSICAL MODEL GUIDED DEEP IMAGE DERAINING ....................................................................... 367 
Honghe Zhu, Cong Wang, Yajie Zhang, Zhixun Su, Guohui Zhao 

BEYOND WITHOUT FORGETTING: MULTI-TASK LEARNING FOR CLASSIFICATION 
WITH DISJOINT DATASETS ........................................................................................................................ 373 

Yan Hong, Li Niu, Jianfu Zhang, Liqing Zhang 

MATCHINGGAN: MATCHING-BASED FEW-SHOT IMAGE GENERATION ........................................ 379 
Yan Hong, Li Niu, Jianfu Zhang, Liqing Zhang 

WARWICK IMAGE FORENSICS DATASET FOR DEVICE FINGERPRINTING IN 
MULTIMEDIA FORENSICS .......................................................................................................................... 385 

Yijun Quan, Chang-Tsun Li, Yujue Zhou, Li Li 

TOPOLOGY DISCRIMINATIVE POOLING VIA GRAPH KERNEL DERIVED NODES AND 
EDGES CO-EMBEDDING ............................................................................................................................. 391 

Chenrui Zhang, Yifeng Huang, Xiaoqing Lyu, Zhi Tang 

END-TO-END METHOD FOR LABANOTATION GENERATION FROM CONTINUOUS 
MOTION CAPTURE DATA ........................................................................................................................... 397 

Ningwei Xie, Zhenjiang Miao, Jiaji Wang, Qiang Zhang 

TWO-STAGE DEPTH VIDEO RECOVERY WITH SPATIOTEMPORAL COHERENCE ......................... 403 
Quewei Li, Jie Guo, Qinyu Tang, Yanwen Guo, Jinghui Qian 

WEB-SUPERVISED NETWORK FOR FINE-GRAINED VISUAL CLASSIFICATION ............................ 409 
Chuanyi Zhang, Yazhou Yao, Jiachao Zhang, Jiaxin Chen, Pu Huang, Jian Zhang, Zhenmin 
Tang 

HIGH ACCURACY COMPRESSIVE CHROMO-TOMOGRAPHY RECONSTRUCTION VIA 
CONVOLUTIONAL SPARSE CODING ........................................................................................................ 415 

Baoping Li, Xuesong Zhang, Jing Jiang, Yuzhong Chen, Qi Zhang, Anlong Ming 

SPEECH INTELLIGIBILITY ENHANCEMENT USING NON-PARALLEL SPEAKING STYLE 
CONVERSION WITH STARGAN AND DYNAMIC RANGE COMPRESSION ........................................ 421 

Gang Li, Ruimin Hu, Shanfa Ke, Rui Zhang, Xiaochen Wang, Li Gao 

OCCLUSION-AWARE GAN FOR FACE DE-OCCLUSION IN THE WILD .............................................. 427 
Jiayuan Dong, Liyan Zhang, Hanwang Zhang, Weichen Liu 

CATEGORY-LEVEL ADVERSARIAL SELF-ENSEMBLING FOR DOMAIN ADAPTATION ................ 433 
Yukun Zuo, Hantao Yao, Changsheng Xu 

ROBUST BIDIRECTIONAL GENERATIVE NETWORK FOR GENERALIZED ZERO-SHOT 
LEARNING...................................................................................................................................................... 439 

Yun Xing, Sheng Huang, Luwen Huangfu, Feiyu Chen, Yongxin Ge 

CONTEXTUAL ADVERSARIAL ATTACKS FOR OBJECT DETECTION ............................................... 445 
Hantao Zhang, Wengang Zhou, Houqiang Li 

DOMAIN-INVARIANT REGION PROPOSAL NETWORK FOR CROSS-DOMAIN 
DETECTION .................................................................................................................................................... 451 

Xuebin Yang, Shouhong Wan, Peiquan Jin 

FIANET: VIDEO OBJECT DETECTION VIA JOINT FEATURE-LEVEL AND INSTANCE-
LEVEL AGGREGATION ............................................................................................................................... 457 

Zhengshuai Wang, Yali Li, Shengjin Wang 



PROXY TASK LEARNING FOR CROSS-DOMAIN PERSON RE-IDENTIFICATION ............................ 463 
Houjing Huang, Xiaotang Chen, Kaiqi Huang 

SPEAKER PERSONALITY RECOGNITION WITH MULTIMODAL EXPLICIT 
MANY2MANY INTERACTIONS .................................................................................................................. 469 

Liangqing Wu, Dong Zhang, Qiyuan Liu, Shoushan Li, Guodong Zhou 

SPARSE CNN ARCHITECTURE SEARCH (SCAS) .................................................................................... 475 
V. Yeshwanth, Ankur Deshwal, Sundeep Krishnadasan, Seungwon Lee, Joonho Song 

DEEP LEVEL SET WITH CONFIDENCE MAP AND BOUNDARY LOSS FOR MEDICAL 
IMAGE SEGMENTATION ............................................................................................................................. 481 

Yaoyue Zheng, Zhang Chen, Xiaojian Li, Xiangyu Si, Liangjie Dong, Zhiqiang Tian 

INDUCTIVE GUIDED FILTER: REAL-TIME DEEP MATTING WITH WEAKLY 
ANNOTATED MASKS ON MOBILE DEVICES .......................................................................................... 487 

Yaoyi Li, Jianfu Zhang, Weijie Zhao, Weihao Jiang, Hongtao Lu 

CLASSIFICATION CONSTRAINED DISCRIMINATOR FOR DOMAIN ADAPTIVE 
SEMANTIC SEGMENTATION ..................................................................................................................... 493 

Tao Chen, Jian Zhang, Guo-Sen Xie, Yazhou Yao, Xiaoshui Huang, Zhenmin Tang 

MULTI-HIERARCHICAL INDEPENDENT CORRELATION FILTERS FOR VISUAL 
TRACKING ..................................................................................................................................................... 499 

