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University), and Yizhou Yu (The University of Hong Kong; Deepwise Al
Lab)

Say As You Wish: Fine-Grained Control of Image Caption Generation With Abstract Scene
GrapPNS 0. .
Shizhe Chen (Renmin University of China), Qin Jin (Renmin University
of China), Peng Wang (Northwestern Polytechnical University), and Qi
Wu (University of Adelaide)

cxliii



Hierarchical Conditional Relation Networks for Video Question Answering 9969...................
Thao Minh Le (Applied Artificial Intelligence Institute, Deakin
University, Australia), Vuong Le (Applied Artificial Intelligence
Institute, Deakin University, Australia), Svetha Venkatesh (Applied
Artificial Intelligence Institute, Deakin University, Australia), and
Truyen Tran (Applied Artificial Intelligence Institute, Deakin
University, Australia)

REVERIE: Remote Embodied Visual Referring Expression in Real Indoor Environments 9979..
Yuankai Qi (Australia Centre for Robotic Vision, The University of
Adelaide; Harbin Institute of Technology, Weihai), Qi Wu (Australia
Centre for Robotic Vision, The University of Adelaide), Peter Anderson
(Georgia Institute of Technology), Xin Wang (University of California,
Santa Barbara), Williom Yang Wang (University of California, Santa
Barbara), Chunhua Shen (Australia Centre for Robotic Vision, The
University of Adelaide), and Anton van den Hengel (Australia Centre
for Robotic Vision, The University of Adelaide)

Iterative Answer Prediction With Pointer-Augmented Multimodal Transformers for TextVQA 9989
Ronghang Hu (Facebook Al Research (FAIR); University of California,
Berkeley), Amanpreet Singh (Facebook Al Research (FAIR)), Trevor
Darrell (University of California, Berkeley), and Marcus Rohrbach
(Facebook Al Research (FAIR))

SQuINTing at VQA Models: Introspecting VQA Models With Sub-Questions .10000...............
Ramprasaath R. Selvaraju (Georgia Institute of Technology), Purva
Tendulkar (Georgia Institute of Technology), Devi Parikh (Georgia
Institute of Technology), Eric Horvitz (Microsoft Research), Marco
Tulio Ribeiro (Microsoft Research), Besmira Nushi (Microsoft
Research), and Ece Kamar (Microsoft Research)

Vision-Language Navigation With Self-Supervised Auxiliary Reasoning Tasks .10009............
Fengda Zhu (Monash University), Yi Zhu (University of Chinese Academy
of Sciences), Xiaojun Chang (Monash University), and Xiaodan Liang
(Sun Yat-sen University; Dark Matter Al Inc.)

Sign Language Transformers: Joint End-to-End Sign Language Recognition and Translation 10020
Necati Cihan Camgdz (CVSSP, University of Surrey, Guildford, UK),
Oscar Koller (Microsoft, Munich, Germany), Simon Hadfield (CVSSP,
University of Surrey, Guildford, UK), and Richard Bowden (CVSSP,
University of Surrey, Guildford, UK)

Multi-Task Collaborative Network for Joint Referring Expression Comprehension and
Segmentation 1008 . .

Gen Luo (Media Analytics and Computing Lab, Department of Artificial

Intelligence, School of Informatics, Xiamen University, China.), Yiyi

Zhou (Media Analytics and Computing Lab, Department of Artificial

Intelligence, School of Informatics, Xiamen University, China.),

Xiaoshuai Sun (Media Analytics and Computing Lab, Department of

Artificial Intelligence, School of Informatics, Xiamen University,

China.), Liujuan Cao (Media Analytics and Computing Lab, Department of

Artificial Intelligence, School of Informatics, Xiamen University,

China.), Chenglin Wu (DeepWisdom, China.), Cheng Deng (Xidian

University, China.), and Rongrong Ji (Media Analytics and Computing

Lab, Department of Artificial Intelligence, School of Informatics,

Xiamen University, China.)

cxliv



Counterfactual Vision and Language Learning J0040.............cccoiiiiiiiiiii,
Ehsan Abbasnejad (Australian Institute for Machine Learning & The
University of Adelaide, Australia), Damien Teney (Australian Institute
for Machine Learning & The University of Adelaide, Australia), Amin
Parvaneh (Australian Institute for Machine Learning & The University
of Adelaide, Australia), Javen Shi (Australian Institute for Machine
Learning & The University of Adelaide, Australia), and Anton van den
Hengel (Australian Institute for Machine Learning & The University of
Adelaide, Australia)

Iterative Context-Aware Graph Inference for Visual Dialog J0052............viiiiiiiiiiin,
Dan Guo (Key Laboratory of Knowledge Engineering with Big Data, Hefei
University of Technology; School of Computer Science and Information
Engineering, Hefei University of Technology), Hui Wang (Key Laboratory
of Knowledge Engineering with Big Data, Hefei University of
Technology; School of Computer Science and Information Engineering,
Hefei University of Technology), Hanwang Zhang (Nanyang Technological
University), Zheng-Jun Zha (University of Science and Technology of
China), and Meng Wang (Key Laboratory of Knowledge Engineering with
Big Data, Hefei University of Technology, School of Computer Science
and Information Engineering, Hefei University of Technology)

TA-Student VQA: Multi-Agents Training by Self-Questioning .1.0062
Peixi Xiong (Northwestern Univeristy) and Ying Wu (Northwestern
Univeristy)

Poster 3-1P

Exploring Self-Attention for Image Recognition .J0073.............cooiiiiiiiiiiiiiii e,
Heggshuang Zhao (CUHK), Jiaya Jia (CUHK), and Vladlen Koltun (Intel
Labs)

Cops-Ref: A New Dataset and Task on Compositional Referring Expression Comprehension
10083

Zhenfang Chen (The University of Hong Kong), Peng Wang (University of

Wollongong), Lin Ma (Tencent Al Lab), Kwan-Yee K. Wong (The University

of Hong Kong), and Qi Wu (Australian Centre for Robotic Vision,

University of Adelaide)

Improving Convolutional Networks With Self-Calibrated Convolutions 10093
Jiang-Jiang Liu (CS, Nankai University), Qibin Hou (NUS), Ming-Ming
Cheng (CS, Nankai University), Changhu Wang (ByteDance Al Lab), and
Jiashi Feng (NUS)

Modality Shifting Attention Network for Multi-Modal Video Question Answering .10103
Junyeong Kim (Korea Advanced Institute of Science and Technology
(KAIST)), Minuk Ma (Korea Advanced Institute of Science and Technology
(KAIST)), Trung Pham (Korea Advanced Institute of Science and
Technology (KAIST)), Kyungsu Kim (Samsung Research), and Chang D. Yoo
(Korea Advanced Institute of Science and Technology (KAIST))

cxlv



Learning to Structure an Image With Few Colors 10113,
Yunzhong Hou (Australian National University), Liang Zheng (Australian
National University), and Stephen Gould (Australian National
University)

On the General Value of Evidence, and Bilingual Scene-Text Visual Question Answering .10123
Xinyu Wang (University of Adelaide), Yuliang Liu (University of
Adelaide; South China University of Technology), Chunhua Shen
(University of Adelaide), Chun Chet Ng (University of Malaya), Canjie
Luo (South China University of Technology), Lianwen Jin (South China
University of Technology), Chee Seng Chan (University of Malaya),
Anton van den Hengel (University of Adelaide), and Liangwei Wang
(Huawei Noah's Ark Lab)

From Paris to Berlin; Discovering Fashion Style Influences Around the World 10133
Ziad Al-Halah (The University of Texas at Austin) and Kristen Grauman
(The University of Texas at Austin)

