
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP21ICM-POD 
978-1-6654-1152-3 

2021 IEEE International 
Conference on Multimedia and 
Expo (ICME 2021) 

Shenzhen, China 
5-9 July 2021 

Pages 1-594 

1/4 



 
 
 
 
 
 
 
Copyright © 2021 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:   CFP21ICM-POD 
ISBN (Print-On-Demand):  978-1-6654-1152-3 
ISBN (Online):   978-1-6654-3864-3 
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 
 
Rectifying Pseudo Label by Mutual Disagreement Learning for Unsupervised Domain Adaptation 
Person Re-Identification ....................................................................................................................................... 1 

Xu Xu, Liyan Zhang 

PAL-Net: Predicate-Aware Learning Network for Visual Relationship Recognition .......................................... 7 
Liang Xu, Yong-Lu Li, Mingyang Chen, Yan Hao, Cewu Lu 

Matting Enhanced Mask R-CNN ....................................................................................................................... 13 
Lufan Ma, Bin Dong, Jiangpeng Yan, Xiu Li 

Input-Output Balanced Framework for Long-Tailed Lidar Semantic Segmentation ......................................... 19 
Peishan Cong, Xinge Zhu, Yuexin Ma 

Improving Facial Attribute Recognition by Group and Graph Learning ............................................................ 25 
Zhenghao Chen, Shuhang Gu, Feng Zhu, Jing Xu, Rui Zhao 

Deep Deblocker Driven Adaptive Iteration Scheme for Compressed Image Recovery ..................................... 31 
Chao Ren, Xiaohai He, Linbo Qing, Yuanzhouhan Cao 

Efficient Multi-Step Audio Object Coding with Limited Residual Information ................................................ 37 
Chenhao Hu, Ruimin Hu, Xiaochen Wang, Yulin Wu, Wenke Liu 

Learned Image Coding for Machines: A Content-Adaptive Approach .............................................................. 43 
Nam Le, Honglei Zhang, Francesco Cricri, Ramin Ghaznavi-Youvalari, Hamed Rezazadegan 
Tavakoli, Esa Rahtu 

Rethinking Noise Modeling in Extreme Low-Light Environments .................................................................... 49 
Jing Wang, Yitong Yu, Songtao Wu, Chang Lei, Kuanhong Xu 

Deep Correlation Filters for Robust Visual Tracking ......................................................................................... 55 
Xiang Liu 

H-Stegonet: A Hybrid Deep Learning Framework for Robust Steganalysis ...................................................... 61 
Soumik Mondal, Yeo Sze Ling, Arulmurugan Ambikapathi 

Key Facial Components Guided Micro-Expression Recognition Based on First & Second-Order 
Motion ................................................................................................................................................................ 67 

Yuting Su, Jiaqi Zhang, Jing Liu, Guangtao Zhai 

Qau-Net: Quartet Attention U-Net for Liver and Liver-Tumor Segmentation ................................................... 73 
Luminzi Hong, Risheng Wang, Tao Lei, Xiaogang Du, Yong Wan 

Graph-In-Graph Contrastive Learning for Semi-Supervised Adaptation ........................................................... 79 
Liang Li, Aming Wu, Yahong Han 

SN-Graph: A Minimalist 3D Object Representation for Classification ............................................................. 85 
Siyu Zhang, Hui Cao, Yuqi Liu, Shen Cai, Yanting Zhang, Yuanzhan Li, Xiaoyu Chi 

Sample Efficient Lung Segmentation Using Group Structured Conditional Variational Data 
Imputation .......................................................................................................................................................... 91 

Yan Li, Guitao Cao, Wenming Cao 



Learning Efficient Rotation Representation for Point Cloud via Local-Global Aggregation ............................. 97 
Ruibin Gu, Qiuxia Wu, Hongbin Xu, Wing W. Y. Ng, Zhiyong Wang 

SKANet: Structured Knowledge-Aware Network for Visual Dialog ............................................................... 103 
Lei Zhao, Lianli Gao, Yuyu Guo, Jingkuan Song, Hengtao Shen 

Spatial-Temporal Synergic Prior Driven Unfolding Network for Snapshot Compressive Imaging ................. 109 
Zhuoyuan Wu, Zhenyu Zhang, Jiechong Song, Man Zhang 

Semi-Supervised Learning by Exploiting Unlabeled Data Correlations in a Dual-Branch Network ............... 115 
Jie Ling, Meng Yang 

Efficient Video Compressed Sensing Reconstruction via Exploiting Spatial-Temporal Correlation 
with Measurement Constraint ........................................................................................................................... 121 

Zhichao Wei, Chunling Yang, Yunyi Xuan 

Near-Real Feature Generative Network for Generalized Zero-Shot Learning ................................................. 127 
Jingren Liu, Haoyue Bai, Haofeng Zhang, Li Liu 

Action Prediction Network with Auxiliary Observation Ratio Regression ...................................................... 133 
Cuiwei Liu, Yiming Gao, Zhaokui Li, Chong Du, Fang Liu, Xiangbin Shi 

Acsnet: Adaptive Cross-Scale Network with Feature Maps Refusion for Vehicle Density Detection ............. 139 
Zuhao Ge, Yuhui Li, Cheng Liang, Youyi Song, Teng Zhou, Jing Qin 

Underexposed Image Enhancement via Unsupervised Feature Attention Network ......................................... 145 
Fengji Ma, Haitao Li 

Gait Identification Based on Human Skeleton with Pairwise Graph Convolutional Network ......................... 151 
Ke Xu, Xinghao Jiang, Tanfeng Sun 

Detection of Deep Video Frame Interpolation via Learning Dual-Stream Fusion CNN in the 
Compression Domain ....................................................................................................................................... 157 

Xiangling Ding, Yifeng Pan, Qing Gu, Jiyou Chen, Gaobo Yang, Yimao Xiong 

Fined: Fast Inference Network for Edge Detection .......................................................................................... 163 
Jan Kristanto Wibisono, Hsueh-Ming Hang 

Structure-Oriented Progressive Low-Rank Image Restoration for Defending Adversarial Attacks ................ 169 
Zhiqun Zhao, Hengyou Wang, Hao Sun, Wenming Cao, Zhihai He 

Toward Effective Automated Content Analysis via Crowdsourcing ................................................................ 175 
Jiele Wu, Chau-Wai Wong, Xinyan Zhao, Xianpeng Liu 

HRDNet: High-Resolution Detection Network for Small Objects ................................................................... 181 
Ziming Liu, Guangyu Gao, Lin Sun, Zhiyuan Fang 

Semi-Supervised Semantic Segmentation via Entropy Minimization .............................................................. 187 
Jiawei Wu, Haoyi Fan, Xiaoqing Zhang, Shouying Lin, Zuoyong Li 

Spatial Reasoning and Context-Aware Attention Network for Skeleton-Based Action Recognition .............. 193 
Dianlong You, Ling Wang, Da Han, Shunpan Liang, Hongyang Liu, Fuyong Yuan 

Self-Attention Recurrent Summarization Network with Reinforcement Learning for Video 
Summarization Task ......................................................................................................................................... 199 

Aniwat Phaphuangwittayakul, Yi Guo, Fangli Ying, Wentian Xu, Zheng Zheng 



MSFC: Deep Feature Compression in Multi-Task Network ............................................................................ 205 
Zhicong Zhang, Mengyang Wang, Mengyao Ma, Jiahui Li, Xiaopeng Fan 

Facial Chirality: Using Self-Face Reflection to Learn Discriminative Features for Facial Expression 
Recognition ...................................................................................................................................................... 211 

Ling Lo, Hong Xia Xie, Hong-Han Shuai, Wen-Huang Cheng 

Supervised Video Summarization via Multiple Feature Sets with Parallel Attention ...................................... 217 
Junaid Ahmed Ghauri, Sherzod Hakimov, Ralph Ewerth 

Tensor-Based Multi-View Block-Diagonal Structure Diffusion for Clustering Incomplete Multi-
View Data ......................................................................................................................................................... 223 

Zhenglai Li, Chang Tang, Xinwang Liu, Xiao Zheng, Wei Zhang, En Zhu 

Deep Supervised Image Retargeting ................................................................................................................ 229 
Yijing Mei, Xiaojie Guo, Di Sun, Gang Pan, Jiawan Zhang 

Multi-View Clustering Through Self-Weighted High-Order Similarity Fusion ............................................... 235 
Hong Peng, Hongmin Cai 

Label-Specific Alignment with Adversarial Multi-View Representation ........................................................ 241 
Yi Zhang, Jundong Shen, Cheng Yu, Chongjun Wang 

Unsupervised Domain Adaptation VIA Cluster Alignment with Maximum Classifier Discrepancy ............... 247 
Mohamed Azzam, Si Wu, Aurele Tohokantche Gnanha, Qianfen Jiao, Hau-San Wong 

Multimodal Disentangled Representation for Recommendation ...................................................................... 253 
Xin Wang, Hong Chen, Wenwu Zhu 

Meta-Graph Adaptation for Visual Object Tracking ........................................................................................ 259 
Qiangqiang Wu, Antoni B. Chan 

Deep Neural Networks for End-To-End Spatiotemporal Video Quality Prediction and Aggregation ............. 265 
Junming Chen, Haiqiang Wang, Munan Xu, Ge Li, Shan Liu 

Motionsnap: A Motion Sensor-Based Approach for Automatic Capture and Editing of Photos and 
Videos on Smartphones .................................................................................................................................... 271 

Adil Karjauv, Sanzhar Bakhtiyarov, Chaoning Zhang, Jean-Charles Bazin, In So Kweon 

DNA-Net: Age and Gender Aware Kin Face Synthesizer ................................................................................ 277 
Pengyu Gao, Joseph Robinson, Jiaxuan Zhu, Chao Xia, Ming Shao, Siyu Xia 

QOE-Based Neural Live Streaming Method with Continuous Dynamic Adaptive Video Quality 
Control .............................................................................................................................................................. 283 

Xuekai Wei, Mingliang Zhou, Sam Kwong, Hui Yuan, Tao Xiang 

Spatial Content Alignment for Pose Transfer ................................................................................................... 289 
Wing-Yin Yu, Lai-Man Po, Yuzhi Zhao, Jingjing Xiong, Kin-Wai Lau 