Shuai Bai, Zhiqun He, Yuan Dong, Hongliang Bai 

HUMAN PARSING BASED ALIGNMENT WITH MULTI-TASK LEARNING FOR 
OCCLUDED PERSON RE-IDENTIFICATION ............................................................................................. 505 

Houjing Huang, Xiaotang Chen, Kaiqi Huang 

INCREMENTAL LEARNING ALGORITHM FOR SOUND EVENT DETECTION ................................... 511 
Eunjeong Koh, Fatemeh Saki, Yinyi Guo, Cheng-Yu Hung, Erik Visser 

PERSON RE-IDENTIFICATION VIA POSE-AWARE MULTI-SEMANTIC LEARNING ........................ 517 
Xiangzhong Luo, H. K. Luan Duong, Weichen Liu 

CO-SALIENCY DETECTION USING COLLABORATIVE FEATURE EXTRACTION AND 
HIGH-TO-LOW FEATURE INTEGRATION ................................................................................................ 523 

Jingru Ren, Zhi Liu, Gongyang Li, Xiaofei Zhou, Cong Bai, Guangling Sun 

MULTIRESOLUTION MIXTURE GENERATIVE ADVERSARIAL NETWORK FOR IMAGE 
SUPER-RESOLUTION ................................................................................................................................... 529 

Yudiao Wang, Xuguang Lan, Yinshu Zhang, Ruixue Miao, Zhiqiang Tian 

LOSSY GEOMETRY COMPRESSION OF 3D POINT CLOUD DATA VIA AN ADAPTIVE 
OCTREE-GUIDED NETWORK ..................................................................................................................... 535 

Xuanzheng Wen, Xu Wang, Junhui Hou, Lin Ma, Yu Zhou, Jianmin Jiang 

UNSUPERVISED DOMAIN ADAPTATION THROUGH SYNTHESIS FOR PERSON RE-
IDENTIFICATION .......................................................................................................................................... 541 

Suncheng Xiang, Yuzhuo Fu, Guanjie You, Ting Liu 

EIGAN: ENHANCED INPAINTING GENERATIVE ADVERSARIAL NETWORK .................................. 547 
Feiyu Chen, Wei Deng, Chuanfa Zhang, Kangzheng Gu, Wenqiang Zhang 

DEEP PRIOR GUIDED NETWORK FOR HIGH-QUALITY IMAGE FUSION .......................................... 553 
Jia-Li Yin, Bo-Hao Chen, Yan-Tsung Peng, Chung-Chi Tsai 



BLIND STEREOSCOPIC IMAGE QUALITY ASSESSMENT BY DEEP NEURAL NETWORK 
OF MULTI-LEVEL FEATURE FUSION ....................................................................................................... 559 

Jiebin Yan, Yuming Fang, Liping Huang, Xiongkuo Min, Yiru Yao, Guangtao Zhai 

HUMAN-OBJECT RELATION NETWORK FOR ACTION RECOGNITION IN STILL IMAGES ........... 565 
Wentao Ma, Shuang Liang 

2SER-VGSR-NET: A TWO-STAGE ENHANCEMENT RECONSTRUCTION BASED ON 
VIDEO GROUP SPARSE REPRESENTATION NETWORK FOR COMPRESSED VIDEO 
SENSING ......................................................................................................................................................... 571 

Yunyi Xuan, Chunling Yang 

OECS: TOWARDS ONLINE EXTRINSICS CORRECTION FOR THE SURROUND-VIEW 
SYSTEM .......................................................................................................................................................... 577 

Tianjun Zhang, Lin Zhang, Ying Shen, Yong Ma, Shengjie Zhao, Yicong Zhou 

GRAPH-BASED KINSHIP REASONING NETWORK ................................................................................. 583 
Wanhua Li, Yingqiang Zhang, Kangchen Lv, Jiwen Lu, Jianjiang Feng, Jie Zhou 

STYLE-CONDITIONED MUSIC GENERATION ......................................................................................... 589 
Yu-Quan Lim, Chee Seng Chan, Fung Ying Loo 

A STUDY OF PARKING-SLOT DETECTION WITH THE AID OF PIXEL-LEVEL DOMAIN 
ADAPTATION ................................................................................................................................................ 595 

Juntao Chen, Lin Zhang, Ying Shen, Yong Ma, Shengjie Zhao, Yicong Zhou 

ZERO-SHOT RESTORATION OF UNDEREXPOSED IMAGES VIA ROBUST RETINEX 
DECOMPOSITION ......................................................................................................................................... 601 

Anqi Zhu, Lin Zhang, Ying Shen, Yong Ma, Shengjie Zhao, Yicong Zhou 

LEARNING NEIGHBORHOOD-REASONING LABEL DISTRIBUTION (NRLD) FOR FACIAL 
AGE ESTIMATION ........................................................................................................................................ 607 

Zongyong Deng, Mo Zhao, Hao Liu, Zhenhua Yu, Feng Feng 

A REVERSIBLE CONTRAST ENHANCEMENT SCHEME FOR COLOR IMAGES ................................ 613 
Zhihao Guan, Hao-Tian Wu 

A CASE STUDY OF MACHINE LEARNING CLASSIFIERS FOR REAL-TIME ADAPTIVE 
RESOLUTION PREDICTION IN VIDEO CODING ..................................................................................... 619 

Madhukar Bhat, Jean-Marc Thiesse, Patrick Le Callet 

ENHANCING VVC THROUGH CNN-BASED POST-PROCESSING ........................................................ 625 
Fan Zhang, Chen Feng, David R. Bull 