A Local-to-Global Approach to Multi-Modal Movie Scene Segmentation .10143
Anyi Rao (CUHK - SenseTime Joint Lab, The Chinese University of Hong
Kong), Linning Xu (The Chinese University of Hong Kong, Shenzhen), Yu
Xiong (CUHK - SenseTime Joint Lab, The Chinese University of Hong
Kong), Guodong Xu (CUHK - SenseTime Joint Lab, The Chinese University
of Hong Kong), Qingqgiu Huang (CUHK - SenseTime Joint Lab, The Chinese
University of Hong Kong), Bolei Zhou (CUHK - SenseTime joint Lab, The
Chinese University of Hong Kong), and Dahua Lin (CUHK - SenseTime
Joint Lab, The Chinese University of Hong Kong)

G-TAD: Sub-Graph Localization for Temporal Action Detection .10153
Mengmeng Xu (King Abdullah University of Science and Technology
(KAUST), Saudi Arabia), Chen Zhao (King Abdullah University of Science
and Technology (KAUST), Saudi Arabia), David S. Rojas (King Abdullah
University of Science and Technology (KAUST), Saudi Arabia), Ali
Thabet (King Abdullah University of Science and Technology (KAUST),
Saudi Arabia), and Bernard Ghanem (King Abdullah University of Science
and Technology (KAUST), Saudi Arabia)

Detailed 2D-3D Joint Representation for Human-Object Interaction .10163
Yong-Lu Li (Shanghai Jiao Tong University), Xinpeng Liu (Shanghai Jiao
Tong University), Han Lu (Shanghai Jiao Tong University), Shiyi Wang
(Shanghai Jiao Tong University), Junqi Liu (Shanghai Jiao Tong
University), Jiefeng Li (Shanghai Jiao Tong University), and Cewu Lu
(Shanghai Jiao Tong University)

One-Shot Adversarial Attacks on Visual Tracking With Dual Attention 10173.......................
Xuesong Chen (Peking University, School of ECE), Xiyu Yan (Tsinghua
University), Feng Zheng (Southern University of Science and
Technology), Yong Jiang (Tsinghua University; Peng Cheng Laboratory),
Shu-Tao Xia (Tsinghua University; Peng Cheng Laboratory), Yong Zhao
(Peking University, School of ECE), and Rongrong Ji (Peng Cheng
Laboratory; Xiamen University)

Rethinking Classification and Localization for Object Detection .10.183
Yue Wu (Northeastern University), Yinpeng Chen (Microsoft), Lu Yuan
(Microsoft), Zicheng Liu (Microsoft), Lijuan Wang (Microsoft), Hongzhi
Li (Microsoft), and Yun Fu (Northeastern University)

cxlvi



Correspondence Networks With Adaptive Neighbourhood Consensus .10193.....................
Shuda Li (Active Vision Lab), Kai Han (Visual Geometry Group,
Department of Engineering Science, University of Oxford), Theo W.
Costain (Active Vision Lab), Henry Howard-Jenkins (Active Vision Lab),
and Victor Prisacariu (Active Vision Lab)

Multiple Anchor Learning for Visual Object Detection 10203 ...
Wei Ke (Xi'an Jiaotong University , Xi‘an, China; Carnegie Mellon
UniversityUSA), Tianliang Zhang (University of Chinese Academy of
Sciences, Beijing, China), Zeyi Huang (Carnegie Mellon University ,
Pittsburgh, US), Qixiang Ye (University of Chinese Academy of
Sciences, Beijing, China), Jianzhuang Liu (Shenzhen Institutes of
Advanced Technology, Shenzhen, China), and Dong Huang (Carnegie Mellon
University , Pittsburgh, US)

PhraseCut: Language-Based Image Segmentation in the Wild J0213..................................
Chenyun Wu (University of Massachusetts Amherst), Zhe Lin (Adobe
Research), Scott Cohen (Adobe Research), Trung Bui (Adobe Research),
and Subhransu Maji (University of Massachusetts Amherst)

Mask Encoding for Single Shot Instance Segmentation .J0223.................oooiiiiiiiee
Rufeng Zhang (Tongji University, China), Zhi Tian (University of
Adelaide, Australia), Chunhua Shen (University of Adelaide,
Australia), Mingyu You (Tongji University, China), and Youliang Yan
(Huawei Noah’s Ark Lab)

Action Genome: Actions As Compositions of Spatio-Temporal Scene Graphs .10233............
Jingwei Ji (Stanford University), Ranjay Krishna (Stanford
University), Li Fei-Fei (Stanford University), and Juan Carlos Niebles
(Stanford University)

Learning Unseen Concepts via Hierarchical Decomposition and Composition .10245...........
Muli Yang (School of Electronic Engineering, Xidian University, Xi'an,
China), Cheng Deng (School of Electronic Engineering, Xidian
University, Xi'an, China), Junchi Yan (Department of CSE, and MoE Key
Lab of Artificial Intelligence, Shanghai Jiao Tong University, China),
Xianglong Liu (State Key Lab of Software Development Environment,
Beihang University, Beijing, China), and Dacheng Tao (UBTECH Sydney Al
Centre, School of CS, Faculty of Engineering, The University of
Sydney, Australi)

Hi-CMD: Hierarchical Cross-Modality Disentanglement for Visible-Infrared Person
Re-1dentification 10254, ... ... o e

Seokeon Choi (Korea Advanced Institute of Science and Technology,

Daejeon, Korea), Sumin Lee (Korea Advanced Institute of Science and

Technology, Daejeon, Korea), Youngeun Kim (Korea Advanced Institute of

Science and Technology, Daejeon, Korea), Taekyung Kim (Korea Advanced

Institute of Science and Technology, Daejeon, Korea), and Changick Kim

(Korea Advanced Institute of Science and Technology, Daejeon, Korea)

In Defense of Grid Features for Visual Question Answering J0264.............ccccoiiveiiiiiiiii,
Huaizu Jiang (UMass Amherst; Facebook Al Research (FAIR)), Ishan Misra
(Facebook Al Research (FAIR)), Marcus Rohrbach (Facebook Al Research
(FAIR)), Erik Learned-Miller (UMass Amherst), and Xinlei Chen
(Facebook Al Research (FAIR))

cxlvii



Multi-Mutual Consistency Induced Transfer Subspace Learning for Human Motion Segmentation .
10274

Tao Zhou (Inception Institute of Artificial Intelligence, Abu Dhabi,

UAE.), Huazhu Fu (Inception Institute of Artificial Intelligence, Abu

Dhabi, UAE.), Chen Gong (The Key Laboratory of Intelligent Perception

and Systems for High-Dimensional Information of Ministry of Education,

Nanjing University of Science and Technology, China.), Jianbing Shen

(Inception Institute of Artificial Intelligence, Abu Dhabi, UAE.),

Ling Shao (Inception Institute of Artificial Intelligence, Abu Dhabi,

UAE.), and Fatih Porikli (Australion National University, Australia.)