Global-To-Local Dynamic Feature Aggregation for Unsupervised Person Re-Identification ......................... 295 
Wei Li, Jiayuan Fan, Yanwei Fu 

Image Demoiréing with a Dual-Domain Distilling Network ........................................................................... 301 
Hailing Wang, Qiaoyu Tian, Liang Li, Xiaojie Guo 

Contrastive Feature Decomposition for Image Reflection Removal ................................................................ 307 
Xin Feng, Haobo Ji, Bo Jiang, Wenjie Pei, Fanglin Chen, Guangming Lu 



Transferable Feature Learning on Graphs Across Visual Domains ................................................................. 313 
Ronghang Zhu, Xiaodong Jiang, Jiasen Lu, Sheng Li 

An Efficient Approach for Audio-Visual Emotion Recognition with Missing Labels and Missing 
Modalities ......................................................................................................................................................... 319 

Fei Ma, Shao-Lun Huang, Lin Zhang 

EFRNet: A Lightweight Network with Efficient Feature Fusion and Refinement for Real-Time 
Semantic Segmentation .................................................................................................................................... 325 

Kuayue Zhang, Qingmin Liao, Juncheng Zhang, Shaojun Liu, Haoyu Ma, Jing-Hao Xue 

DefakeHop: A Light-Weight High-Performance Deepfake Detector ............................................................... 331 
Hong-Shuo Chen, Mozhdeh Rouhsedaghat, Hamza Ghani, Shuowen Hu, Suya You, C.-C. Jay 
Kuo 

Efficient and Accurate Hypergraph Matching .................................................................................................. 337 
Jian Hou, Huaqiang Yuan 

Attentive Update of Multi-Critic for Deep Reinforcement Learning ............................................................... 343 
Qing Li, Wengang Zhou, Yun Zhou, Houqiang Li 

Dynamic Computational Resource Allocation for Fast Inter Frame Coding in Video Conferencing 
Applications...................................................................................................................................................... 349 

Hang Yuan, Wei Gao, Junle Wang 

RGB Guided Depth Map Super-Resolution with Coupled U-Net .................................................................... 355 
Yingjie Cui, Qingmin Liao, Wenming Yang, Jing-Hao Xue 

Learnable Sampling 3D Convolution for Video Enhancement and Action Recognition ................................. 361 
Shuyang Gu, Jianmin Bao, Dong Chen 

DRL-Based Collaborative Edge Content Replication with Popularity Distillation .......................................... 367 
Haopeng Yan, Zeming Chen, Zhi Wang, Wenwu Zhu 

Intra-Class Uncertainty Loss Function for Classification ................................................................................. 373 
He Zhu, Shan Yu 

PSTR: Per-Title Encoding Using Spatio-Temporal Resolutions ...................................................................... 379 
Hadi Amirpour, Christian Timmerer, Mohammad Ghanbari 

Auxiliary Bi-Level Graph Representation for Cross-Modal Image-Text Retrieval ......................................... 385 
Xian Zhong, Zhengwei Yang, Mang Ye, Wenxin Huang, Jingling Yuan, Chia-Wen Lin 

Weakly-Supervised Attribute Segmentation .................................................................................................... 391 
Guangzhen Liu, Zhiwu Lu 

Context Driven Network with Bayes for Weakly Supervised Temporal Action Localization ......................... 397 
Jiaruo Yu, Yongxin Ge, Ziqiang Li, Zhongming Chen, Xiaolei Qin 

Multi-Camera Logical Topology Inference via Conditional Probability Graph Convolution 
Network ............................................................................................................................................................ 403 

Keyang Cheng, Qing Liu, Rabia Tahir, Lubamba Kasangu Eric, Ligang He 

Blind Quality Assessment of Night-Time Images via Weak Illumination Analysis ........................................ 409 
Miaohui Wang, Yijing Huang, Jialin Zhang 



Cognition-Driven Real-Time Personality Detection via Language-Guided Contrastive Visual 
Attention ........................................................................................................................................................... 415 

Xiaoya Gao, Jingjing Wang, Shoushan Li, Guodong Zhou 

Hierarchical Transformer: Unsupervised Representation Learning for Skeleton-Based Human 
Action Recognition ........................................................................................................................................... 421 

Yi-Bin Cheng, Xipeng Chen, Junhong Chen, Pengxu Wei, Dongyu Zhang, Liang Lin 

Saliency-Guided Complementary Attention for Improved Few-Shot Learning ............................................... 427 
Linglan Zhao, Ge Liu, Dashan Guo, Wei Li, Xiangzhong Fang 

Watermark Faker: Towards Forgery of Digital Image Watermarking ............................................................. 433 
Ruowei Wang, Chenguo Lin, Qijun Zhao, Feiyu Zhu 

Application of Leading Indicator Forecasting Based on Optimal Transmission in Financial 
Technology ....................................................................................................................................................... 439 

Tao Yin, Zhexi Zhang, Nianchi Zhang, Ning Zhang 

Towards GANs’ Approximation Ability .......................................................................................................... 445 
Xuejiao Liu, Yao Xu, Xueshuang Xiang 

Image Inpainting Using Edge Structure Aware Hierarchical Guidance ........................................................... 451 
Yashi Su, Lihong Ma, Jing Tian 

Disparity Estimation with Scene Depth Cues ................................................................................................... 457 
Lei Chen, Zongqing Lu, Qingmin Liao, Haoyu Ma, Jing-Hao Xue 

Multi-Scale Attention Constraint Network for Fine-Grained Visual Classification ......................................... 463 
Yaqing Hou, Wenkai Zhang, Dongsheng Zhou, Hongwei Ge, Qiang Zhang, Xiaopeng Wei 

Multi-Knowledge Fusion Network for Generalized Zero-Shot Learning......................................................... 469 
Hongxin Xiang, Cheng Xie, Ting Zeng, Yun Yang 

ℓ2 Norm is All Your Need: Infrared-Visible Image Fusion VIA Guided Transformation 
Minimization .................................................................................................................................................... 475 

Huibin Yan, Shuoyao Wang 

Cutmix Dual Branch Network for Person Re-Identification ............................................................................ 481 
Zengming Tang, Jun Huang 

Efficient Fine-Grained Visual-Text Search Using Adversarially-Learned Hash Codes ................................... 487 
Yongzhi Li, Yadong Mu, Nan Zhuang, Xianglong Liu 

Rpattack: Refined Patch Attack on General Object Detectors ......................................................................... 493 
Hao Huang, Yongtao Wang, Zhaoyu Chen, Zhi Tang, Wenqiang Zhang, Kai-Kuang Ma 

Pyramid Orthogonal Attention Network Based on Dual Self-Similarity for Accurate Mr Image 
Super-Resolution .............................................................................................................................................. 499 

Xiaowan Hu, Haoqian Wang, Yuanhao Cai, Xiaole Zhao, Yulun Zhang 

Graph Attention-Based Deep Neural Network for 3D Point Cloud Processing ............................................... 505 
Xun Li, Feng Xue, Chao Chen, Xiaohui Yuan, Qiang Lu 

Multiple Hub-Driven Attention Graph Network for Scene Graph Generation ................................................. 511 
Yang Yao, Bo Gu 



Real-Time Object Detection by Feature Map Forecast for Live Streaming Video .......................................... 517 
Masato Fujitake, Akihiro Sugimoto 

ARNet: Active-Reference Network for Few-Shot Image Semantic Segmentation .......................................... 523 
Guangchen Shi, Yirui Wu, Shivakumara Palaiahnakote, Umapada Pal, Tong Lu 

On Generating JPEG Adversarial Images ........................................................................................................ 529 
Mengte Shi, Sheng Li, Zhaoxia Yin, Xinpeng Zhang, Zhenxing Qian 

Depth-Guided AdaIN and Shift Attention Network for Vision-And-Language Navigation ............................ 535 
Qiang Sun, Yifeng Zhuang, Zhengqing Chen, Yanwei Fu, Xiangyang Xue 

Multi-View Tensor Clustering Through Exploiting Both Within-View and Across-View High-
Order Correlations ............................................................................................................................................ 541 

Haiyan Wang, Guoqiang Han, Yu Hu, Hong Peng, Jiazhou Chen, Bin Zhang, Hongmin Cai 

Infrared and Visible Image Fusion Based on Modal Feature Fusion Network and Dual Visual 
Decision ............................................................................................................................................................ 547 

Yong Yang, Jiaxiang Liu, Shuying Huang, Weiguo Wan, Xiangkai Kong, Wang Zhang 

Relative Position Representation Over Interaction Space for Natural Language Inference ............................. 553 
Huiyan Wu, Jun Huang 

Dual Regularization Based Depth Map Super-Resolution with Graph Laplacian Prior ................................... 559 
Longhua Sun, Jin Wang, Ruiqin Xiong, Yunhui Shi, Qing Zhu, Baocai Yin 

Small Object Recognition Using a Spatio-Temporal Neural Network ............................................................. 565 
Zhibo Liang, Shaohui Liu, Wuzhen Shi, Xingtao Wang, Feng Jiang 

Automatic Checkerboard Detection for Robust Camera Calibration ............................................................... 571 
Ben Chen, Yuyao Liu, Caihua Xiong 

User-Preference Based Knowledge Graph Feature and Structure Learning for Recommendation .................. 577 
Hang Shu, Jun Huang 

A Multi-Factor Combinations Enhanced Reversible Privacy Protection System for Facial Images ................ 583 
Yi-Lun Pan, Jun-Cheng Chen, Ja-Ling Wu 

OLANET: Self-Supervised 360° Depth Estimation with Effective Distortion-Aware View 
Synthesis and L1 Smooth Regularization ......................................................................................................... 589 

Ziye Lai, Dan Chen, Kaixiong Su 

Lower Body Rehabilitation Dataset and Model Optimization ......................................................................... 595 
Chenxi Wang, Ying Li, Zinan Xiong, Yan Luo, Yu Cao 