STATISTICAL DETECTION OF COLLECTIVE DATA FRAUD ............................................................... 631 
Ruoyu Wang, Xiaobo Hu, Daniel Sun, Guoqiang Li, Raymond Wong, Shiping Chen, Jianquan 
Liu 

AN EFFICIENT PANSHARPENING METHOD BASED ON CONDITIONAL RANDOM 
FIELDS ............................................................................................................................................................ 637 

Yong Yang, Hangyuan Lu, Shuying Huang, Wei Tu 

DOUBLE SHOT: PRESERVE AND ERASE BASED CLASS ATTENTION NETWORKS FOR 
WEAKLY SUPERVISED LOCALIZATION (PECA-NET) .......................................................................... 643 

Lishu Luo, Chun Yuan, Ke Zhang, Yong Jiang, Yuwei Zhang, Honglei Zhang 



LEARNING DISCRIMINATIVE LATENT FEATURES FOR GENERALIZED ZERO-AND 
FEW-SHOT LEARNING ................................................................................................................................ 649 

Yijie Huang, Zhenghong Deng, Tao Wu 

FOOLED BY IMAGINATION: ADVERSARIAL ATTACK TO IMAGE CAPTIONING VIA 
PERTURBATION IN COMPLEX DOMAIN ................................................................................................. 655 

Shaofeng Zhang, Zheng Wang, Xing Xu, Xiang Guan, Yang Yang 

LEARN A ROBUST REPRESENTATION FOR COVER SONG IDENTIFICATION VIA 
AGGREGATING LOCAL AND GLOBAL MUSIC TEMPORAL CONTEXT ............................................. 661 

Chaoya Jiang, Deshun Yang, Xiaoou Chen 

RECONCILIATION OF GROUP SPARSITY AND LOW-RANK MODELS FOR IMAGE 
RESTORATION .............................................................................................................................................. 667 

Zhiyuan Zha, Bihan Wen, Xin Yuan, Jiantao Zhou, Ce Zhu 

SELF-ADAPTIVE EMBEDDING FOR FEW-SHOT CLASSIFICATION BY HIERARCHICAL 
ATTENTION ................................................................................................................................................... 673 

Xueliang Wang, Feng Wu, Jie Wang 

SELF-BOOTSTRAPPING PEDESTRIAN DETECTION IN DOWNWARD-VIEWING FISHEYE 
CAMERAS USING PSEUDO-LABELING .................................................................................................... 679 

Kaishi Gao, Qun Niu, Haoquan You, Chengying Gao 

A VIEWPORT-DRIVEN MULTI-METRIC FUSION APPROACH FOR 360-DEGREE VIDEO 
QUALITY ASSESSMENT .............................................................................................................................. 685 

Roberto G. De A. Azevedo, Neil Birkbeck, Ivan Janatra, Balu Adsumilli, Pascal Frossard 

ENHANCED CU PARTITIONING SEARCH METHOD FOR INTRA CODING IN HEVC ....................... 691 
Yunchang Li, Jun Sun 

SCALE-AWARE ROLLING FUSION NETWORK FOR CROWD COUNTING ......................................... 697 
Ying Chen, Chengying Gao, Zhuo Su, Xiangjian He, Ning Liu 

RECONSTRUCTING PART-LEVEL 3D MODELS FROM A SINGLE IMAGE ......................................... 703 
Dingfeng Shi, Yifan Zhao, Jia Li 

LIGHT FIELD IMAGE CODING USING DUAL DISCRIMINATOR GENERATIVE 
ADVERSARIAL NETWORK AND VVC TEMPORAL SCALABILITY ..................................................... 709 

Nader Bakir, Wassim Hamidouche, Sid Ahmed Fezza, Khouloud Samrouth, Olivier Déforges 

LEARNED VARIABLE-RATE IMAGE COMPRESSION WITH RESIDUAL DIVISIVE 
NORMALIZATION......................................................................................................................................... 715 

Mohammad Akbari, Jie Liang, Jingning Han, Chengjie Tu 

MULTI-CONTEXT AND ENHANCED RECONSTRUCTION NETWORK FOR SINGLE 
IMAGE SUPER RESOLUTION ...................................................................................................................... 721 

Jiqing Zhang, Chengjiang Long, Yuxin Wang, Xin Yang, Haiyang Mei, Baocai Yin 

A PRIVACY-PRESERVING SCHEME FOR CONVOLUTIONAL NEURAL NETWORK-
BASED APPLICATIONS IN MOBILE CLOUD ............................................................................................ 727 

Chang Xia, Jingyu Hua, Wei Tong, Yayuan Xiong, Sheng Zhong 

DEEP IMAGE QUALITY ASSESSMENT DRIVEN SINGLE IMAGE DEBLURRING ............................. 733 
Ang Li, Jichun Li, Qing Lin, Chenxi Ma, Bo Yan 



AN EMERGING CODING PARADIGM VCM: A SCALABLE CODING APPROACH 
BEYOND FEATURE AND SIGNAL ............................................................................................................. 739 

Sifeng Xia, Kunchangtai Liang, Wenhan Yang, Ling-Yu Duan, Jiaying Liu 

A MORE REFINED MOBILE EDGE CACHE REPLACEMENT SCHEME FOR ADAPTIVE 
VIDEO STREAMING WITH MUTUAL COOPERATION IN MULTI-MEC SERVERS ............................ 745 

Xinyu Huang, Lijun He, Xing Chen, Guizhong Liu, Fan Li 

DECODER-SIDE INTRA MODE DERIVATION FOR NEXT GENERATION VIDEO CODING ............. 751 
Mohsen Abdoli, Thomas Guionnet, Mickael Raulet, Gosala Kulupana, Saverio Blasi 

IMAGE-BASED 3D MESH DENOISING THROUGH A BLOCK MATCHING 3D 
CONVOLUTIONAL NEURAL NETWORK FILTERING APPROACH ...................................................... 757 