Dense Regression Network for Video Grounding 10284..............ccccccociiiiii
Runhao Zeng (School of Software Engineering, South China University of
Technology, China; Peng Cheng Laboratory, Shenzhen, China), Hooming Xu
(School of Software Engineering, South China University of Technology,
China), Wenbing Huang (Beijing National Research Center for
Information Science and Technology (BNRist), Department of Computer
Science and Technology, Tsinghua University), Peihao Chen (School of
Software Engineering, South China University of Technology, China),
Mingkui Tan (School of Software Engineering, South China University of
Technology, China), and Chuang Gan (MIT-IBM Watson Al Lab)

Neural Architecture Search for Lightweight Non-Local Networks 10294..............................
Yingwei Li (Johns Hopkins University), Xiaojie Jin (ByteDance Al Lab),
Jieru Mei (Johns Hopkins University), Xiaochen Lian (ByteDance Al
Lab), Linjie Yang (ByteDance Al Lab), Cihang Xie (Johns Hopkins
University), Qihang Yu (Johns Hopkins University), Yuyin Zhou (Johns
Hopkins University), Song Bai (University of Oxford), and Alan L.
Yuille (Johns Hopkins University)

Learning Saliency Propagation for Semi-Supervised Instance Segmentation .10304.............
Yanzhao Zhou (University of Chinese Academy of Sciences; UC Berkeley),
Xin Wang (UC Berkeley), Jianbin jiao (University of Chinese Academy of
Sciences), Trevor Darrell (UC Berkeley), and Fisher Yu (UC Berkeley)

Speech2Action: Cross-Modal Supervision for Action Recognition .J0314..............................
Arsha Nagrani (VGG, Oxford; Google Research), Chen Sun (Google
Research), David Ross (Google Research), Rahul Sukthankar (Google
Research), Cordelia Schmid (Google Research), and Andrew Zisserman
(VGG, Oxford; DeepMind)

Normalized and Geometry-Aware Self-Attention Network for Image Captioning .10324.......
Longteng Guo (National Laboratory of Pattern Recognition, Institute of
Automation, Chinese Academy of Sciences; School of Artificial
Intelligence, University of Chinese Academy of Sciences), Jing Liu
(National Laboratory of Pattern Recognition, Institute of Automation,
Chinese Academy of Sciences), Xinxin Zhu (National Laboratory of
Pattern Recognition, Institute of Automation, Chinese Academy of
Sciences), Peng Yao (University of Science and Technology Beijing),
Shichen Lu (Wuhan University), and Hangqing Lu (National Laboratory of
Pattern Recognition, Institute of Automation, Chinese Academy of
Sciences)

cxlviii



Memory Enhanced Global-Local Aggregation for Video Object Detection .10334..................
Yihong Chen (Center of Data Science, Peking University; Zhejiang Lab),
Yue Cao (Microsoft Research Asia), Han Hu (Microsoft Research Asia),
and Liwei Wang (Center of Data Science, Peking University; Key
Laboratory of Machine Perception, MOE, School of EECS, Peking
University)

Solving Mixed-Modal Jigsaw Puzzle for Fine-Grained Sketch-Based Image Retrieval .10344...
Kaiyue Pang (SketchX, CVSSP, University of Surrey; Queen Mary
University of London), Yongxin Yang (SketchX, CVSSP, University of
Surrey), Timothy M. Hospedales (SketchX, CVSSP, University of Surrey;
The University of Edinburgh), Tao Xiang (SketchX, CVSSP, University of
Surrey), and Yi-Zhe Song (SketchX, CVSSP, University of Surrey)

LG-GAN: Label Guided Adversarial Network for Flexible Targeted Attack of Point Cloud Based
Deep NetWOrKS 10803 e e

Hang Zhou (University of Science and Technology of China), Dongdong

Chen (Microsoft Research), Jing Liao (City University of Hong Kong),

Kejiang Chen (University of Science and Technology of China), Xiaoyi

Dong (University of Science and Technology of China), Kunlin Liu

(University of Science and Technology of China), Weiming Zhang

(University of Science and Technology of China), Gang Hua (Wormpex Al

Research), and Nenghai Yu (University of Science and Technology of

China)

Memory Aggregation Networks for Efficient Interactive Video Object Segmentation .10363..
Jiaxu Miao (Baidu Research; ReLER, University of Technology Sydney),
Yunchao Wei (ReLER, University of Technology Sydney), and Yi Yang
(ReLER, University of Technology Sydney)

VQA With No Questions-Answers Training 10373, ...
Ben-Zion Vatashsky (Weizmann Institute of Science, Israel) and Shimon
Ullman (Weizmann Institute of Science, Israel)

Counting Out Time: Class Agnostic Video Repetition Counting in the Wild 10384.................
Debidatta Dwibedi (Google Research), Yusuf Aytar (DeepMind), Jonathan
Tompson (Google Research), Pierre Sermanet (Google Research), and
Andrew Zisserman (DeepMind)

SaccadeNet: A Fast and Accurate Object Detector 10394........ccoooiiiiiiiiiiiiie e
Shiyi Lan (University of Maryland, College Park), Zhou Ren (Wormpex Al
Research), Yi Wu (Wormpex Al Research), Larry S. Davis (University of
Maryland, College Park), and Gang Hua (Wormpex Al Research)

Multi-Granularity Reference-Aided Attentive Feature Aggregation for Video-Based Person
Re-ldentification JO404. ... ..o
Zhizheng Zhang (University of Science and Technology of China),
Cuiling Lan (Microsoft Research Asia), Wenjun Zeng (Microsoft Research
Asia), and Zhibo Chen (University of Science and Technology of China)

Video Object Grounding Using Semantic Roles in Language Description 10414...................
Arka Sadhu (University of Southern California), Kan Chen (Facebook
Inc.), and Ram Nevatia (University of Southern California)

cxlix



Designing Network Design Spaces 10425 ... . e
llija Radosavovic (Facebook Al Research (FAIR)), Raj Prateek Kosaraju
(Facebook Al Research (FAIR)), Ross Girshick (Facebook Al Research
(FAIR)), Kaiming He (Facebook Al Research (FAIR)), and Piotr Dolldr
(Facebook Al Research (FAIR))

12-in-1: Multi-Task Vision and Language Representation Learning 10434............................
Jiasen Lu (Georgia Institute of Technology), Vedanuj Goswami (Facebook
Al Research), Marcus Rohrbach (Facebook Al Research), Devi Parikh
(Facebook Al Research; Georgia Institute of Technology), and Stefan
Lee (Oregon State University)

MLCVNet: Multi-Level Context VoteNet for 3D Object Detection 10444..................vennn.
Qian Xie (Nanjing University of Aeronautics and Astronautics), Yu-Kun
Lai (Cardiff University), Jing Wu (Cardiff University), Zhoutao Wang
(Nanjing University of Aeronautics and Astronautics), Yiming Zhang
(Nanjing University of Aeronautics and Astronautics), Kai Xu (National
University of Defense Technology), and Jun Wang (Nanjing University of
Aeronautics and Astronautics)

Listen to Look: Action Recognition by Previewing Audio 10454..............cccccviiiieiiin.
Ruohan Gao (The University of Texas at Austin), Tae-Hyun Oh (Facebook
Al Research), Kristen Grauman (The University of Texas at Austin;
Facebook Al Research), and Lorenzo Torresani (Facebook Al Research)

Attention Convolutional Binary Neural Tree for Fine-Grained Visual Categorization .10465...
Ruyi Ji (State Key Laboratory of Computer Science, ISCAS, Beijing,
China; University of Chinese Academy of Sciences, Beijing, China),
Longyin Wen (JD Finance America Corporation, USA), Libo Zhang (State
Key Laboratory of Computer Science, ISCAS, Beijing, China), Dawei Du
(University at Albany, State University of New York, USA), Yanjun Wu
(State Key Laboratory of Computer Science, ISCAS, Beijing, China),
Chen Zhao (State Key Laboratory of Computer Science, ISCAS, Beijing,
China), Xianglong Liu (Beihang University, Beijing, China), and Feiyue
Huang (Tencent Youtu Lab, Beijing, China)