Enhanced Implicit Selection of Transform Skip in AVS3 ................................................................................ 601 
Liqiang Wang, Xiaozhong Xu, Shan Liu 

ASTM: An Attention Based Spatiotemporal Model for Video Prediction Using 3D Convolutional 
Neural Networks ............................................................................................................................................... 607 

Zheng Chang, Xinfeng Zhang, Shanshe Wang, Siwei Ma, Yan Ye, Wen Gao 

Structural Prior Guided Image Inpainting for Complex Scene ......................................................................... 613 
Shuxin Wei, Chengying Gao 

Blur Invariant Kernel-Adaptive Network for Single Image Blind Deblurring ................................................. 619 
Sungkwon An, Hyungmin Roh, Myungjoo Kang 



Towards Rich-Detail 3D Face Reconstruction and Dense Alignment via Multi-Scale Detail 
Augmentation ................................................................................................................................................... 625 

Jianjun Zhang, Suping Wu, Lei Li, Kui Lin, Xing Zheng, Hu Cao 

FFNet-M: Feature Fusion Network with Masks for Multimodal Facial Expression Recognition .................... 631 
Mingzhe Sui, Zhaoqing Zhu, Feng Zhao, Feng Wu 

Multi-Dimensional Attentive Hierarchical Graph Pooling Network for Video-Text Retrieval ....................... 637 
Dehao Wu, Yi Li, Yinghong Zhang, Yuesheng Zhu 

Complex Action Segmentation in Compressed Videos .................................................................................... 643 
Hongfeng Han, Guoxing Yang, Yuqi Huo, Zhiwu Lu, Ji-Rong Wen 

Few-Shot Semantic Segmentation via Prototype Augmentation with Image-Level Annotations .................... 649 
Shuo Lei, Xuchao Zhang, Jianfeng He, Fanglan Chen, Chang-Tien Lu 

Person Retrieval in Physical World .................................................................................................................. 655 
Wenxin Huang, Dongyang Li, Ruimin Hu, Chao Liang, Xian Zhong 

MPN: Multimodal Parallel Network for Audio-Visual Event Localization ..................................................... 661 
Jiashuo Yu, Ying Cheng, Rui Feng 

Are GAN Generated Images Easy to Detect? a Critical Analysis of the State-Of-The-Art ............................. 667 
D. Gragnaniello, D. Cozzolino, F. Marra, G. Poggi, L. Verdoliva 

Incorporating Multimodal Cues for Advertorial Discovery ............................................................................. 673 
Lu Zhang, Jian Zhang, Jialie Shen, Jingsong Xu, Zhibin Li, Litao Yu 

Depth Super-Resolution by Texture-Depth Transformer ................................................................................. 679 
Chao Yao, Shuaiyong Zhang, Mengyao Yang, Meiqin Liu, Junpeng Qi 

DSIC: Dynamic Sample-Individualized Connector for Multi-Scale Object Detection .................................... 685 
Zekun Li, Yufan Liu, Bing Li, Weiming Hu, Yanan Miao, Hong Zhang 

Svrat: A Skeleton-Based Intelligent Monitoring System for Violence Recognition and Abuser 
Tracking ........................................................................................................................................................... 691 

Haiqiang Liu, Meibao Yao, Linlin Wang 

Face Super-Resolution Through Dual-Identity Constraint ............................................................................... 697 
Fangfang Cheng, Tao Lu, Yu Wang, Yanduo Zhang 

Multi-Modality Image Manipulation Detection ............................................................................................... 703 
Chao Yang, Zhiyu Wang, Huawei Shen, Huizhou Li, Bin Jiang 

Transferable Adversarial Examples for Anchor Free Object Detection ........................................................... 709 
Quanyu Liao, Xin Wang, Bin Kong, Siwei Lyu, Bin Zhu, Youbing Yin, Qi Song, Xi Wu 

A Real-Time H.266/VVC Software Decoder ................................................................................................... 715 
Bin Zhu, Shan Liu, Yuan Liu, Yi Luo, Jing Ye, Haiyan Xu, Ying Huang, Hualong Jiao, 
Xiaozhong Xu, Xianguo Zhang, Chenchen Gu 

Dynamic Cross Fusion Network for Building-Based Damage Assessment ..................................................... 721 
Huaxin Xiao, Yang Peng, Hanlin Tan, Ping Li 

No-Reference Deep Quality Assessment of Compressed Light Field Images ................................................. 727 
Zixuan Guo, Wei Gao, Haiqiang Wang, Junle Wang, Songlin Fan 



CONSK-GCN: Conversational Semantic- And Knowledge-Oriented Graph Convolutional Network 
for Multimodal Emotion Recognition .............................................................................................................. 733 

Yahui Fu, Shogo Okada, Longbiao Wang, Lili Guo, Yaodong Song, Jiaxing Liu, Jianwu Dang 

Modulating Localization and Classification for Harmonized Object Detection ............................................... 739 
Taiheng Zhang, Qiaoyong Zhong, Shiliang Pu, Di Xie 

Cross-Language Transfer Learning and Domain Adaptation for End-To-End Automatic Speech 
Recognition ...................................................................................................................................................... 745 

Jian Luo, Jianzong Wang, Ning Cheng, Edward Xiao, Jing Xiao, Georg Kucsko, Patrick 
O’Neill, Jagadeesh Balam, Slyne Deng, Adriana Flores, Boris Ginsburg, Jocelyn Huang, 
Oleksii Kuchaiev, Vitaly Lavrukhin, Jason Li 

Path Ranking Model for Entity Prediction ....................................................................................................... 751 
Xiao Long, Minghong Yao, Liansheng Zhuang, Houqiang Li, Shafei Wang 

Fedns: Improving Federated Learning for Collaborative Image Classification on Mobile Clients .................. 757 
Yaoxin Zhuo, Baoxin Li 

Action Category and Phase Consistency Regularization for High-Quality Temporal Action 
Proposal Generation ......................................................................................................................................... 763 

Yushu Liu, Weigang Zhang, Guorong Li, Qingming Huang 

Learning Content and Context with Language Bias for Visual Question Answering ...................................... 769 
Chao Yang, Su Feng, Dongsheng Li, Huawei Shen, Guoqing Wang, Bin Jiang 

Asymmetric Loss for Positive-Unlabeled Learning ......................................................................................... 775 
Cong Wang, Jian Pu, Zhi Xu, Junping Zhang 

Lidar-Based Real-Time Mapping for Digital Twin Development ................................................................... 781 
Evan Brock, Chengxuan Huang, Dalei Wu, Yu Liang 

Show, Rethink, and Tell: Image Caption Generation with Hierarchical Topic Cues ....................................... 787 
Feng Chen, Songxian Xie, Xinyi Li, Jintao Tang, Kunyuan Pang, Shasha Li, Ting Wang 

Spatial-Temporal Human-Object Interaction Detection ................................................................................... 793 
Xu Sun, Yunqing He, Tongwei Ren, Gangshan Wu 

Learning Outfit Compatibility with Graph Attention Network and Visual-Semantic Embedding ................... 799 
Jianfeng Wang, Xiaochun Cheng, Ruomei Wang, Shaohui Liu 

Rate-Distortion Optimized Hierarchical Deep Feature Compression ............................................................... 805 
Ademola Ikusan, Rui Dai 

Unsupervised HDR Image Reconstruction Based on Over/Under-Exposed LDR Image Pair ......................... 811 
Hao Wang, Tao Zhang, Guoyu Lu 

BWIN: A Bilateral Warping Method for Video Frame Interpolation .............................................................. 817 
Fanyong Xue, Jie Li, Jiannan Liu, Chentao Wu 

Confidence-Guided Adaptive Gate and Dual Differential Enhancement for Video Salient Object 
Detection .......................................................................................................................................................... 823 

Peijia Chen, Jianhuang Lai, Guangcong Wang, Huajun Zhou 

Teacher-Supervised Generative Adversarial Networks .................................................................................... 829 
Yan Gan, Tao Xiang, Hangcheng Liu, Mao Ye, Dan Liu 



EDGE Enhancement Network for Weakly Supervised Semantic Segmentation .............................................. 835 
Mei Yu, Junbin Wei, Chenhan Wang, Han Jiang, Jian Yu, Ruixuan Zhang, Xuewei Li, Ruiguo 
Yu 

A Jensen-Shannon Divergence Driven Metric of Visual Scanning Efficiency Indicates Performance 
of Virtual Driving ............................................................................................................................................. 841 

Zezhong Lv, Qing Xu, Klaus Schoeffmann, Simon Parkinson 

Multi-Scale Enhanced Active Learning for Skeleton-Based Action Recognition ............................................ 847 
Yuhan Zhang, Zhiyu Zhao, Wen Li, Lixin Duan 

High-Quality Face Sketch Synthesis via Geometric Normalization and Regularization .................................. 853 
Xiang Li, Fei Gao, Fei Huang 

Universal Adversarial Training with Class-Wise Perturbations ....................................................................... 859 
Philipp Benz, Chaoning Zhang, Adil Karjauv, In So Kweon 

Person Retrieval with Conv-Transformer ......................................................................................................... 865 
Shengsen Wu, Yan Bai, Ce Wang, Lingyu Duan 

Heterogeneous Federated Learning Through Multi-Branch Network .............................................................. 871 
Ching-Hao Wang, Kang-Yang Huang, Jun-Cheng Chen, Hong-Han Shuai, Wen-Huang 
Cheng 

Dual-Waveform Emotion Recognition Model for Conversations .................................................................... 877 
Jiayi Zhang, Zihe Liu, Peihang Liu, Bin Wu 

On Forecasting Dynamics in Online Discussion Forums ................................................................................. 883 
Chen Ling, Di Cui, Guangmo Tong, Jianming Zhu 

Speech Synthesis of Chinese Braille with Limited Training Data .................................................................... 889 
Jianguo Mao, Jingwen Zhu, Xiangdong Wang, Hong Liu, Yueliang Qian 

Robust Cross-Scene Foreground Segmentation in Surveillance Video ............................................................ 895 
Dong Liang, Zongqi Wei, Han Sun, Huiyu Zhou 