Gerasimos Arvanitis, Aris S. Lalos, Konstantinos Moustakas 

DEEP SELECTIVE FEATURE LEARNING FOR ACTION RECOGNITION ............................................. 763 
Ziqiang Li, Yongxin Ge, Jinyuan Feng, Xiaolei Qin, Jiaruo Yu, Hui Yu 

EXPLORING STRUCTURE-ADAPTIVE GRAPH LEARNING FOR ROBUST SEMI-
SUPERVISED CLASSIFICATION ................................................................................................................. 769 

Xiang Gao, Wei Hu, Zongming Guo 

SPATIAL ATTENTIVE IMAGE AESTHETIC ASSESSMENT.................................................................... 775 
Ying Xu, Yi Wang, Huaixuan Zhang, Yong Jiang 

COMPRESSED VIDEO SENSING NETWORK BASED ON ALIGNMENT PREDICTION AND 
RESIDUAL RECONSTRUCTION ................................................................................................................. 781 

Xi Ling, Chunling Yang, Hanqi Pei 

SINGLE IMAGE RAIN REMOVAL BOOSTING VIA DIRECTIONAL GRADIENT ................................ 787 
Wu Ran, Youzhao Yang, Hong Lu 

IU-MODULE: INTERSECTION AND UNION MODULE FOR FINE-GRAINED VISUAL 
CLASSIFICATION .......................................................................................................................................... 793 

Yixiao Zheng, Dongliang Chang, Jiyang Xie, Zhanyu Ma 

MULTI-VIEW SUBSPACE CLUSTERING VIA NON-CONVEX TENSOR RANK 
MINIMIZATION ............................................................................................................................................. 799 

Xiaoli Sun, Youjuan Wang, Xiujun Zhang 

WEAKLY SUPERVISED VIDEO ANOMALY DETECTION VIA CENTER-GUIDED 
DISCRIMINATIVE LEARNING .................................................................................................................... 805 

Boyang Wan, Yuming Fang, Xue Xia, Jiajie Mei 

S3F: A MULTI-VIEW SLOW-FAST NETWORK FOR ALZHEIMER’S DISEASE DIAGNOSIS ............. 811 
Ziqiao Weng, Jingjing Meng, Zhaohua Ding, Junsong Yuan 

M-ARY QUANTIZED NEURAL NETWORKS ............................................................................................. 817 
Jen-Tzung Chien, Su-Ting Chang 

FSSPOTTER: SPOTTING FACE-SWAPPED VIDEO BY SPATIAL AND TEMPORAL CLUES ............. 823 
Peng Chen, Jin Liu, Tao Liang, Guangzhi Zhou, Hongchao Gao, Jiao Dai, Jizhong Han 

NORMAL-TO-LOMBARD SPEECH CONVERSION BY LSTM NETWORK AND BGMM FOR 
INTELLIGIBILITY ENHANCEMENT OF TELEPHONE SPEECH............................................................. 829 

Gang Li, Xiaochen Wang, Ruimin Hu, Huyin Zhang, Shanfa Ke 



SALIENT OBJECT DETECTION WITH BOUNDARY INFORMATION ................................................... 835 
Kai Chen, Yongxiong Wang, Chuanfei Hu, Hang Shao 

SED-NET: DETECTING MULTI-TYPE EDITS OF IMAGES ...................................................................... 841 
Hongwei Xue, Haomiao Liu, Jun Li, Houqiang Li, Jiebo Luo 

STEGANOGRAPHER DETECTION VIA ENHANCEMENT-AWARE GRAPH 
CONVOLUTIONAL NETWORK ................................................................................................................... 847 

Zhi Zhang, Mingjie Zheng, Sheng-Hua Zhong, Yan Liu 

UNIVERSAL ADVERSARIAL PERTURBATIONS GENERATIVE NETWORK FOR 
SPEAKER RECOGNITION ............................................................................................................................ 853 

Jiguo Li, Xinfeng Zhang, Chuanmin Jia, Jizheng Xu, Li Zhang, Yue Wang, Siwei Ma, Wen 
Gao 

AUTOMATIC DETECTION OF PATHOLOGICAL MYOPIA AND HIGH MYOPIA ON 
FUNDUS IMAGES .......................................................................................................................................... 859 

Siying Dai, Leiting Chen, Ting Lei, Chuan Zhou, Yang Wen 

AN AUTOMATIC FRAMEWORK FOR GENERATING LABANOTATION SCORES FROM 
CONTINUOUS MOTION CAPTURE DATA ................................................................................................ 865 

Min Li, Zhenjiang Miao, Cong Ma, Ang Li, Tianyu Zhou 

ATTENTIVE GENERATIVE ADVERSARIAL NETWORK TO BRIDGE MULTI-DOMAIN 
GAP FOR IMAGE SYNTHESIS ..................................................................................................................... 871 

Min Wang, Congyan Lang, Liqian Liang, Gengyu Lyu, Songhe Feng, Tao Wang 

STRUCTURE PRESERVING MULTI-VIEW DIMENSIONALITY REDUCTION ..................................... 877 
Zhan Wang, Lizhi Wang, Hua Huang 

REGION ADAPTIVE TWO-SHOT NETWORK FOR SINGLE IMAGE DEHAZING ................................ 883 
Hui Li, Qingbo Wu, King Ngi Ngan, Hongliang Li, Fanman Meng 

SPATIOTEMPORAL PERCEPTION AWARE QUANTIZATION ALGORITHM FOR VIDEO 
CODING .......................................................................................................................................................... 889 

Yunyao Yan, Guoqing Xiang, Yuan Li, Xiaodong Xie, Wei Yan, Yungang Bao 

MESH SALIENCY DETECTION USING CONVOLUTIONAL NEURAL NETWORKS........................... 895 
Stavros Nousias, Gerasimos Arvanitis, Aris S. Lalos, Konstantinos Moustakas 