Music Gesture for Visual Sound Separation JO475...........cccccciii
Chuang Gan (MIT; MIT-IBM Watson Al Lab), Deng Huang (MIT-IBM Watson Al
Lab), Hang Zhao (MIT), Joshua B. Tenenbaum (MIT), and Antonio Torralba
(MIT)

Referring Image Segmentation via Cross-Modal Progressive Comprehension .10485...........
Shaofei Huang (Institute of Information Engineering, Chinese Academy
of Sciences; School of Cyber Security, University of Chinese Academy
of Sciences), Tianrui Hui (Institute of Information Engineering,

Chinese Academy of Sciences; School of Cyber Security, University of
Chinese Academy of Sciences), Si Liu (School of Computer Science and
Engineering, Beihang University), Guanbin Li (Sun Yat-sen University),
Yunchao Wei (University of Technology Sydney), Jizhong Han (Institute
of Information Engineering, Chinese Academy of Sciences; School of
Cyber Security, University of Chinese Academy of Sciences), Luoqi Liu
(360 Al Institute), and Bo Li (School of Computer Science and
Engineering, Beihang University)

cl



Cloth in the Wind: A Case Study of Physical Measurement Through Simulation .10495
Tom F. H. Runia (QUVA Deep Vision Lab, University of Amsterdam,),
Kirill Gavrilyuk (QUVA Deep Vision Lab, University of Amsterdam), Cees
G. M. Snoek (QUVA Deep Vision Lab, University of Amsterdam), and
Arnold W. M. Smeulders (QUVA Deep Vision Lab, University of Amsterdam)

The Garden of Forking Paths: Towards Multi-Future Trajectory Prediction .1.0505
Junwei Liang (Carnegie Mellon University), Lu Jiang (Google Research),
Kevin Murphy (Google Research), Ting Yu (Google Cloud Al), and
Alexander Hauptmann (Carnegie Mellon University)

CentripetalNet: Pursuing High-Quality Keypoint Pairs for Object Detection 10516
Zhiwei Dong (Institute of Artificial Intelligence and Robotics\, Xi‘an
Jiaotong University; SenseTime Research), Guoxuan Li (University of
Chinese Academy of Sciences), Yue Liao (Beihang University), Fei Wang
(SenseTime Research), Pengju Ren (Institute of Artificial Intelligence
and Robotics\, Xi'an Jiaotong University), and Chen Qian (SenseTime
Research)

PV-RCNN: Point-Voxel Feature Set Abstraction for 3D Object Detection .10526
Shaoshuai Shi (Multimedia Laboratory, The Chinese University of Hong
Kong), Chaoxu Guo (SenseTime Research; NLPR, CASIA), Li Jiang (CSE,
CUHK), Zhe Wang (SenseTime Research), Jianping Shi (SenseTime
Research), Xiaogang Wang (Multimedia Laboratory, The Chinese
University of Hong Kong), and Hongsheng Li (Multimedia Laboratory, The
Chinese University of Hong Kong)

Graph Embedded Pose Clustering for Anomaly Detection .10536
Amir Markovitz (Tel-Aviv University, Tel-Aviv, Israel), Gilad Sharir
(Alibaba Group), ltamar Friedman (Alibaba Group), Lihi Zelnik-Manor
(Alibaba Group), and Shai Avidan (Tel-Aviv University, Tel-Aviv,

Israel)

Disp R-CNN: Stereo 3D Object Detection via Shape Prior Guided Instance Disparity
EStimMation J00d 0. e
Jiaming Sun (Zhejiang University; SenseTime), Linghao Chen (Zhejiang
University), Yiming Xie (Zhejiang University), Siyu Zhang (Southern
University of Science and Technology), Qinhong Jiang (SenseTime),
Xiaowei Zhou (Zhejiang University), and Hujun Bao (Zhejiang
University)

Deepstrip: High-Resolution Boundary Refinement .JO555...............cooeee .
Peng Zhou (University of Maryland, College Park), Brian Price (Adobe
Research, San Jose), Scott Cohen (Adobe Research, San Jose), Gregg
Wilensky (Adobe Research, San jose), and Larry S. Davis (University of
Maryland, College Park)

cli



Smoothing Adversarial Domain Attack and P-Memory Reconsolidation for Cross-Domain Person
Re-1dentification 105605, ... ... it

Guangcong Wang (School of Data and Computer Science, Sun Yat-sen

University, China), Jian-Huang Lai (School of Data and Computer

Science, Sun Yat-sen University, China; Guangdong Key Laboratory of

Information Security Technology; Key Laboratory of Machine

Intelligence and Advanced Computing, Ministry of Education), Wengi

Liang (School of Data and Computer Science, Sun Yat-sen University,

China), and Guangrun Wang (School of Data and Computer Science, Sun

Yat-sen University, China)

Meshed-Memory Transformer for Image Captioning 10575, ......ccoooeiiiiiiiiieee e
Marcella Cornia (University of Modena and Reggio Emilia), Matteo
Stefanini (University of Modena and Reggio Emilia), Lorenzo Baraldi
(University of Modena and Reggio Emilia), and Rita Cucchiara
(University of Modena and Reggio Emilia)

Learning From Noisy Anchors for One-Stage Object Detection .10585
Hengduo Li (University of Maryland), Zuxuan Wu (University of
Maryland), Chen Zhu (University of Maryland), Caiming Xiong
(Salesforce Research), Richard Socher (Salesforce Research), and Larry
S. Davis (University of Maryland)

Instance-Aware, Context-Focused, and Memory-Efficient Weakly Supervised Object Detection
10595

Zhongzheng Ren (University of lllinois at Urbana-Champaign; NVIDIA),

Zhiding Yu (NVIDIA), Xiaodong Yang (NVIDIA), Ming-Yu Liu (NVIDIA),

Yong Jae Lee (University of California, Davis), Alexander G. Schwing

(University of lllinois at Urbana-Champaign), and Jan Kautz (NVIDIA)

Density-Based Clustering for 3D Object Detection in Point Clouds .1.0605
Syeda Mariam Ahmed (National University of Singapore) and Chee Meng
Chew (National University of Singapore)

Few-Shot Video Classification via Temporal Alignment J0615. ...
Kaidi Cao (Stanford University), Jingwei Ji (Stanford University),
Zhangjie Cao (Stanford University), Chien-Yi Chang (Stanford
University), and Juan Carlos Niebles (Stanford University)

Densely Connected Search Space for More Flexible Neural Architecture Search 10625
Jiemin Fang (School of EIC, Huazhong University of Science and
Technology), Yuzhu Sun (School of EIC, Huazhong University of Science
and Technology), Qian Zhang (Horizon Robotics), Yuan Li (Horizon
Robotics), Wenyu Liu (School of EIC, Huazhong University of Science
and Technology), and Xinggang Wang (School of EIC, Huazhong University
of Science and Technology)

Fine-Grained Video-Text Retrieval With Hierarchical Graph Reasoning .10635
Shizhe Chen (School of Information, Renmin University of China), Yida
Zhao (School of Information, Renmin University of China), Qin Jin
(School of Information, Renmin University of China), and Qi Wu
(Australian Centre for Robotic Vision, University of Adelaide)

clii



Warp to the Future: Joint Forecasting of Features and Feature Motion .10645
Josip Sari¢ (Faculty of Electrical Engineering and Computing,
University of Zagreb, Croatia), Marin Orsic¢ (Faculty of Electrical
Engineering and Computing, University of Zagreb, Croatia), Tonci
Antunovic (Rimac Automobili, Sveta Nedelja, Croatia), Sacha VraZi¢
(Rimac Automobili, Sveta Nedelja, Croatia), and Sinisa Segvi¢ (Faculty
of Electrical Engineering and Computing, University of Zagreb,
Croatia)