Both Comparison and Induction Are Indispensable for Cross-Domain Few-Shot Learning ............................ 901 
Wang Yuan, Tianxue Ma, Haichuan Song, Yuan Xie, Zhizhong Zhang, Lizhuang Ma 

Cross-Modality Graph Neural Network for Few-Shot Learning ...................................................................... 907 
Shubao Liu, Yuan Xie, Wang Yuan, Lizhuang Ma 

Enhancing Adversarial Examples via Self-Augmentation ............................................................................... 913 
Lifeng Huang, Chengying Gao, Wenzi Zhuang, Ning Liu 

High-Resolution Multi-View Stereo with Dynamic Depth Edge Flow ............................................................ 919 
Kui Lin, Lei Li, Jianjun Zhang, Xing Zheng, Suping Wu 

Short Video Streaming with Data Wastage Awareness .................................................................................... 925 
Guanghui Zhang, Ke Liu, Haibo Hu, Jing Guo 

Unsupervised Ensemble Learning via Network Generation ............................................................................. 931 
Zhongfan Zhang, Wenming Cao, Cheng Liu, Rui Li, Qianfen Jiao, Zhiwen Yu, C. L. Philip 
Chen, Hau-San Wong 



Blind Adversarial Pruning: Towards the Comprehensive Robust Models with Gradually Pruning 
Against Blind Adversarial Attacks ................................................................................................................... 937 

Haidong Xie, Lixin Qian, Xueshuang Xiang, Naijin Liu 

Efficient Online Label Consistent Hashing for Large-Scale Cross-Modal Retrieval ....................................... 943 
Jinhan Yi, Xin Liu, Yiu-Ming Cheung, Xing Xu, Wentao Fan, Yi He 

Dual Prototype Relaxation for Generalized Zero Shot Learning ...................................................................... 949 
Jie Zhang, Haofeng Zhang, Bingzhang Hu 

Learning a Tree-Structured Channel-Wise Refinement Network for Efficient Image Deraining .................... 955 
Di Wang, Hao Tang, Jinshan Pan, Jinhui Tang 

Improving Weakly Supervised Object Localization by Uncertainty Estimation of Pseudo 
Supervision ....................................................................................................................................................... 961 

Xi Chen, Andy J Ma, Nanxi Guo, Jiajia Chen 

Adversarial Adaptive Interpolation for Regularizing Representation Learning and Image Synthesis 
in Autoencoders ................................................................................................................................................ 967 

Guanyue Li, Xiwen Wei, Sheng Qian, Si Wu, Zhiwen Yu, Hau-San Wong 

Unifying Dynamic Optimizer Search and Network Architecture Search ......................................................... 973 
Binbin Yang, Xiaodan Liang, Junhao Zhong, Jiefeng Peng, Guangrun Wang, Liang Lin 

Adversarial Disentanglement and Correlation Network for RGB-Infrared Person Re-Identification .............. 979 
Bingyu Hu, Jiawei Liu, Zheng-Jun Zha 

Progressive Distribution Alignment Based on Label Correction for Unsupervised Domain 
Adaptation ........................................................................................................................................................ 985 

Yong Li, Desheng Li, Yuwu Lu, Can Gao, Wenjing Wang, Jianglin Lu 

Video Abnormal Event Detection via Context Cueing Generative Adversarial Network ................................ 991 
Zhi Zhang, Sheng-Hua Zhong, Yan Liu 

Weakly-Supervised Image Semantic Segmentation Using Graph Convolutional Networks ............................ 997 
Shun-Yi Pan, Cheng-You Lu, Shih-Po Lee, Wen-Hsiao Peng 

CoConv: Learning Dynamic Cooperative Convolution for Image Recognition ............................................ 1003 
Kien X. Nguyen, Tiffany Ryu, Jocelyn Zhang, Xu Ma, Qing Yang, Song Fu, Paparao 
Palacharla, Nannan Wang, Xi Wang 

Vanet: A View Attention Guided Network for 3d Reconstruction from Single and Multi-View 
Images ............................................................................................................................................................ 1009 

Yi Yuan, Jilin Tang, Zhengxia Zou 

Robust Image Denoising with Texture-Aware Neural Network .................................................................... 1015 
Bo Fu, Liyan Wang, Zhongxuan Luo 

Weakly-Supervised Audio-Visual Sound Source Detection and Separation .................................................. 1021 
Tanzila Rahman, Leonid Sigal 

Diving into the Relations: Leveraging Semantic and Visual Structures for Video Moment Retrieval .......... 1027 
Ziyue Wu, Junyu Gao, Shucheng Huang, Changsheng Xu 

Attention-Guided Semantic Hashing for Unsupervised Cross-Modal Retrieval ............................................ 1033 
Xiao Shen, Haofeng Zhang, Lunbo Li, Li Liu 



Real-Time Masked Face Revealing for Video Conference ............................................................................ 1039 
Jinpeng Lin, Pengfei Liu, Yinglin Zheng, Wenjin Deng, Ming Zeng 

Learning Factorized Cross-View Fusion for Multi-View Crowd Counting ................................................... 1045 
Liangfeng Zheng, Yongzhi Li, Yadong Mu 

Meta-Learning Causal Feature Selection for Stable Prediction ...................................................................... 1051 
Zhaoquan Yuan, Xiao Peng, Xiao Wu, Bing-Kun Bao, Changsheng Xu 

Learning Depth from Single Image Using Depth-Aware Convolution and Stereo Knowledge ..................... 1057 
Zhenyao Wu, Xinyi Wu, Xiaoping Zhang, Song Wang, Lili Ju 

Differentiable Light-Weight Architecture Search .......................................................................................... 1063 
Yuxu Mao, Guoqiang Zhong, Yanan Wang, Zhaoyang Deng 

Semi-Deraingan: A New Semi-Supervised Single Image Deraining ............................................................. 1069 
Yanyan Wei, Zhao Zhang, Yang Wang, Haijun Zhang, Mingbo Zhao, Mingliang Xu, Meng 
Wang 

Spatial Attention-Based Non-Reference Perceptual Quality Prediction Network for 
Omnidirectional Images ................................................................................................................................. 1075 

Li Yang, Mai Xu, Xin Deng, Bo Feng 

GSVNET: Guided Spatially-Varying Convolution for Fast Semantic Segmentation on Video ..................... 1081 
Shih-Po Lee, Si-Cun Chen, Wen-Hsiao Peng 

CNN-Based Depth Map Prediction for Fast Block Partitioning in HEVC Intra Coding ................................ 1087 
Aolin Feng, Changsheng Gao, Li Li, Dong Liu, Feng Wu 

LPCC-Net: RGB Guided Local Point Cloud Completion for Outdoor 3D Object Detection ........................ 1093 
Yufei Wei, Yao Xiao, Yibo Guo, Shichao Liu, Lin Xu 

Li-Net: Large-Pose Identity-Preserving Face Reenactment Network ............................................................ 1099 
Jin Liu, Peng Chen, Tao Liang, Zhaoxing Li, Cai Yu, Shuqiao Zou, Jiao Dai, Jizhong Han 

Leveraging Intra-Domain Knowledge to Strengthen Cross-Domain Crowd Counting .................................. 1105 
Yiqing Cai, Lianggangxu Chen, Zhenwei Ma, Changhong Lu, Changbo Wang, Gaoqi He 

Reference-Aided Part-Aligned Feature Disentangling for Video Person Re-Identification ........................... 1111 
Guoqing Zhang, Yuhao Chen, Yang Dai, Yuhui Zheng, Yi Wu 

Collaborative Reflectance-And-Illumination Learning for High-Efficient Low-Light Image 
Enhancement .................................................................................................................................................. 1117 

Guijing Zhu, Long Ma, Risheng Liu, Xin Fan, Zhongxuan Luo 

Video Deraining via Temporal Aggregation-And-Guidance ......................................................................... 1123 
Long Ma, Risheng Liu, Xuefeng Zhang, Wei Zhong, Xin Fan 

Selective, Structural, Subtle: Trilinear Spatial-Awareness for Few-Shot Fine-Grained Visual 
Recognition .................................................................................................................................................... 1129 

Heng Wu, Yifan Zhao, Jia Li 

Star-Net: Spatial-Temporal Attention Residual Network for Video Deraining .............................................. 1135 
Wei Zhong, Xuefeng Zhang, Long Ma, Risheng Liu, Xin Fan, Zhongxuan Luo 

Capturing Implicit Spatial Cues for Monocular 3D Hand Reconstruction ..................................................... 1141 
Qi Wu, Joya Chen, Xu Zhou, Zhiming Yao, Xianjun Yang 



Consistent Representation Learning Across Modalities for Zero-Shot Image Recognition ........................... 1147 
Yu Wang, Sev-Jue Zhao 

Stereo Superpixel Segmentation via Dual-Attention Fusion Networks .......................................................... 1153 
Ruiqi Wu, Yajuan Du, Hua Li, Yucong Dai 

Spatial-Temporal Integration Network with Self-Guidance for Robust Video Deraining ............................. 1159 
Xiaokun Liu, Risheng Liu, Long Ma, Xin Fan, Zhongxuan Luo 

Integrating Performance and Side Factors into Embeddings for Deep Learning-Based Knowledge 
Tracing ........................................................................................................................................................... 1165 

Liangliang He 

Non-Adversarial Novelty Detection with Generative Latent Nearest Neighbors ........................................... 1171 
Chengwei Chen, Zhizhong Zhang, Yuan Xie, Haichuan Song, Lizhuang Ma 

Unsupervised Video Person Re-Identification via Noise and Hard Frame Aware Clustering ....................... 1177 
Pengyu Xie, Xin Xu, Zheng Wang, Toshihiko Yamasaki 

IRS: A Large Naturalistic Indoor Robotics Stereo Dataset to Train Deep Models for Disparity and 
Surface Normal Estimation ............................................................................................................................ 1183 

Qiang Wang, Shizhen Zheng, Qingsong Yan, Fei Deng, Kaiyong Zhao, Xiaowen Chu 

Discriminative and Geometrically Robust Zero-Watermarking Scheme for Protecting DIBR 3D 
Videos ............................................................................................................................................................. 1189 