GAN-BASED EFFECTIVE BIT DEPTH ADAPTATION FOR PERCEPTUAL VIDEO 
COMPRESSION .............................................................................................................................................. 901 

Di Ma, Fan Zhang, David R. Bull 

DETAIL-PRESERVING ARBITRARY STYLE TRANSFER ....................................................................... 907 
Ting Zhu, Shiguang Liu 

TOWARDS THE INSTANT TILE-SWITCHING FOR DASH-BASED OMNIDIRECTIONAL 
VIDEO STREAMING: RANDOM ACCESS REFERENCE FRAME ........................................................... 913 

Mingyi Yang, Wenjie Zou, Jiarun Song, Fuzheng Yang 

CASCADE DETECTOR WITH FEATURE FUSION FOR ARBITRARY-ORIENTED OBJECTS 
IN REMOTE SENSING IMAGES .................................................................................................................. 919 

Liping Hou, Ke Lu, Jian Xue, Li Hao 



VOICE-INDISTINGUISHABILITY: PROTECTING VOICEPRINT IN PRIVACY-
PRESERVING SPEECH DATA RELEASE ................................................................................................... 925 

Yaowei Han, Sheng Li, Yang Cao, Qiang Ma, Masatoshi Yoshikawa 

TEXT TO IMAGE SYNTHESIS WITH BIDIRECTIONAL GENERATIVE ADVERSARIAL 
NETWORK ...................................................................................................................................................... 931 

Zixu Wang, Zhe Quan, Zhi-Jie Wang, Xinjian Hu, Yangyang Chen 

SNR-BASED TEACHERS-STUDENT TECHNIQUE FOR SPEECH ENHANCEMENT ........................... 937 
Xiang Hao, Xiangdong Su, Zhiyu Wang, Qiang Zhang, Huali Xu, Guanglai Gao 

STRUCTURE-AWARE GRAPH CONSTRUCTION FOR POINT CLOUD SEGMENTATION 
WITH GRAPH CONVOLUTIONAL NETWORKS ....................................................................................... 943 

Shanghong Wang, Wenrui Dai, Mingxing Xu, Chenglin Li, Junni Zou, Hongkai Xiong 

RGBD-FG: A LARGE-SCALE RGB-D DATASET FOR FINE-GRAINED CATEGORIZATION ............. 949 
Yanhao Tan, Ke Lu, Mohammad Muntasir Rahman, Jian Xue 

LEARNING CONVERSE-LEVEL MULTIMODAL EMBEDDING TO ASSESS SOCIAL 
DEFICIT SEVERITY FOR AUTISM SPECTRUM DISORDER ................................................................... 955 

Chin-Po Chen, Susan Shur-Fen Gau, Chi-Chun Lee 

A LIGHTWEIGHT HIGH-RESOLUTION REPRESENTATION BACKBONE FOR REAL-TIME 
KEYPOINT-BASED OBJECT DETECTION ................................................................................................. 961 

Jiansheng Dong, Jingling Yuan, Lin Li, Xian Zhong 

LEARNING CLASS PROTOTYPES VIA ANISOTROPIC COMBINATION OF ALIGNED 
MODALITIES FOR FEW-SHOT LEARNING............................................................................................... 967 

Jieya Lian, Haojie Wang, Shengwu Xiong 

EXPRESSION-AWARE FACE RECONSTRUCTION VIA A DUAL-STREAM NETWORK .................... 973 
Xiaoyu Chai, Jun Chen, Chao Liang, Dongshu Xu, Chia-Wen Lin 

S3NET:GRAPH REPRESENTATIONAL NETWORK FOR SKETCH RECOGNITION ............................. 979 
Lan Yang, Aneeshan Sain, Linpeng Li, Yonggang Qi, Honggang Zhang, Yi-Zhe Song 

LOCALLY STRUCTURED MULTI-TASK MULTI-KERNEL TRACKER ................................................. 985 
Baojie Fan 

ADAPTIVE DIRECTIONAL WALKS FOR POSE ESTIMATION FROM SINGLE BODY 
DEPTHS ........................................................................................................................................................... 991 

Jaehwan Kim, Junsuk Lee 

MATRIX SMOOTHING: A REGULARIZATION FOR DNN WITH TRANSITION MATRIX 
UNDER NOISY LABELS ............................................................................................................................... 997 

Xianbin Lv, Dongxian Wu, Shu-Tao Xia 

MCSHIPS: A LARGE-SCALE SHIP DATASET FOR DETECTION AND FINE-GRAINED 
CATEGORIZATION IN THE WILD ............................................................................................................ 1003 

Yitong Zheng, Shun Zhang 

TWO-WAY FEATURE-ALIGNED AND ATTENTION-RECTIFIED ADVERSARIAL 
TRAINING ..................................................................................................................................................... 1009 

Haitao Zhang, Fan Jia, Quanxin Zhang, Yahong Han, Xiaohui Kuang, Yu-An Tan 



VIDEO ANOMALY DETECTION VIA PREDICTIVE AUTOENCODER WITH GRADIENT-
BASED ATTENTION ................................................................................................................................... 1015 

Yuandu Lai, Rui Liu, Yahong Han 

SPIKE SORTING BASED ON LOW-RANK AND SPARSE REPRESENTATION................................... 1021 
Libo Huang, Bingo Wing-Kuen Ling, Yan Zeng, Lu Gan 

PRINET: A PRIOR DRIVEN SPECTRAL SUPER-RESOLUTION NETWORK ....................................... 1027 
Renlong Hang, Zhu Li, Qingshan Liu, Shuvra S. Bhattacharyya 

MIPSO: MULTI-PERIOD PER-SCENE OPTIMIZATION FOR HTTP ADAPTIVE 
STREAMING ................................................................................................................................................. 1033 