Network Adjustment: Channel Search Guided by FLOPs Utilization Ratio .10655
Zhengsu Chen (Beihang University), Jianwei Niu (Beihang University),
Lingxi Xie (Johns Hopkins University), Xuefeng Liu (Beihang
University), Longhui Wei (Peking University), and Qi Tian (Xidian
University)

Where Does It Exist: Spatio-Temporal Video Grounding for Multi-Form Sentences .10665....
Zhu Zhang (College of Computer Science, Zhejiang University), Zhou
Zhao (College of Computer Science, Zhejiang University), Yang Zhao
(College of Computer Science, Zhejiang University), Qi Wang (Alibaba
Group), Huasheng Liu (Alibaba Group), and Lianli Gao (University of
Electronic Science and Technology of China)

Cross-Modal Cross-Domain Moment Alignment Network for Person Search .10675.............
Ya Jing (Center for Research on Intelligent Perception and Computing
(CRIPAC), National Laboratory of Pattern Recognition (NLPR);

University of Chinese Academy of Sciences (UCAS)), Wei Wang (Center
for Research on Intelligent Perception and Computing (CRIPAC),
National Laboratory of Pattern Recognition (NLPR); University of
Chinese Academy of Sciences (UCAS)), Liang Wang (Center for Research
on Intelligent Perception and Computing (CRIPAC), National Laboratory
of Pattern Recognition (NLPR); Center for Excellence in Brain Science
and Intelligence Technology (CEBSIT), Institute of Automation, Chinese
Academy of Sciences (CASIA); University of Chinese Academy of Sciences
(UCAS)), and Tieniu Tan (Center for Research on Intelligent Perception
and Computing (CRIPAC), National Laboratory of Pattern Recognition
(NLPR); Center for Excellence in Brain Science and Intelligence
Technology (CEBSIT), Institute of Automation, Chinese Academy of
Sciences (CASIA); University of Chinese Academy of Sciences (UCAS))

Self-Training With Noisy Student Improves ImageNet Classification .10684..........................
Qizhe Xie (Google Research, Brain Team), Minh-Thang Luong (Google
Research, Brain Team), Eduard Hovy (Carnegie Mellon University), and
Quoc V. Le (Google Research, Brain Team)

Learning Longterm Representations for Person Re-ldentification Using Radio Signals .10696
Lijie Fan (MIT CSAIL), Tianhong Li (MIT CSAIL), Rongyao Fang (MIT
CSAIL), Rumen Hristov (MIT CSAIL), Yuan Yuan (MIT CSAIL), and Dina
Katabi (MIT CSAIL)

LatentFusion: End-to-End Differentiable Reconstruction and Rendering for Unseen Object
Pose EStiMation 10707 ... ... s
Keunhong Park (University of Washington; NVIDIA), Arsalan Mousavian
(NVIDIA), Yu Xiang (NVIDIA), and Dieter Fox (University of Washington;
NVIDIA)

cliii



Learning Instance Occlusion for Panoptic Segmentation J07Z17............ccccooooiiiiiiiiinii .
Justin Lazarow (University of California San Diego), Kwonjoon Lee
(University of California San Diego), Kunyu Shi (University of
California San Diego), and Zhuowen Tu (University of California San
Diego)

Vision-Dialog Navigation by Exploring Cross-Modal Memory 10727..........ccccccoeeiiiiiinnnn.
Yi Zhu (University of Chinese Academy of Sciences), Fengda Zhu (Monash
University), Zhaohuan Zhan (Sun Yat-sen University), Binggian Lin (Sun
Yat-sen University), Jianbin Jiao (University of Chinese Academy of
Sciences), Xiaojun Chang (Monash University), and Xiaodan Liang (Sun
Yat-sen University)

ALFRED: A Benchmark for Interpreting Grounded Instructions for Everyday Tasks .10737....
Mohit Shridhar (Paul G. Allen School of Computer Sci. & Eng., Univ. of
Washington), Jesse Thomason (Paul G. Allen School of Computer Sci. &
Eng., Univ. of Washington), Daniel Gordon (Paul G. Allen School of
Computer Sci. & Eng., Univ. of Washington), Yonatan Bisk (Paul G.
Allen School of Computer Sci. & Eng., Univ. of Washington, Language
Technologies Institute @ Carnegie Mellon University; Allen Institute
for Al), Winson Han (Allen Institute for Al), Roozbeh Mottaghi (Paul
G. Allen School of Computer Sci. & Eng., Univ. of Washington, Allen
Institute for Al), Luke Zettlemoyer (Paul G. Allen School of Computer
Sci. & Eng., Univ. of Washington), and Dieter Fox (Paul G. Allen
School of Computer Sci. & Eng., Univ. of Washington; NVIDIA)

NMS by Representative Region: Towards Crowded Pedestrian Detection by Proposal Pairing ........
10747

Xin Huang (Waseda University), Zheng Ge (Waseda University), Zequn Jie

(Tencent Al Lab), and Osamu Yoshie (Waseda University)

Visual Commonsense R-CNN 10757 ...
Tan Wang (University of Electronic Science and Technology of China;
Nanyang Technological University), Jiangiang Huang (Damo Academy,
Alibaba Group; Nanyang Technological University), Hanwang Zhang
(Nanyang Technological University), and Qianru Sun (Singapore
Management University)

What Deep CNNs Benefit From Global Covariance Pooling: An Optimization Perspective .10768
Qilong Wang (Tianjin Key Lab of Machine Learning, College of
Intelligence and Computing, Tianjin University, China), Li Zhang
(Tianjin Key Lab of Machine Learning, College of Intelligence and
Computing, Tianjin University, China), Banggu Wu (Tianjin Key Lab of
Machine Learning, College of Intelligence and Computing, Tianjin
University, China), Dongwei Ren (Tianjin Key Lab of Machine Learning,
College of Intelligence and Computing, Tianjin University, China),
Peihua Li (Dalian University of Technology, China), Wangmeng Zuo
(Harbin Institute of Technology, China), and Qinghua Hu (Tianjin Key
Lab of Machine Learning, College of Intelligence and Computing,
Tianjin University, China)

EfficientDet: Scalable and Efficient Object Detection JO0Z78...........oooommiiiiiiiiiiiiieeeeee
Mingxing Tan (Google Research, Brain Team), Ruoming Pang (Google
Research, Brain Team), and Quoc V. Le (Google Research, Brain Team)

cliv



Fast Template Matching and Update for Video Object Tracking and Segmentation .10788....
Mingjie Sun (XJTLU; University of Liverpool), Jimin Xiao (XJTLU), Eng
Gee Lim (XJTLU), Bingfeng Zhang (XJTLU; University of Liverpool), and
Yao Zhao (Beijing Jiaotong University)

Counterfactual Samples Synthesizing for Robust Visual Question Answering .10797............
Long Chen (DCD Lab, College of Computer Science, Zhejiang University),
Xin Yan (DCD Lab, College of Computer Science, Zhejiang University),
Jun Xiao (DCD Lab, College of Computer Science, Zhejiang University),
Hanwang Zhang (MReal Lab, Nanyang Technological University), Shiliang
Pu (Hikvision Research Institute), and Yueting Zhuang (DCD Lab,
College of Computer Science, Zhejiang University)