Xiyao Liu, Yayun Zhang, Sibo Du, Jian Zhang, Ming Jiang, Hui Fang 

Lavs: A Lightweight Audio-Visual Saliency Prediction Model ..................................................................... 1195 
Dandan Zhu, Defang Zhao, Xiongkuo Min, Tian Han, Qiangqiang Zhou, Shaobo Yu, 
Yongqing Chen, Guangtao Zhai, Xiaokang Yang 

Cross-View Equivariant Auto-Encoder .......................................................................................................... 1201 
Zhibin Wan, Changqing Zhang, Yu Geng, Huazhu Fu, Xi Peng, Pengfei Zhu, Qinghua Hu 

Cross-Modal Guidance for Hyperfluorescence Segmentation in Fundus Fluorescein Angiography ............. 1207 
Chuan Zhou, Tian Zhang, Yang Wen, Leiting Chen, Lei Zhang, Junjing Chen 

Fast Multi-Scale Residual Fusion Network for Stereo Matching ................................................................... 1213 
Zijing Huang, Jun Peng, Wangduo Xie, Qiuping Li, Yong Zhao 

Dual-Regularization Complementary Learning for Image Classification ...................................................... 1219 
Lingjuan Ge, Mingming Gong, Yutian Lin, Bo Du 

Non-Local Attention Learning for Medical Image Classification .................................................................. 1225 
Yang Wen, Leiting Chen, Haisheng Chen, Ximan Tang, Yu Deng, Yongbiao Chen, Chuan 
Zhou 

Organ-Branched CNN for Robust Face Super-Resolution ............................................................................. 1231 
Jichun Li, Bahetiyaer Bare, Shili Zhou, Bo Yan, Ke Li 

More-Similar-Less-Important: Filter Pruning VIA Kmeans Clustering ......................................................... 1237 
Zili Liu, Peisong Wang, Zaixing Li 

Multiple Task-Oriented Encoders for Unified Image Fusion ......................................................................... 1243 
Zhuoxiao Li, Jinyuan Liu, Risheng Liu, Xin Fan, Zhongxuan Luo, Wen Gao 



A Keypoint Transformer to Discover Spine Structure for Cobb Angle Estimation ....................................... 1249 
Yue Guo, Yanmei Li, Xiaowei Zhou, Wenhao He 

Constrained Contrastive Representation: Classification on Chest X-Rays with Limited Data ...................... 1255 
Weiqi Zhang, Hongbo Wang, Zhiping Lai, Chao Hou 

Attention-Based Relation Reasoning Network for Video-Text Retrieval ...................................................... 1261 
Ni Wang, Zheng Wang, Xing Xu, Fumin Shen, Yang Yang, Heng Tao Shen 

Hardware-Aware Low-Light Image Enhancement via One-Shot Neural Architecture Search with 
Shrinkage Sampling ....................................................................................................................................... 1267 

Yuansheng Yao, Risheng Liu, Jiaao Zhang, Wei Zhong, Xin Fan, Zhongxuan Luo 

Attention-Guided Knowledge Distillation for Efficient Single-Stage Detector ............................................. 1273 
Tong Wang, Yousong Zhu, Chaoyang Zhao, Xu Zhao, Jinqiao Wang, Ming Tang 

Learning to Transfer Under Unknown Noisy Environments: An Universal Weakly-Supervised 
Domain Adaptation Method ........................................................................................................................... 1279 

Xuan Liu, Ying Huang, Shichang He, Jiangjin Yin, Xinning Chen, Shigeng Zhang 

VideoForensicsHQ: Detecting High-Quality Manipulated Face Videos ........................................................ 1285 
Gereon Fox, Wentao Liu, Hyeongwoo Kim, Hans-Peter Seidel, Mohamed Elgharib, Christian 
Theobalt 

Oversampling by a Constraint-Based Causal Network in Medical Imbalanced Data Classification.............. 1291 
Hao Luo, Jun Liao, Xuewen Yan, Li Liu 

Towards Efficient Medical Image Segmentation via Boundary-Guided Knowledge Distillation .................. 1297 
Yang Wen, Leiting Chen, Shuo Xi, Yu Deng, Ximan Tang, Chuan Zhou 

Learning Long Term Style Preserving Blind Video Temporal Consistency .................................................. 1303 
Hugo Thimonier, Julien Despois, Robin Kips, Matthieu Perrot 

Geometric Transformation-Based Network Ensemble for Open-Set Recognition ......................................... 1309 
Pramuditha Perera, Vishal M. Patel 

Object Decoupling with Graph Correlation for Fine-Grained Image Classification ...................................... 1315 
Qiushi Guo, Mingchen Zhuge, Dehong Gao, Huiling Zhou, Xin Wang, Xiaonan Meng 

Hazy Re-ID: An Interference Suppression Model for Domain Adaptation Person Re-Identification 
Under Inclement Weather Condition .............................................................................................................. 1321 

Jian Pang, Dacheng Zhang, Huafeng Li, Weifeng Liu, Zhengtao Yu 

Model Compression via Collaborative Data-Free Knowledge Distillation for Edge Intelligence .................. 1327 
Zhiwei Hao, Yong Luo, Zhi Wang, Han Hu, Jianping An 

Searching Frame-Recurrent Attentive Deformable Network for Real-Time Video Deraining ...................... 1333 
Xinwei Xue, Xiangyu Meng, Long Ma, Yi Wang, Risheng Liu, Xin Fan 

Lightweight Image Super-Resolution with Multi-Scale Feature Interaction Network ................................... 1339 
Zhengxue Wang, Guangwei Gao, Juncheng Li, Yi Yu, Huimin Lu 

Learning Homogeneous and Heterogeneous Co-Occurrences for Unsupervised Cross-Modal 
Retrieval ......................................................................................................................................................... 1345 

Yang Zhao, Weiwei Wang, Haofeng Zhang, Bingzhang Hu 



Deep Convolutional Sparse Coding Network for Pansharpening with Guidance of Side Information .......... 1351 
Shuang Xu, Jiangshe Zhang, Kai Sun, Zixiang Zhao, Lu Huang, Junmin Liu, Chunxia Zhang 

Neurophysiological Assessment of Image Quality from EEG Using Persistent Homology of Brain 
Network .......................................................................................................................................................... 1357 

Chang Liu, Xiaoyu Ma, Jiaojiao Wang, Jiefang Zhang, Honggang Zhang, Songyun Xie, 
Dingguo Yu 

TAG-Reg: Iterative Accurate Global Registration Algorithm ........................................................................ 1363 
Biao Li, Qixing Xie, Shaoyi Du, Wenting Cui, Runzhao Yao, Yue Gao, Nanning Zheng 

Graph Convolutional Hourglass Networks for Skeleton-Based Action Recognition ..................................... 1369 
Yiran Zhu, Xing Xu, Yanli Ji, Fumin Shen, Heng Tao Shen, Huimin Lu 

STAE: A Spatiotemporal Auto-Encoder for High-Resolution Video Prediction ........................................... 1375 
Zheng Chang, Xinfeng Zhang, Shanshe Wang, Siwei Ma, Yan Ye, Wen Gao 

Hierarchical Representation Network with Auxiliary Tasks for Video Captioning ....................................... 1381 
Yu Lei, Zhonghai He, Pengpeng Zeng, Jingkuan Song, Lianli Gao 

Multi-Domain Synchronous Refinement Network for Unsupervised Cross-Domain Person Re-
Identification .................................................................................................................................................. 1387 

Sikai Bai, Junyu Gao, Qi Wang, Xuelong Li 

ASOC: Adaptive Self-Aware Object Co-Localization ................................................................................... 1393 
Koteswar Rao Jerripothula, Prerana Mukherjee 

Pyramid Feature Attention Network for Monocular Depth Prediction ........................................................... 1399 
Yifang Xu, Chenglei Peng, Ming Li, Yang Li, Sidan Du 

Invertible Color-To-Grayscale Conversion by Using Clustering and Reversible Watermarking ................... 1405 
Qiaoyi Liang, Runwen Hu, Shijun Xiang 

Exploring Driving-Aware Salient Object Detection via Knowledge Transfer ............................................... 1411 
Jinming Su, Changqun Xia, Jia Li 

Image Captioning with Inherent Sentiment .................................................................................................... 1417 
Tong Li, Yunhui Hu, Xinxiao Wu 

Few-Shot Knowledge Transfer for Fine-Grained Cartoon Face Generation .................................................. 1423 
Nan Zhuang, Cheng Yang 

Adaptive Deep Metric Ensemble Learning with Consensus .......................................................................... 1429 
Ping Li, Guopan Zhao, Huaxin Xiao 

ISTA-NET++: Flexible Deep Unfolding Network for Compressive Sensing.................................................. 1435 
Di You, Jingfen Xie, Jian Zhang 

Semantic-Aware Video Style Transfer Based on Temporal Consistent Sparse Patch Constraint .................. 1441 
Yaxin Liu, Xiaoyan Zhang, Xiaogang Xu 

Cross-Domain Single-Channel Speech Enhancement Model with BI-Projection Fusion Module for 
Noise-Robust ASR ......................................................................................................................................... 1447 

Fu-An Chao, Jeih-Weih Hung, Berlin Chen 

Spatial Graph Convolutional Network for Image Super-Resolution .............................................................. 1453 
Yue Yang, Yong Qi 



Toward Personalized Human Activity Recognition Model with Auto-Supervised Learning 
Framework...................................................................................................................................................... 1459 

Ala Mhalla, Jean-Marie Favreau 

Distance Restricted Transformer Encoder for Multi-Label Classification ..................................................... 1465 
Xiaomei Wang, Yaqian Li, Tong Luo, Yandong Guo, Yanwei Fu, Xiangyang Xue 

MNRE: A Challenge Multimodal Dataset for Neural Relation Extraction with Visual Evidence in 
Social Media Posts ......................................................................................................................................... 1471 

Changmeng Zheng, Zhiwei Wu, Junhao Feng, Ze Fu, Yi Cai 

Noise Homogenization via Multi-Channel Wavelet Filtering for High-Fidelity Sample Generation 
in Gans ............................................................................................................................................................ 1477 