Venkata Phani Kumar M, Christian Timmerer, Hermann Hellwagner 

DIRECTED EXPLORATION VIA LEARNABLE PROBABILITY DISTRIBUTION FOR 
RANDOM ACTION SELECTION ................................................................................................................ 1039 

Petros Giannakopoulos, Aggelos Pikrakis, Yannis Cotronis 

DECOUPLING-GAN FOR CAMERA MODEL IDENTIFICATION OF JPEG COMPRESSED 
IMAGES ......................................................................................................................................................... 1045 

Qian Shu, Jiangqun Ni, Hao Xie 

ACCURATE 3D RECONSTRUCTION FROM CIRCULAR LIGHT FIELD USING CNN-LSTM ........... 1051 
Zhengxi Song, Hao Zhu, Qi Wu, Xue Wang, Hongdong Li, Qing Wang 

AN EDGE INFORMATION AND MASK SHRINKING BASED IMAGE INPAINTING 
APPROACH ................................................................................................................................................... 1057 

Huali Xu, Xiangdong Su, Meng Wang, Xiang Hao, Guanglai Gao 

MGHCNET: A DEEP MULTI-SCALE GRANULAR AND HOLISTIC CHANNEL FEATURE 
GENERATION NETWORK FOR IMAGE SUPER RESOLUTION ........................................................... 1063 

Alireza Esmaeilzehi, M. Omair Ahmad, M. N. S. Swamy 

SRNMFRB: A DEEP LIGHT-WEIGHT SUPER RESOLUTION NETWORK USING MULTI-
RECEPTIVE FIELD FEATURE GENERATION RESIDUAL BLOCKS .................................................... 1069 

Alireza Esmaeilzehi, M. Omair Ahmad, M. N. S. Swamy 

IMAGE RETRIEVAL BASED ON MULTI-SEMANTIC REGION WEIGHTING AND MULTI-
SCALE FLATNESS WEIGHTING ............................................................................................................... 1075 

Zhuoyi Li, Guanghua Gu, Linjing Feng, Jiangtao Liu 

LOW-FREQUENCY GUIDED SELF-SUPERVISED LEARNING FOR HIGH-FIDELITY 3D 
FACE RECONSTRUCTION IN THE WILD ................................................................................................ 1081 

Pengrui Wang, Chunze Lin, Bo Xu, Wujun Che, Quan Wang 

MULTIMODAL VIDEO SALIENCY ANALYSIS WITH USER-BIASED INFORMATION ................... 1087 
Jiangyue Xia, Jingqi Tian, Hui Qiao, Yichen Li, Jiangtao Wen, Yuxing Han 

CROSS-MODAL GUIDANCE NETWORK FOR SKETCH-BASED 3D SHAPE RETRIEVAL ............... 1093 
Weidong Dai, Shuang Liang 

RANSP: RANKING ATTENTION NETWORK FOR SALIENCY PREDICTION ON 
OMNIDIRECTIONAL IMAGES .................................................................................................................. 1099 

Dandan Zhu, Yongqing Chen, Tian Han, Defang Zhao, Yucheng Zhu, Qiangqiang Zhou, 
Guangtao Zhai, Xiaokang Yang 



HARDWARE-AWARE TRANSFORMABLE ARCHITECTURE SEARCH WITH EFFICIENT 
SEARCH SPACE ........................................................................................................................................... 1105 

Yuhang Jiang, Xin Wang, Wenwu Zhu 

TOWARDS CODING FOR HUMAN AND MACHINE VISION: A SCALABLE IMAGE 
CODING APPROACH .................................................................................................................................. 1111 

Yueyu Hu, Shuai Yang, Wenhan Yang, Ling-Yu Duan, Jiaying Liu 

REAL-TIME TRACKING OF VEHICLES WITH SIAMESE NETWORK AND BACKWARD 
PREDICTION ................................................................................................................................................ 1117 

Ao Li, Lei Luo, Shu Tang 

LEARNING LIKELIHOOD ESTIMATES FOR OPEN SET DOMAIN ADAPTATION............................ 1123 
Haiyang Zhang, Dixi Chen, Liang Liu 

MODELING LOCAL AND GLOBAL CONTEXTS FOR IMAGE CAPTIONING .................................... 1129 
Peng Yao, Jiangyun Li, Longteng Guo, Jing Liu 

MULTI-CONNECTIVITY AND EDGE COMPUTING FOR ULTRA-LOW-LATENCY 
LIFELIKE VIRTUAL REALITY .................................................................................................................. 1135 

Jacob Chakareski, Sabyasachi Gupta 

GENERATING FUTURE FRAMES WITH MASK-GUIDED PREDICTION ............................................ 1141 
Qian Wu, Xiongtao Chen, Zhongyi Huang, Wenmin Wang 

GLAD: GLOBAL AND LOCAL ANOMALY DETECTION ...................................................................... 1147 
Lihai Nie, Laiping Zhao, Keqiu Li 

JOINT FACIAL ACTION UNIT INTENSITY PREDICTION AND REGION LOCALISATION ............. 1153 
Yachun Fan, Jie Shen, Housen Cheng, Feng Tian 

HSI ROAD: A HYPER SPECTRAL IMAGE DATASET FOR ROAD SEGMENTATION ....................... 1159 
Jiarou Lu, Huafeng Liu, Yazhou Yao, Shuyin Tao, Zhenming Tang, Jianfeng Lu 

LOCAL-VARIANCE-BASED ATTENTION FOR VISUAL TRACKING ................................................. 1165 
Changlun Guo, Xianbin Wen, Liming Yuan, Haixia Xu 

IMAGING-CORRELATED INTRA PREDICTION FOR PLENOPTIC 2.0 VIDEO CODING .................. 1171 
Lingjun Li, Xin Jin, Tingting Zhong 