Local-Global Video-Text Interactions for Temporal Grounding J0807............covvveeiiiiiii.
Jonghwan Mun (Computer Vision Lab., POSTECH, Korea;, Computer Vision
Lab., ASRI, Seoul National University, Korea), Minsu Cho (Computer
Vision Lab., POSTECH, Korea), and Bohyung Han (Computer Vision Lab.,
ASRI, Seoul National University, Korea)

Set-Constrained Viterbi for Set-Supervised Action Segmentation .JO817..............................
Jun Li (Oregon State University) and Sinisa Todorovic (Oregon State
University)

Probabilistic Video Prediction From Noisy Data With a Posterior Confidence .10827.............
Yunbo Wang (Tsinghua University), Jiajun Wu (Stanford University),
Mingsheng Long (Tsinghua University), and Joshua B. Tenenbaum
(Massachusetts Institute of Technology)

Beyond Short-Term Snippet: Video Relation Detection With Spatio-Temporal Global Context ........
10837

Chenchen Liu (Peking University), Yang Jin (Beihang University), Kehan

Xu (Peking University), Guogiang Gong (Peking University), and Yadong

Mu (Peking University)

Visual Grounding in Video for Unsupervised Word Translation 10847 .................ccccovveee...
Gunnar A. Sigurdsson (Carnegie Mellon University), Jean-Baptiste
Alayrac (DeepMind), Aida Nematzadeh (DeepMind), Lucas Smaira
(DeepMind), Mateusz Malinowski (DeepMind), JoGo Carreira (DeepMind),
Phil Blunsom (DeepMind; Department of Engineering Science, University
of Oxford), and Andrew Zisserman (DeepMind; Department of Engineering
Science, University of Oxford)

Two Causal Principles for Improving Visual Dialog J0857............iiiiiiiiiiiiieee
Jiaxin Qi (Nanyang Technological University), Yulei Niu (Renmin
University of China), Jianqiang Huang (Nanyang Technological
University; Damo Academy, Alibaba Group), and Hanwang Zhang (Nanyang
Technological University)

Spatio-Temporal Graph for Video Captioning With Knowledge Distillation .10867................
Boxiao Pan (Stanford University), Haoye Cai (Stanford University),
De-An Huang (Stanford University), Kuan-Hui Lee (Toyota Research
Institute), Adrien Gaidon (Toyota Research Institute), Ehsan Adeli
(Stanford University), and Juan Carlos Niebles (Stanford University)

clv



A Real-Time Cross-Modality Correlation Filtering Method for Referring Expression
ComprenenSioN JOBZ 7. ....ccoo e

Yue Liao (School of Computer Science and Engineering, Beihang

University; SenseTime Research), Si Liu (School of Computer Science

and Engineering, Beihang University), Guanbin Li (Sun Yat-sen

University), Fei Wang (SenseTime Research), Yanjie Chen (SenseTime

Research), Chen Qian (SenseTime Research), and Bo Li (School of

Computer Science and Engineering, Beihang University)

Better Captioning With Sequence-Level Exploration 0887 ...
Jia Chen (Carnegie Mellon University, Language Technology Institute)
and Qin Jin (Renmin University of China, School of Information)

Violin: A Large-Scale Dataset for Video-and-Language Inference 10897..........ccccevveiiiiiiiiiii.
Jingzhou Liu (Carnegie Mellon University), Wenhu Chen (University of
California, Santa Barbara), Yu Cheng (Microsoft Dynamics 365 Al
Research), Zhe Gan (Microsoft Dynamics 365 Al Research), Licheng Yu
(Microsoft Dynamics 365 Al Research), Yiming Yang (Carnegie Mellon
University), and Jingjing Liu (Microsoft Dynamics 365 Al Research)

RiFeGAN: Rich Feature Generation for Text-to-Image Synthesis From Prior Knowledge .10908
Jun Cheng (CAS Key Laboratory of Human-Machine Intelligence-Synergy
Systems, Shenzhen Institutes of Advanced Technology, CAS, China; The
Chinese University of Hong Kong, Hong Kong, China), Fuxiang Wu (CAS
Key Laboratory of Human-Machine Intelligence-Synergy Systems, Shenzhen
Institutes of Advanced Technology, CAS, China; The Chinese University
of Hong Kong, Hong Kong, China), Yanling Tian (Graduate School of
Information, Production and Systems, Waseda University, Japan), Lei
Wang (CAS Key Laboratory of Human-Machine Intelligence-Synergy
Systems, Shenzhen Institutes of Advanced Technology, CAS, China; The
Chinese University of Hong Kong, Hong Kong, China), and Dapeng Tao
(School of Information Science and Engineering, Yunnan University,

China)

Graph Structured Network for Image-Text Matching J0918............ccoooiiiiiiiiiiie
Chunxiao Liu (Institute of Information Engineering, Chinese Academy of
Sciences, Beijing, China; School of Cyber Security, University of
Chinese Academy of Sciences, Beijing, China), Zhendong Mao (University
of Science and Technology of China, Hefei, China), Tianzhu Zhang
(University of Science and Technology of China, Hefei, China), Hongtao
Xie (University of Science and Technology of China, Hefei, China), Bin
Wang (Xiaomi Al Lab, Beijing, China), and Yongdong Zhang (University
of Science and Technology of China, Hefei, China)

Straight to the Point: Fast-Forwarding Videos via Reinforcement Learning Using Textual
Data 1028

Washington Ramos (Universidade Federal de Minas Gerais (UFMG),

Brazil), Michel Silva (Universidade Federal de Minas Gerais (UFMG),

Brazil), Edson Araujo (Universidade Federal de Minas Gerais (UFMG),

Brazil), Leandro Soriano Marcolino (Lancaster University, UK), and

Erickson Nascimento (Universidade Federal de Minas Gerais (UFMG),

Brazil)

clvi



Multi-Modality Cross Attention Network for Image and Sentence Matching .10938..............
Xi Wei (University of Science and Technology of China), Tianzhu Zhang
(University of Science and Technology of China), Yan Li (Kuaishou
Technology), Yongdong Zhang (University of Science and Technology of
China), and Feng Wu (University of Science and Technology of China)

Generalized ODIN: Detecting Out-of-Distribution Image Without Learning From
Out-of-Distribution Data JOQ48....... ..o
Yen-Chang Hsu (Georgia Institute of Technology), Yilin Shen (Samsung
Research America), Hongxia Jin (Samsung Research America), and Zsolt
Kira (Georgia Institute of Technology)

Learning Augmentation Network via Influence Functions .J0958...................ccoooiii,
Donghoon Lee (Korea Advanced Institute of Science and Technology
(KAIST)), Hyunsin Park (Korea Advanced Institute of Science and
Technology (KAIST)), Trung Pham (Korea Advanced Institute of Science
and Technology (KAIST)), and Chang D. Yoo (Korea Advanced Institute of
Science and Technology (KAIST))

X-Linear Attention Networks for Image Captioning .J0968.............ccooiiiiiiiiiiiiie
Yingwei Pan (JD Al Research, Beijing, China), Ting Yao (/D Al
Research, Beijing, China), Yehao Li (/D Al Research, Beijing, China),
and Tao Mei (/D Al Research, Beijing, China)

Oral 3-2A: Recognition (Detection, Categorization) (2)

Unsupervised Person Re-Identification via Multi-Label Classification .10978.........................
Dongkai Wang (Peking University) and Shiliang Zhang (Peking
University)