Shaoning Zeng, Bob Zhang 

Semantically-Guided Disentangled Representation for Robust Gait Recognition ......................................... 1483 
Tianrui Chai, Xinyu Mei, Annan Li, Yunhong Wang 

A Generative Model for Partial Label Learning ............................................................................................. 1489 
Yan Yan, Shining Li 

Temporal Label Aggregation for Unintentional Action Localization ............................................................ 1495 
Nuoxing Zhou, Guangyi Chen, Jinglin Xu, Wei-Shi Zheng, Jiwen Lu 

Visually Maintained Image Disturbance Against Deepfake Face Swapping ................................................. 1502 
Junhao Dong, Xiaohua Xie 

Self-Guided Deep Multi-View Subspace Clustering Network ....................................................................... 1508 
Beilei Cui, Hong Yu, Linlin Zong, Ziyang Cheng 

Hands-On Guidance for Distilling Object Detectors ...................................................................................... 1514 
Yangyang Qin, Hefei Ling, Zhenghai He, Yuxuan Shi, Lei Wu 

An Efficient and Open Source Encoder Uavs3e for Video Compression ...................................................... 1520 
Yangang Cai, Ronggang Wang, Zhenyu Wang, Bingjie Han, Xufeng Li 

Learning Controlled Semantic Embedding for Cross-Modal Retrieval .......................................................... 1526 
Rong Yang, Min Meng, Jun Yu, Jigang Wu 

Self-Supervised Mutual Learning for Video Representation Learning .......................................................... 1533 
Jinpeng Wang, Yutong Li, Jianguo Hu, Xuebin Yang, Yanyu Ding 

Visual and Semantic Feature Coordinated Bi-Lstm Model for Unsupervised Video Summarization ............ 1539 
Zhiqiang Hong, Rui Zhong 

SAFIN: Arbitrary Style Transfer with Self-Attentive Factorized Instance Normalization............................. 1545 
Aaditya Singh, Shreeshail Hingane, Xinyu Gong, Zhangyang Wang 

Multi-View Face Recognition Using Deep Attention-Based Face Frontalization .......................................... 1551 
Xiaohu Shao, Junliang Xing, Ruihan Pan, Zhenghao Li, Xiangdong Zhou, Yu Shi 

DeepFake Videos Detection Using Self-Supervised Decoupling Network .................................................... 1557 
Jian Zhang, Jiangqun Ni, Hao Xie 

Multi-Graph Based Hierarchical Semantic Fusion for Cross-Modal Representation ..................................... 1563 
Lei Zhu, Chengyuan Zhang, Jiayu Song, Liangchen Liu, Shichao Zhang, Yangding Li 



Multimodal-Semantic Context-Aware Graph Neural Network for Group Activity Recognition ................... 1569 
Tianshan Liu, Rui Zhao, Kin-Man Lam 

Multi-Scale Gated Attention for Weakly Labelled Sound Event Detection ................................................... 1575 
Zhenwei Hou, Liping Yang 

Class Forge: Boosting Feature Encoder for Few-Shot Learning with Synthesized Classes ........................... 1581 
Rui-Qi Wang, Xu-Yao Zhang, Cheng-Lin Liu 

GSS: Graph-Based Subspace Learning with Shots Initialization for Few-Shot Recognition ......................... 1587 
Rui-Qi Wang, Xu-Yao Zhang, Cheng-Lin Liu 

A Language Prior Based Focal Loss for Visual Question Answering ............................................................ 1593 
Mingrui Lao, Yanming Guo, Yu Liu, Michael S. Lew 

DOBNET: Dynamic Object Boundary-Refinement Network for Real-Time Instance Segmentation............ 1599 
Boxiang Zhang, Yuanyuan Guan, Hongru Liu, Wenhui Li, Ying Wang 

Detecting Highlighted Video Clips Through Emotion-Enhanced Audio-Visual Cues ................................... 1605 
Linkang Hu, Weidong He, Le Zhang, Tong Xu, Hui Xiong, Enhong Chen 

Boosting Few-Shot Classification with View-Learnable Contrastive Learning ............................................. 1611 
Xu Luo, Yuxuan Chen, Liangjian Wen, Lili Pan, Zenglin Xu 

Multimodal Fusion Network with Latent Topic Memory for Rumor Detection ............................................ 1617 
Jiaxin Chen, Zekai Wu, Zhenguo Yang, Haoran Xie, Fu Lee Wang, Wenyin Liu 

Confident Semantic Ranking Loss for Part Parsing ....................................................................................... 1623 
Xin Tan, Jiachen Xu, Zhou Ye, Jinkun Hao, Lizhuang Ma 

Dense Fusion Network with Multimodal Residual for Sentiment Classification ........................................... 1629 
Huan Deng, Peipei Kang, Zhenguo Yang, Tianyong Hao, Qing Li, Wenyin Liu 

BTS-Net: Bi-Directional Transfer-And-Selection Network for RGB-D Salient Object Detection ................ 1635 
Wenbo Zhang, Yao Jiang, Keren Fu, Qijun Zhao 

Seeing Health with Eyes: Feature Combination for Image-Based Human BMI Estimation .......................... 1641 
Junjia Huang, Chenming Shang, Aolin Xiong, Yuxian Pang, Zhi Jin 

Rotation Transformation Network: Learning View-Invariant Point Cloud for Classification and 
Segmentation .................................................................................................................................................. 1647 

Shuang Deng, Bo Liu, Qiulei Dong, Zhanyi Hu 

Efficient Sketch Recognition via Compact Spatial Embedding Graph Neural Networks .............................. 1653 
Hanhui Li, Xudong Jiang, Boliang Guarn, Nadia Magnenat Thalmann 

Efficient Human Pose Estimation by Learning Deeply Aggregated Representations .................................... 1659 
Zhengxion Luo, Zhicheng Wang, Yuanhao Cai, Guanan Wang, Liang Wang, Yan Huang, 
Erjin Zhou, Tieniu Tan, Jian Sun 

Semi-Supervised Few-Shot Learning with Pseudo Label Refinement ........................................................... 1665 
Pan Li, Guile Wu, Shaogang Gong, Xu Lan 

A Result Based Portable Framework for Spoken Language Understanding .................................................. 1671 
Lizhi Cheng, Wenmian Yang, Weijia Jia 



Retrospective Class Incremental Learning ..................................................................................................... 1677 
Qingyi Tao, Chen Change Loy, Jianfei Cad, Zongyuan Get, Simon See 

Multi-Scale Feedback Feature Refinement U-Net for Medical Image Segmentation .................................... 1683 
Xiaofei Qin, Minmin Xu, Chaoyang Zheng, Changxiang He, Xuedian Zhang 

Multimodal Transformer Networks with Latent Interaction for Audio-Visual Event Localization ............... 1689 
Yixuan He, Xing Xu, Xin Liu, Weihua Ou, Huimin Lu 

Multi-Task Wavelet Corrected Network for Image Splicing Forgery Detection and Localization ................ 1695 
Xiuli Bi, Zhipeng Zhang, Yanbin Liu, Bin Xiao, Weisheng Li 

Tensor-Based Unsupervised Multi-View Feature Selection for Image Recognition ...................................... 1701 
Yongshan Zhang, Xinxin Wang, Zhihua Cai, Yicong Zhou, Philip S. Yu 

Let’s Find Fluorescein: Cross-Modal Dual Attention Learning for Fluorescein Leakage 
Segmentation in Fundus Fluorescein Angiography ........................................................................................ 1707 

Yang Wen, Leiting Chen, Lifeng Qiao, Yu Deng, Haisheng Chen, Tian Zhang, Chuan Zhou 

Efficient Training of Lightweight Neural Networks Using Online Self-Acquired Knowledge 
Distillation ...................................................................................................................................................... 1713 

Maria Tzelepi, Anastasios Tefas 

Restoration of HDR Images for SVE-Based HDRI via a Novel DCNN ........................................................ 1719 
Yilun Xu, Ziyang Liu, Xingming Wu, Weihai Chen, Zhengguo Li 

Handwriting Trajectory Recovery from Off-Line Multi-Stroke Characters by Deep Ordering 
Prediction and Heuristic Search ..................................................................................................................... 1725 

Tie-Qiang Wang, Cheng-Lin Liu 

Heatmap-Aware Pyramid Face Hallucination ................................................................................................ 1731 
Chenyang Wang, Junjun Jiang, Xianming Liu 

A Zero-Shot Method for 3D Medical Image Segmentation ........................................................................... 1737 
Shiqiang Ma, Xuejian Li, Jijun Tang, Fei Guo 

Few-Shot Defect Segmentation Leveraging Abundant Defect-Free Training Samples Through 
Normal Background Regularization and Crop-And-Paste Operation ............................................................. 1743 

Dongyun Lin, Yanpeng Cao, Wenbin Zhu, Yiqun Li 

Temporally Coarse to Fine Snippets Relationship Learning with Graph Convolution for Temporal 
Action Proposal Generation............................................................................................................................ 1749 

Shuaicheng Li, Rui-Wei Zhao, Shuyu Miao, Rui Feng 

Weakly-Supervised Online Hashing .............................................................................................................. 1755 
Yu-Wei Zhan, Xin Luo, Yu Sun, Yongxin Wang, Zhen-Duo Chen, Xin-Shun Xu 

Truth Inference with Bipartite Attention Graph Neural Network from a Comprehensive View .................... 1761 
Jiacheng Liu, Feilong Tang, Jielong Huang 

Exploring Explicit and Implicit Visual Relationships for Image Captioning ................................................. 1767 
Zeliang Song, Xiaofei Zhou 

Efficient Open-Set Adversarial Attacks on Deep Face Recognition .............................................................. 1773 
Haojie Yuan, Qi Chu, Feng Zhu, Rui Zhao, Bin Liu, Nenghai Yu 



Thousand to One: Semantic Prior Modeling for Conceptual Coding ............................................................. 1779 
Jianhui Chang, Zhenghui Zhao, Lingbo Yang, Chuanmin Jia, Jian Zhang, Siwei Ma 