USER CONDITIONAL HASHTAG RECOMMENDATION FOR MICRO-VIDEOS ................................ 1177 
Shang Liu, Jiayi Xie, Cong Zou, Zhenzhong Chen 

DG-FPN: LEARNING DYNAMIC FEATURE FUSION BASED ON GRAPH CONVOLUTION 
NETWORK FOR OBJECT DETECTION .................................................................................................... 1183 

Huayu Li, Shuyu Miao, Rui Feng 

JOINT DETECTION, RE-IDENTIFICATION, AND LSTM IN MULTI-OBJECT TRACKING ............... 1189 
Wen-Jiin Tsai, Zih-Jie Huang, Chen-En Chung 

RANKVQA: ANSWER RE-RANKING FOR VISUAL QUESTION ANSWERING .................................. 1195 
Yanyuan Qiao, Zheng Yu, Jing Liu 

TOWARDS BETTER GRAPH REPRESENTATION: TWO-BRANCH COLLABORATIVE 
GRAPH NEURAL NETWORKS FOR MULTIMODAL MARKETING INTENTION 
DETECTION .................................................................................................................................................. 1201 

Lu Zhang, Jian Zhang, Zhibin Li, Jingsong Xu 



A NOVEL CONVOLUTIONAL ARCHITECTURE FOR VIDEO-TEXT RETRIEVAL ............................ 1207 
Zheng Li, Caili Guo, Bo Yang, Zerun Feng, Hao Zhang 

CHARACTER REGION AWARENESS NETWORK FOR SCENE TEXT RECOGNITION .................... 1213 
Mingyu Shang, Jie Gao, Jun Sun 

LEARNING INTRINSIC DECOMPOSITION OF COMPLEX-TEXTURED FASHION IMAGES ........... 1219 
Xiangyu Zhu, Xiaoguang Han, Wei Zhang, Jian Zhao, Ligang Liu 

A GENERAL RE-RANKING METHOD BASED ON METRIC LEARNING FOR PERSON RE-
IDENTIFICATION ........................................................................................................................................ 1225 

Tongkun Xu, Xin Zhao, Jiamin Hou, Jiyong Zhang, Xinhong Hao, Jian Yin 

CONTEXT-AWARE GENERATION-BASED NET FOR MULTI-LABEL VISUAL EMOTION 
RECOGNITION ............................................................................................................................................. 1231 

Shulan Ruan, Kun Zhang, Yijun Wang, Hanqing Tao, Weidong He, Guangyi Lv, Enhong Chen 

IMPROVED TRAFFIC SIGN DETECTION IN VIDEOS THROUGH REASONING EFFECTIVE 
ROI PROPOSALS ......................................................................................................................................... 1237 

Yanting Zhang, Yonggang Qi, Jie Yang, Jenq-Neng Hwang 

EDGE-DIRECTED GEOMETRIC PARTITIONING FOR VERSATILE VIDEO CODING ...................... 1243 
Xuewei Meng, Xinfeng Zhang, Chuanmin Jia, Xia Li, Shanshe Wang, Siwei Ma 

WEAKLY-SUPERVISED PLATE AND FOOD REGION SEGMENTATION .......................................... 1249 
Wataru Shimoda, Keiji Yanai 

ACCELERATING THE VVC DECODER FOR VECTOR LENGTH AGNOSTIC SIMD 
ARCHITECTURES ....................................................................................................................................... 1255 

Yassin Kaddar, Angela Pohl, Ben Juurlink 

LIGHTWEIGHT SINGLE IMAGE SUPER-RESOLUTION THROUGH EFFICIENT SECOND-
ORDER ATTENTION SPINDLE NETWORK ............................................................................................. 1261 

Yiyun Chen, Yihong Chen, Jing-Hao Xue, Wenming Yang, Qingmin Liao 

AUTOREGRESSIVE MODEL BASED SMOOTHING FORENSICS OF VERY SHORT 
SPEECH CLIPS ............................................................................................................................................. 1267 

Sanshuai Cui, Enlei Li, Xiangui Kang 

OCEAN: A DUAL LEARNING APPROACH FOR GENERALIZED ZERO-SHOT SKETCH-
BASED IMAGE RETRIEVAL ...................................................................................................................... 1273 

Jiawen Zhu, Xing Xu, Fumin Shen, Roy Ka-Wei Lee, Zheng Wang, Heng Tao Shen 

INTERACTIVE TRAINING AND ARCHITECTURE FOR DEEP OBJECT SELECTION ....................... 1279 
Marco Forte, Brian Price, Scott Cohen, Ning Xu, François Pitié 

INVESTIGATING CLASS-LEVEL DIFFICULTY FACTORS IN MULTI-LABEL 
CLASSIFICATION PROBLEMS .................................................................................................................. 1285 

Mark Marsden, Kevin McGuinness, Joseph Antony, Haolin Wei, Milan Redžic, Jian Tang, 
Zhilan Hu, Alan Smeaton, Noel E. O’Connor 

PHRASE-LEVEL GLOBAL-LOCAL HYBRID MODEL FOR SENTENCE EMBEDDING ..................... 1291 
Mingyu Tang, Liansheng Zhuang, Houqiang Li, Jian Yang, Yanqun Guo 

ANGULARLY CONSISTENT LIGHT FIELD VIDEO INTERPOLATION ............................................... 1297 
Pierre David, Mikaël Le Pendu, Christine Guillemot 



SEMI-SUPERVISED SEMANTIC SEGMENTATION CONSTRAINED BY CONSISTENCY 
REGULARIZATION ..................................................................................................................................... 1303 

Xiaoqiang Li, Qin He, Songmin Dai, Pin Wu, Weiqin Tong 

DEEP COMPOSER: DEEP NEURAL HASHING AND RETRIEVAL APPROACH TO 
AUTOMATIC MUSIC GENERATION ........................................................................................................ 1309 