Overcoming Classifier Imbalance for Long-Tail Object Detection With Balanced Group Softmax.....
10988
Yu Li (Key Laboratory of Intelligent Information Processing, Institute
of Computing Technology, Chinese Academy of Sciences, Beijing, China;
University of Chinese Academy of Sciences, Beijing, China; Department
of Electrical and Computer Engineering, National University of
Singapore, Singapore), Tao Wang (Department of Electrical and Computer
Engineering, National University of Singapore, Singapore; Institute of
Data Science, National University of Singapore, Singapore), Bingyi
Kang (Department of Electrical and Computer Engineering, National
University of Singapore, Singapore), Sheng Tang (Key Laboratory of
Intelligent Information Processing, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing, China; University of Chinese
Academy of Sciences, Beijing, China), Chunfeng Wang (University of
Chinese Academy of Sciences, Beijing, China), Jintao Li (Key
Laboratory of Intelligent Information Processing, Institute of
Computing Technology, Chinese Academy of Sciences, Beijing, China;
University of Chinese Academy of Sciences, Beijing, China), and Jiashi
Feng (Department of Electrical and Computer Engineering, National
University of Singapore, Singapore)

clvii



What You See is What You Get: Exploiting Visibility for 3D Object Detection .10998..............
Peiyun Hu (Robotics Institute, Carnegie Mellon University), Jason
Ziglar (Argo Al), David Held (Robotics Institute, Carnegie Mellon
University), and Deva Ramanan (Robotics Institute, Carnegie Mellon
University; Argo Al)

Deep Structure-Revealed Network for Texture Recognition .1.1007...........uvuumiiiiiiiiiiiiiinnnnns
Wei Zhai (University of Science and Technology of China), Yang Cao
(University of Science and Technology of China), Zheng-jun Zha
(University of Science and Technology of China), HaiYong Xie
(University of Science and Technology of China), and Feng Wu
(University of Science and Technology of China)

Online Knowledge Distillation via Collaborative Learning J1017............cccooiiiiiii
Qiushan Guo (Beijing University of Posts and Telecommunications),
Xinjiang Wang (SenseTime Group Limited), Yichao Wu (SenseTime Group
Limited), Zhipeng Yu (SenseTime Group Limited), Ding Liang (SenseTime
Group Limited), Xiaolin Hu (Tsinghua University), and Ping Luo (The
University of Hong Kong)

Dynamic Convolution: Attention Over Convolution Kernels .11027..................ccc .
Yinpeng Chen (Microsoft), Xivang Dai (Microsoft), Mengchen Liu
(Microsoft), Dongdong Chen (Microsoft), Lu Yuan (Microsoft), and
Zicheng Liu (Microsoft)

3DSSD: Point-Based 3D Single Stage Object Detector 11037........oooviiiiiiiiiiiiiieeeee,
Zetong Yang (The Chinese University of Hong Kong), Yanan Sun (Hong
Kong University of Science and Technology), Shu Liu (SmartMore), and
Jiaya Jia (The Chinese University of Hong Kong; SmartMore)

Deep Degradation Prior for Low-Quality Image Classification 11046......................c..co .
Yang Wang (University of Science and Technology of China, Hefei,
China), Yang Cao (University of Science and Technology of China,
Hefei, China), Zheng-Jun Zha (University of Science and Technology of
China, Hefei, China), Jing Zhang (UBTECH Sydney Artificial
Intelligence Centre, The University of Sydney, Sydney, Australia), and
Zhiwei Xiong (University of Science and Technology of China, Hefei,
China)

VIiBE: Dressing for Diverse Body SRapes 11050, ... ...uuiuuiiiiiiiiiiiiiiiiiiees
Wei-Lin Hsiao (The University of Texas at Austin; Facebook Al
Research) and Kristen Grauman (The University of Texas at Austin;
Facebook Al Research)

Don't Judge an Object by Its Context: Learning to Overcome Contextual Bias .1.1067............
Krishna Kumar Singh (University of California, Davis), Dhruv Mahajan
(Facebook Al), Kristen Grauman (Facebook Al; University of Texas at
Austin), Yong Jae Lee (University of California, Davis), Matt Feiszli
(Facebook Al), and Deepti Ghadiyaram (Facebook Al)

SESS: Self-Ensembling Semi-Supervised 3D Object Detection .J1076.............ccccoiiieeeeii,
Na Zhao (Deaprtment of Computer Science, National University of
Singapore), Tat-Seng Chua (Deaprtment of Computer Science, National
University of Singapore), and Gim Hee Lee (Deaprtment of Computer
Science, National University of Singapore)

clviii



Combining Detection and Tracking for Human Pose Estimation in Videos .1.1085.................
Manchen Wang (AWS Rekognition), Joseph Tighe (AWS Rekognition), and
Davide Modolo (AWS Rekognition)

Oral 3-2B: Vision for Robotics and Autonomous Vehicles

SAPIEN: A SimulAted Part-Based Interactive ENvironment 11094 ...t
Fanbo Xiang (UC San Diego), Yuzhe Qin (UC San Diego), Kaichun Mo
(Stanford University), Yikuan Xia (UC San Diego), Hao Zhu (UC San
Diego), Fangchen Liu (UC San Diego), Minghua Liu (UC San Diego),
Hanxiao Jiang (Simon Fraser University), Yifu Yuan (UC Los Angeles),
He Wang (Stanford University), Li Yi (Google Research), Angel X. Chang
(Simon Fraser University), Leonidas J. Guibas (Stanford University),
and Hao Su (UC San Diego)

RandLA-Net: Efficient Semantic Segmentation of Large-Scale Point Clouds .11105...............
Qingyong Hu (University of Oxford), Bo Yang (University of Oxford),
Linhai Xie (University of Oxford), Stefano Rosa (University of
Oxford), Yulan Guo (Sun Yat-sen University; National University of
Defense Technology), Zhihua Wang (University of Oxford), Niki Trigoni
(University of Oxford), and Andrew Markham (University of Oxford)

SurfelGAN: Synthesizing Realistic Sensor Data for Autonomous Driving 11115....................
Zhenpei Yang (UT Austin), Yuning Chai (Waymo), Dragomir Anguelov
(Waymo), Yin Zhou (Waymo), Pei Sun (Waymo), Dumitru Erhan (Google
Brain), Sean Rafferty (Waymo), and Henrik Kretzschmar (Waymo)

A Programmatic and Semantic Approach to Explaining and Debugging Neural Network Based
Object Detectors J 1020 e
Edward Kim (University of California, Berkeley), Divya Gopinath (NASA
Ames Research Center), Corina Pdsdreanu (NASA Ames Research Center),
and Sanjit A. Seshia (University of California, Berkeley)

Predicting Semantic Map Representations From Images Using Pyramid Occupancy Networks
11135

Thomas Roddick (University of Cambridge) and Roberto Cipolla

(University of Cambridge)

Efficient Derivative Computation for Cumulative B-Splines on Lie Groups 11145.................
Christiane Sommer (Technical University of Munich), Vladyslav Usenko
(Technical University of Munich), David Schubert (Technical University
of Munich), Nikolaus Demmel (Technical University of Munich), and
Daniel Cremers (Technical University of Munich)

RL-CycleGAN: Reinforcement Learning Aware Simulation-to-Real 11154.............................
Kanishka Rao (Google Brain, USA), Chris Harris (Google Brain, USA),
Alex Irpan (Google Brain, USA), Sergey Levine (Google Brain, USA;
University of California Berkeley, USA), Julian Ibarz (Google Brain,
USA), and Mohi Khansari (The Moonshot Factory, USA)

clix



LiDARsim: Realistic LiDAR Simulation by Leveraging the Real World J1164.........................
Sivabalan Manivasagam (Uber Advanced Technologies Group; University of
Toronto), Shenlong Wang (Uber Advanced Technologies Group; University
of Toronto), Kelvin Wong (Uber Advanced Technologies Group; University
of Toronto), Wenyuan Zeng (Uber Advanced Technologies Group;