CRANet: Cascade Residual Attention Network for Crowd Counting ............................................................ 1785 
Zhongyuan Wu, Jun Sang, Ying Shi, Qi Liu, Nong Sang, Xinyue Liu 

Multi-Pretext Attention Network for Few-Shot Learning with Self-Supervision .......................................... 1791 
Hainan Li, Renshuai Tao, Jun Li, Haotong Qin, Yifu Ding, Shuo Wang, Xianglong Liu 

Adaptive Flexible 3D Histogram Watermarking ............................................................................................ 1797 
Chen Hui, Shaohui Liu, Wenxue Cui, Jinghua Zeng, Feng Jiang, Debin Zhao 

Shape-Adaptive Convolutional Operator for Breast Ultrasound Image Segmentation .................................. 1803 
Kuan Huang, Yingtao Zhang, H. D. Cheng, Ping Xing 

Towards Effective Adversarial Attack Against 3D Point Cloud Classification ............................................. 1809 
Chengcheng Ma, Weiliang Meng, Baoyuan Wu, Shibiao Xu, Xiaopeng Zhang 

Enhancing Viewing Experience of Generated Visual Storylines for Promotional Videos ............................. 1815 
Chang Liu, Han Yu, Zhiqi Shen, Ian Dixon, Yingxue Yu, Zhanning Gao, Pan Wang, Peiran 
Ren, Xuansong Xie, Lizhen Cui, Chunyan Miao 

Spatial Audio Object Coding Based on Time-Frequency Shifting and Scheduling ....................................... 1821 
Chenhao Hu, Ruimin Hu, Xiaochen Wang, Yulin Wu 

Split Unit Coding Order for Video Coding .................................................................................................... 1827 
Yinji Piao, Kiho Choi, Min Woo Park, Minsoo Park, Kwang Pyo Choi 

Low Bitrates Audio Object Coding Using Convolutional Auto-Encoder and Densenet Mixture 
Model ............................................................................................................................................................. 1833 

Yulin Wu, Ruimin Hu, Chenhao Hu, Shanfa Ke, Gang Li, Xiaochen Wang 

Calibration for Non-Exemplar Based Class-Incremental Learning ................................................................ 1839 
Fei Zhu, Xu-Yao Zhang, Cheng-Lin Liu 

PMAE: Pseudo Multi-Label Attention Ensemble .......................................................................................... 1845 
Xueman Wang, Ling Du, Junbing Li 

Reversible Privacy-Preserving Recognition ................................................................................................... 1851 
Zhengxin You, Sheng Li, Zhenxing Qian, Xinpeng Zhang 

Structure-Resonant Discriminator for Image Super-Resolution ..................................................................... 1857 
Jaerin Lee, Kyoung Mu Lee 

Revisiting Graph Neural Networks for Node Classification in Heterogeneous Graphs ................................. 1863 
Ye Tao, Ying Li, Zhonghai Wu 

Object-Based Video Forgery Detection via Dual-Stream Networks .............................................................. 1869 
Xiao Jin, Zhen He, Jing Xu, Yongwei Wang, Yuting Su 

Unsupervised Remoting Sensing Super-Resolution via Migration Image Prior ............................................ 1875 
Jiaming Wang, Zhenfeng Shao, Tao Lu, Xiao Huang, Ruiqian Zhang, Yu Wang 

A No-Reference Evaluation Metric for Low-Light Image Enhancement ....................................................... 1881 
Zicheng Zhang, Wei Sun, Xiongkuo Min, Wenhan Zhu, Tao Wang, Wei Lu, Guangtao Zhai 



Research on Super-Resolution Enhancement Algorithm Based on Skip Residual Dense Network ............... 1887 
Mu Shaoshuo, Zhang Yanhua, Qian Xiaolan, Jiang Yanbing 

Ddper: Decentralized Distributed Prioritized Experience Replay .................................................................. 1893 
Sidun Liu, Peng Qiao, Yong Dou, Rongchun Li 

Deep Unsupervised Hashing by Distilled Smooth Guidance ......................................................................... 1899 
Xiao Luo, Zeyu Ma, Daqing Wu, Huasong Zhong, Chong Chen, Jinwen Ma, Minghua Deng 

Flexible Knowledge Distillation with an Evolutional Network Population ................................................... 1905 
Jie Lei, Zhao Liu, Mingli Song, Juan Xu, Jianping Shen, Ronghua Liang 

Fast Binary Embedding of Deep Learning Image Features Using Golay-Hadamard Matrices ...................... 1911 
Chanattra Ammatmanee, Lu Gan, Hongqing Liu 

Salient Object Detection via Attention-Aware Cascaded Bottom-Up Feature Aggregation .......................... 1917 
Fengming Sun, Lufei Huang, Xia Yuan, Chunxia Zhao 

Visionnet: A Coarse-To-Fine Motion Prediction Algorithm Based on Active Interaction-Aware 
Drivable Space Learning ................................................................................................................................ 1923 

Dongchun Ren, Yanliang Zhu, Mingyu Fan, Deheng Qian, Huaxia Xia, Zhuang Fu 

Better Stereo Matching from Simple Yet Effective Wrangling of Deep Features .......................................... 1929 
Lei Chen, Zongqing Lu, Qingmin Liao, Jing-Hao Xue 

Feature Aggregation Network with Tri-Hybrid Loss for Instance Segmentation ........................................... 1935 
Zeping Zhou, Yongxiong Wang, Jin Peng 

Deep Feature Selection-And-Fusion for RGB-D Semantic Segmentation ..................................................... 1941 
Yuejiao Su, Yuan Yuan, Zhiyu Jiang 

Improved Chroma from Luma Prediction in AV1 Based on Virtual Chroma Block Generation ................... 1947 
Junyan Huo, Menglin Zhang, Wenhan Qiao, Fuzheng Yang, Hui Su, Debargha Mukherjee 

MGARL: Multiple Graph Adversarial Regularized Learning ........................................................................ 1953 
Ziyan Zhang, Bo Jiang, Bin Luo 

FastSVC: Fast Cross-Domain Singing Voice Conversion with Feature-Wise Linear Modulation ................ 1959 
Songxiang Liu, Yuewen Cao, Na Hu, Dan Su, Helen Meng 

Combine Early and Late Fusion Together: A Hybrid Fusion Framework for Image-Text Matching ............ 1965 
Yifan Wang, Xing Xu, Wei Yu, Ruicong Xu, Zuo Cao, Heng Tao Shen 

Relationship-Aware Primal-Dual Graph Attention Network for Scene Graph Generation ............................ 1971 
Hao Zhou, Tingjin Luo, Jun Zhang, Jun Lei, Shuohao Li 

Zero-Shot Multi-Focus Image Fusion ............................................................................................................ 1977 
Xingyu Hu, Junjun Jiang, Xianming Liu, Jiayi Ma 

SDAN: Squared Deformable Alignment Network for Learning Misaligned Optical Zoom .......................... 1983 
Kangfu Mei, Shenglong Ye, Rui Huang 

A Novel Attention Enhanced Residual-In-Residual Dense Network for Text Image Super-
Resolution ....................................................................................................................................................... 1989 

Minglong Xue, Zhiheng Huang, Ruo-Ze Liu, Tong Lu 



Bargainnet: Background-Guided Domain Translation for Image Harmonization .......................................... 1995 
Wenyan Cong, Li Niu, Jianfu Zhang, Jing Liang, Liqing Zhang 

Robust Video Text Detection Through Parametric Shape Regression, Propagation and Fusion ................... 2001 
Long Chen, Jiahao Shi, Feng Su 

Static Image Action Recognition with Hallucinated Fine-Grained Motion Information ................................ 2007 
Shengyuan Huang, Xing Zhao, Li Niu, Liqing Zhang 

Dual Contrastive Universal Adaptation Network ........................................................................................... 2013 
Ziyun Cai, Jie Song, Tengfei Zhang, Xiao-Yuan Jing, Ling Shao 

Interpret the Predictions of Deep Networks via Re-Label Distillation ........................................................... 2019 
Yingying Hua, Shiming Ge, Daichi Zhang 

Label-Free Regional Consistency for Image-To-Image Translation .............................................................. 2025 
Shaohua Guo, Qianyu Zhou, Ye Zhou, Qiqi Gu, Junshu Tang, Zhengyang Feng, Lizhuang Ma 

CI-GAN : Co-Clustering by Information Maximizing Generative Adversarial Networks ............................. 2031 
Jaejun Lee, Hyun Chul Lee, Tomasz Palczewski 

Cooperative Learning for Noisy Supervision ................................................................................................. 2037 
Hao Wu, Jiangchao Yao, Ya Zhang, Yanfeng Wang 

DeepWORD: A GCN-Based Approach for Owner-Member Relationship Detection in Autonomous 
Driving ........................................................................................................................................................... 2043 

Zizhang Wu, Man Wang, Jason Wang, Wenkai Zhang, Muqing Fang, Tianhao Xu 

Real-World Image Super-Resolution via Spatio-Temporal Correlation Network .......................................... 2049 
Hongyang Zhou, Xiaobin Zhu, Zheng Han, Xu-Cheng Yin 

Variation-Net: Interpretable Variation-Inspired Deep Network for Pansharpening ....................................... 2055 
Kun Li, Wei Zhang, Xin Tian, Jiayi Ma, Huabing Zhou, Zhongyuan Wang 

A Semantic-Enhanced Method Based on Deep SVDD for Pixel-Wise Anomaly Detection .......................... 2061 
Chuanfei Hu, Kai Chen, Hang Shao 

Asymmetric Stereo Color Transfer ................................................................................................................. 2067 
Yicheng Wang, Jiayong Peng, Yueyi Zhang, Shan Liu, Xiaoyan Sun, Zhiwei Xiong 

What Matters: Attentive and Relational Feature Aggregation Network for Video-Text Retrieval ................ 2073 
Xiaoshuai Hao, Yucan Zhou, Dayan Wu, Wanqian Zhang, Bo Li, Weiping Wang, Dan Meng 

Disturbance Consistent Self-Ensembling for Semi-Supervised Hashing ....................................................... 2079 
Shuai Cheng, Yucan Zhou, Dayan Wu, Haisu Zhang, Bo Li, Weiping Wang 