Brandon Royal, Kien Hua, Brenton Zhang 

VARIATIONAL BAYESIAN SPARSIFICATION FOR DISTILLATION COMPRESSION ..................... 1315 
Yue Ming, Hao Fu 

SPANET: SPATIAL PYRAMID ATTENTION NETWORK FOR ENHANCED IMAGE 
RECOGNITION ............................................................................................................................................. 1321 

Jingda Guo, Xu Ma, Andrew Sansom, Mara McGuire, Andrew Kalaani, Qi Chen, Sihai Tang, 
Qing Yang, Song Fu 

NEAR-INFRARED IMAGE GUIDED REFLECTION REMOVAL ............................................................ 1327 
Yuchen Hong, Youwei Lyu, Si Li, Boxin Shi 

ATTENTION MEETS NORMALIZATION AND BEYOND ...................................................................... 1333 
Xu Ma, Jingda Guo, Qi Chen, Sihai Tang, Qing Yang, Song Fu 

KERNEL CLUSTERING ON SYMMETRIC POSITIVE DEFINITE MANIFOLDS VIA 
DOUBLE APPROXIMATED LOW RANK REPRESENTATION .............................................................. 1339 

Xinglin Piao, Yongli Hu, Junbin Gao, Yanfeng Sun, Xin Yang, Baocai Yin, Wenwu Zhu, Ge Li 

HUMAN ACTION IMAGE GENERATION WITH DIFFERENTIAL PRIVACY...................................... 1345 
Mingxuan Sun, Qing Wang, Zicheng Liu 

CANOPIC: PRE-DIGITAL PRIVACY-ENHANCING ENCODINGS FOR COMPUTER VISION ........... 1351 
Jasper Tan, Salman S. Khan, Vivek Boominathan, Jeffrey Byrne, Richard Baraniuk, Kaushik 
Mitra, Ashok Veeraraghavan 

KINMIX: A DATA AUGMENTATION APPROACH FOR KINSHIP VERIFICATION ........................... 1357 
Chaohui Song, Haibin Yan 

NOVEL ANALYTICAL MODELS OF FACE RECOGNITION ACCURACY IN TERMS OF 
VIDEO CAPTURING AND ENCODING PARAMETERS ......................................................................... 1363 

Hayder R. Hamandi, Nabil J. Sarhan 

SCALING DNN-BASED VIDEO ANALYSIS BY COARSE-GRAINED AND FINE-GRAINED 
PARALLELISM ............................................................................................................................................ 1369 

Phanwadee Sinthong, Kanak Mahadik, Somdeb Sarkhel, Saayan Mitra 

SMALL COMPONENTS PARSING VIA MULTI-FEATURE FUSION NETWORK ................................ 1375 
Zhiying Leng, Yang Lu, Xiaohui Liang 

3D MOTION RECOVERY VIA LOW RANK MATRIX RESTORATION WITH HANKEL-
LIKE AUGMENTATION .............................................................................................................................. 1381 

Jingyu Yang, Jiabin Shi, Yuyuan Zhu, Kun Li, Chunping Hou 

AUTO-GENERATING NEURAL NETWORKS WITH REINFORCEMENT LEARNING FOR 
MULTI-PURPOSE IMAGE FORENSICS .................................................................................................... 1387 

Yujun Wei, Yifang Chen, Xiangui Kang, Z. Jane Wang, Liang Xiao 



TIME-SENSITIVE COLLABORATIVE INTEREST AWARE MODEL FOR SESSION-BASED 
RECOMMENDATION .................................................................................................................................. 1393 

Yang Lv, Liansheng Zhuang, Pengyu Luo, Houqiang Li, Zhengjun Zha 

TOWARDS MAKING UNSUPERVISED GRAPH HASHING ROBUST .................................................. 1399 
Xuesong Gu, Guohua Dong, Xiang Zhang, Long Lan, Zhigang Luo 

MA360: MULTI-AGENT DEEP REINFORCEMENT LEARNING BASED LIVE 360-DEGREE 
VIDEO STREAMING ON EDGE ................................................................................................................. 1405 

Yixuan Ban, Yuanxing Zhang, Haodan Zhang, Xinggong Zhang, Zongming Guo 

RESIDUAL ATTENTION BASED NETWORK FOR AUTOMATIC CLASSIFICATION OF 
PHONATION MODES .................................................................................................................................. 1411 

Xiaoheng Sun, Yiliang Jiang, Wei Li 

AUTOMATIC DETECTION OF ANATOMICAL LANDMARKS ON GEOMETRIC MESH 
DATA USING DEEP SEMANTIC SEGMENTATION ............................................................................... 1417 

Shu Liu, Jia-Li He, Sheng-Hui Liao 

LIGHTWEIGHT COMPRESSION OF NEURAL NETWORK FEATURE TENSORS FOR 
COLLABORATIVE INTELLIGENCE ......................................................................................................... 1423 

Robert A. Cohen, Hyomin Choi, Ivan V. Bajic 

STACKED CONVOLUTIONAL DEEP ENCODING NETWORK FOR VIDEO-TEXT 
RETRIEVAL .................................................................................................................................................. 1429 

Rui Zhao, Kecheng Zheng, Zheng-Jun Zha 

AN AFFINITY-DRIVEN RELATION NETWORK FOR FIGURE QUESTION ANSWERING ............... 1435 
Jialong Zou, Guoli Wu, Taofeng Xue, Qingfeng Wu 

OPEN SET SEMANTIC SEGMENTATION WITH STATISTICAL TEST AND ADAPTIVE 
THRESHOLD ................................................................................................................................................ 1441 

Zhiying Cui, Wu Longshi, Ruixuan Wang 

Author Index 

 