Unsupervised Domain Adaptation Based Image Synthesis and Synergistic Adversarial Learning for 
Optic Disc and Cup Segmentation .................................................................................................................. 2085 

Weixin Liu, Haijun Lei, Hai Xie, Benjian Zhao, Baiying Lei 

Reinforcement Learning Based Automatic Personal Mashup Generation ..................................................... 2091 
Panwen Hu, Jiazhen Liu, Tianyu Cao, Rui Huang 

Knowledge Transfer Based Fine-Grained Visual Classification .................................................................... 2097 
Siqing Zhang, Ruoyi Du, Dongliang Chang, Zhanyu Ma, Jun Guo 



Visual Analysis Motivated Rate-Distortion Model for Image Coding ........................................................... 2103 
Zhimeng Huang, Chuanmin Jia, Shanshe Wang, Siwei Ma 

Learning Connected Attentions for Convolutional Neural Networks ............................................................ 2109 
Xu Ma, Jingda Guo, Sihai Tang, Zhinan Qiao, Qi Chen, Qing Yang, Song Fu, Paparao 
Palacharla, Nannan Wang, Xi Wang 

Machine Learning-Based Rate Distortion Modeling for VVC/H.266 Intra-Frame ........................................ 2115 
Miaohui Wang, Jialin Zhang, Lirong Huang, Jian Xiong 

Residual Attention Block Search for Lightweight Image Super-Resolution .................................................. 2121 
Wenrui Liao, Zhong-Qiu Zhao, Hao Shen, Weidong Tian 

FGF-GAN: A Lightweight Generative Adversarial Network for Pansharpening via Fast Guided 
Filter ............................................................................................................................................................... 2127 

Zixiang Zhao, Jiangshe Zhan, Shuang Xu, Kai Sun, Lu Huang, Junmin Liu, Chunxia Zhang 

DCNet: Dual-Task Cycle Network for End-To-End Image Dehazing ........................................................... 2133 
Zhihua Chen, Yu Zhou, Ping Li, Xiaoyu Chi, Lei Ma, Bin Sheng 

Halder: Hierarchical Attention-Guided Learning with Detail-Refinement for Multi-Exposure Image 
Fusion ............................................................................................................................................................. 2139 

Jinyuan Liu, Jingjie Shang, Risheng Liu, Xin Fan 

Deep Tiered Image Segmentation for Detecting Internal ICE Layers in Radar Imagery ............................... 2145 
Yuchen Wang, Mingze Xu, John D. Paden, Lora S. Koenig, Geoffrey C. Fox, David J. 
Crandall 

Document Layout Analysis via Dynamic Residual Feature Fusion ............................................................... 2151 
Xingjiao Wu, Ziling Hu, Xiangcheng Du, Jing Yang, Liang He 

Core-Text: Improving Scene Text Detection with Contrastive Relational Reasoning ................................... 2157 
Jingyang Lin, Yingwei Pan, Rongfeng Lai, Xuehang Yang, Hongyang Chao, Ting Yao 

Fine-Grained Image Retrieval via Multiple Part-Level Feature Ensemble .................................................... 2163 
Gang Cao, Yingying Zhu, Xiufan Lu 

Learning Multiple Semantic Knowledge for Cross-Domain Unsupervised Vehicle Re-Identification .......... 2169 
Huibing Wang, Jinjia Peng, Guangqi Jiang, Xianping Fu 

Angular Weighted Prediction for Next-Generation Video Coding Standard ................................................. 2175 
Yucheng Sun, Fangdong Chen, Li Wang, Shiliang Pu 

Recurrent Graph Convolutional Autoencoder for Unsupervised Skeleton-Based Action Recognition.......... 2181 
Han Yao, S-J Zhao, Chi Xie, Kenan Ye, Shuang Liang 

DGD-Net: Local Descriptor Guided Keypoint Detection Network ................................................................ 2187 
Xiaotao Liu, Chen Meng, Fei-Peng Tian, Wei Feng 

DLFMNet: End-To-End Detection and Localization of Face Manipulation Using Multi-Domain 
Features .......................................................................................................................................................... 2193 

Peng Chen, Jin Liu, Tao Liang, Cai Yu, Shuqiao Zou, Jiao Dai, Jizhong Han 

Content-Independent Online Handwriting Verification Based on Multi-Modal Fusion ................................ 2199 
Nan Ji, Bin Liu, Zhiwei Zhao, Yan Lu, Qi Chu, Zhenchao Jin, Nenghai Yu 



Disentangling Prototype and Variation for Single Sample Face Recognition ................................................ 2205 
Meng Pang, Binghui Wang, Mang Ye, Yiran Chen, Bihan Wen 

Fusing Temporally Distributed Multi-Modal Semantic Clues for Video Question Answering ..................... 2211 
Fuwei Zhang, Ruomei Wang, Songhua Xu, Fan Zhou 

SSDL: Self-Supervised Dictionary Learning ................................................................................................. 2217 
Shuai Shao, Lei Xing, Wei Yu, Rui Xu, Yan-Jiang Wang, Bao-Di Liu 

Deep Unsupervised Hashing by Global and Local Consistency .................................................................... 2223 
Xiao Luo, Daqing Wu, Chong Chen, Jinwen Ma, Minghua Deng 

Multi-View Learning via Low-Rank Tensor Optimization ............................................................................ 2229 
Lele Fu, Zhaoliang Chen, Sujia Huang, Sheng Huang, Shiping Wang 

Graph Attention Neural Network for Image Restoration ............................................................................... 2235 
Chong Mou, Jian Zhang 

Inharmonious Region Localization ................................................................................................................ 2241 
Jing Liang, Li Niu, Liqing Zhang 

Cross-Scene Person Trajectory Anomaly Detection Based on Re-Identification ........................................... 2247 
Yuanxun Li, Ancong Wu, Wei-Shi Zheng 

Improving Convolutional Networks with Boosting Attention Convolutions ................................................. 2253 
Chao Li, Yongsheng Liang, Huoxiang Yang, Fanyang Meng, Wei Liu, Handong Wang 

A Change-Aware Approach for Relative Motion Segmentation .................................................................... 2259 
Zhuojun Zou, Zhaoteng Meng, Lin Shu, Jie Hao 

Bias Field Poses a Threat to DNN-Based X-Ray Recognition ....................................................................... 2265 
Binyu Tian, Qing Guo, Felix Juefei-Xu, Wen Le Chan, Yupeng Cheng, Xiaohong Li, Xiaofei 
Xie, Shengchao Qin 

Attention Driven Self-Similarity Capture for Motion Deblurring .................................................................. 2271 
Jie Zhang, Chuanfa Zhang, Jiangzhou Wang, Qingyue Xiong, Yingtao Zhang, Wenqiang 
Zhang 

Spatial-Temporal Correlation Learning for Real-Time Video Deinterlacing ................................................. 2277 
Yuqing Liu, Xinfeng Zhang, Shanshe Wang, Siwei Ma, Wen Gao 

Anime Style Transfer with Spatially-Adaptive Normalization....................................................................... 2283 
Junjian Lian, Jinrong Cui 

Zero Knowledge Adversarial Defense via Iterative Translation Cycle .......................................................... 2289 
Fan Jia, Yucheng Shi, Yahong Han 

A Lightweight Saliency Prediction Model for Omnidirectional Images ........................................................ 2295 
Dandan Zhu, Yongqing Chen, Defang Zhao, Xiongkuo Min, Qiangqiang Zhou, Shaobo Yu, 
Guangtao Zhai, Xiaokang Yang 

Spiker-Converter: A Semi-Supervised Framework for Low-Resource Speech Recognition with 
Stable Adversarial Training ............................................................................................................................ 2301 

Cheng Yi, Bo Xu 

Improved Lightcnn with Attention Modules for ASV Spoofing Detection .................................................... 2307 
Xinyue Ma, Tianyu Liang, Shanshan Zhang, Shen Huang, Liang He 



Fine-Grained Discourse for Metaphor Detection ........................................................................................... 2313 
Qimeng Yang, Long Yu, Shengwei Tian, Jinmiao Song 

On Constructing a Better Correlation Predictor for PRNU-Based Image Forgery Localization .................... 2319 
Xufeng Lin, Chang-Tsun Li 

Deep Speaker Conditioning for Speech Emotion Recognition ....................................................................... 2325 
Andreas Triantafyllopoulos, Shuo Liu, Björn W. Schuller 

Study on Coding Tools Beyond AV1 ............................................................................................................. 2331 
Xin Zhao, Liang Zhao, Madhu Krishnan, Yixin Du, Shan Liu, Debargha Mukherjee, Yaowu 
Xu, Adrian Grange 

Undetectable Adversarial Examples Based on Microscopical Regularization ............................................... 2337 
Nan Zhong, Zhenxing Qian, Xinpeng Zhang 

Deepmix: Online Auto Data Augmentation for Robust Visual Object Tracking ........................................... 2343 
Ziyi Cheng, Xuhong Ren, Felix Juefei-Xu, Wanli Xue, Qing Guo, Lei Ma, Jianjun Zhao 

Driving Video Fixation Prediction Model via Spatio-Temporal Networks and Attention Gates ................... 2349 
Tao Deng, Fei Yan, Hongmei Yan 

Wide-Sense Stationary Policy Optimization with Bellman Residual on Video Games ................................. 2355 
Chen Gong, Qiang He, Yunpeng Bai, Xinwen Hou, Guoliang Fan, Yu Liu 

A Method of Stable Long-Term Single Object Tracking ............................................................................... 2361 
Zitong Yi, Zhihang Tong, Yanyun Zhao, Zhicheng Zhao, Fei Su 

The Impact of Black Edge Artifact on User Experience for the Interactive Cloud VR Services ................... 2367 
Jiarun Song, Jianquan Zhou, Xionghui Mao, Fuzheng Yang 

Distortion-Tolerant Monocular Depth Estimation on Omnidirectional Images Using Dual-Cubemap .......... 2373 
Zhijie Shen, Chunyu Lin, Lang Nie, Kang Liao, Yao Zhao 

Author Index 
 