University of Toronto), Mikita Sazanovich (Uber Advanced Technologies
Group), Shuhan Tan (Uber Advanced Technologies Group), Bin Yang (Uber
Advanced Technologies Group; University of Toronto), Wei-Chiu Ma (Uber
Advanced Technologies Group; Massachusetts Institute of Techonology),
and Raquel Urtasun (Uber Advanced Technologies Group, University of
Toronto)

Just Go With the Flow: Self-Supervised Scene Flow Estimation J1174..............ccccooiveeeee L.
Himangi Mittal (Carnegie Mellon University), Brian Okorn (Carnegie
Mellon University), and David Held (Carnegie Mellon University)

TITAN: Future Forecast Using Action Priors J.1183. ...
Srikanth Malla (Honda Research Institute, USA), Behzad Dariush (Honda
Research Institute, USA), and Chiho Choi (Honda Research Institute,
USA)

Oral 3-2C: Machine Learning Architectures and Formulations

Robust Learning Through Cross-Task Consistency 11194 ... ......ovvvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiins
Amir R. Zamir (Swiss Federal Institute of Technology (EPFL)),
Alexander Sax (UC Berkeley), Nikhil Cheerla (Stanford University),
Rohan Suri (Stanford University), Zhangjie Cao (Stanford University),
Jitendra Malik (UC Berkeley), and Leonidas J. Guibas (Stanford
University)

Dynamic Refinement Network for Oriented and Densely Packed Object Detection .1.1204....
Xingjia Pan (NLPR, Institute of Automation, CAS; School of Artificial
Intelligence, UCAS), Yugiang Ren (Youtu Lab, Tencent), Kekai Sheng
(Youtu Lab, Tencent), Weiming Dong (NLPR, Institute of Automation,
CAS; School of Artificial Intelligence, UCAS; CASIA-LLVision joint
Lab), Haolei Yuan (Youtu Lab, Tencent), Xiaowei Guo (Youtu Lab,
Tencent), Chongyang Ma (Y-Tech, Kuaishou Technology), and Changsheng
Xu (NLPR, Institute of Automation, CAS; School of Artificial
Intelligence, UCAS,; CASIA-LLVision Joint Lab)

AOWS: Adaptive and Optimal Network Width Search With Latency Constraints .11214.........
Maxim Berman (Center for Processing Speech and Images, Department of
Electrical Engineering, KU Leuven), Leonid Pishchulin (Amazon Go),
Ning Xu (Amazon Go), Matthew B. Blaschko (Center for Processing Speech
and Images, Department of Electrical Engineering, KU Leuven), and
Gérard Medioni (Amazon Go)

High-Dimensional Convolutional Networks for Geometric Pattern Recognition .11224.........
Christopher Choy (Stanford University), Junha Lee (POSTECH), René
Ranftl (Intel Labs), Jaesik Park (POSTECH), and Vladlen Koltun (Intel
Labs)

Filter Response Normalization Layer: Eliminating Batch Dependence in the Training of Deep
Neural NetWOrks 11234 ..o

Saurabh Singh (Google Research) and Shankar Krishnan (Google Research)

clx



Deep Iterative Surface Normal Estimation 11244 ...t
Jan Eric Lenssen (NNAISENSE; TU Dortmund University), Christian
Osendorfer (NNAISENSE), and Jonathan Masci (NNAISENSE)

Dataless Model Selection With the Deep Frame Potential 11254...............iiiiiiii
Calvin Murdock (Carnegie Mellon University) and Simon Lucey (Carnegie
Mellon University; Argo Al)

UNAS: Differentiable Architecture Search Meets Reinforcement Learning .11263.................
Arash Vahdat (NVIDIA), Arun Mallya (NVIDIA), Ming-Yu Liu (NVIDIA), and
Jan Kautz (NVIDIA)

Local Context Normalization: Revisiting Local Normalization J1273.....................cccccnnnn.
Anthony Ortiz (The University of Texas at El Paso; Microsoft Al for
Good Research Lab), Caleb Robinson (Georgia Institute of Technology;
Microsoft Al for Good Research Lab), Dan Morris (Microsoft Research),
Olac Fuentes (The University of Texas at El Paso), Christopher
Kiekintveld (The University of Texas at El Paso), Md Mahmudulla Hassan
(The University of Texas at El Paso), and Nebojsa Jojic (Microsoft
Research)

Poster 3-2P

ACNe: Attentive Context Normalization for Robust Permutation-Equivariant Learning .1.1283
Weiwei Sun (University of Victoria), Wei Jiang (University of
Victoria), Eduard Trulls (Google Research, Zurich), Andrea
Tagliasacchi (Google Research, Toronto), and Kwang Moo Yi (University
of Victoria)
Learning Situational Driving 11293 .. .
Eshed Ohn-Bar (Max Planck Institute for Intelligent Systems, Tiibingen;
Boston University), Aditya Prakash (Max Planck Institute for
Intelligent Systems, Tiibingen), Aseem Behl (Max Planck Institute for
Intelligent Systems, Ttibingen; University of Tiibingen), Kashyap Chitta
(Max Planck Institute for Intelligent Systems, Tiibingen, University of
Tiibingen), and Andreas Geiger (Max Planck Institute for Intelligent
Systems, Tubingen; University of Tiibingen)

From Depth What Can You See? Depth Completion via Auxiliary Image Reconstruction .1.1303
Kaiyue Lu (The Australian National University; Data61, CSIRO), Nick
Barnes (The Australian National University), Saeed Anwar (Data61,
CSIRO; The Australian National University), and Liang Zheng (The
Australian National University)

Symmetry and Group in Attribute-Object Compositions 11313,
Yong-Lu Li (Shanghai Jiao Tong University), Yue Xu (Shanghai Jiao Tong
University), Xiaohan Mao (Shanghai Jiao Tong University), and Cewu Lu
(Shanghai Jiao Tong University)

clxi



Noise-Aware Fully Webly Supervised Object Detection 11323,
Yunhang Shen (Media Analytics and Computing Lab, Department of
Artificial Intelligence, School of Informatics, Xiamen University),
Rongrong Ji (Media Analytics and Computing Lab, Department of
Artificial Intelligence, School of Informatics, Xiamen University),

Zhiwei Chen (Media Analytics and Computing Lab, Department of
Artificial Intelligence, School of Informatics, Xiamen University),
Xiaopeng Hong (Xi'an Jiaotong University), Feng Zheng (Department of
Computer Science and Engineering, Southern University of Science and
Technology), Jianzhuang Liu (Noah's Ark Lab, Huawei Technologies),
Mingliang Xu (Zhengzhou University), and Qi Tian (Noah's Ark Lab,
Huawei Technologies)

3D Part Guided Image Editing for Fine-Grained Object Understanding .1.1333
Zongdai Liu (State Key Laboratory of Virtual Reality Technology and
Systems, Beihang University), Feixiang Lu (Robotics and Autonomous
Driving Laboratory, Baidu Research; National Engineering Laboratory of
Deep Learning Technology and Application, China), Peng Wang (Robotics
and Autonomous Driving Laboratory, Baidu Research; ByteDance
Research), Hui Miao (State Key Laboratory of Virtual Reality
Technology and Systems, Beihang University), Liangjun Zhang (Robotics
and Autonomous Driving Laboratory, Baidu Research; National
Engineering Laboratory of Deep Learning Technology and Application,
China), Ruigang Yang (Robotics and Autonomous Driving Laboratory,
Baidu Research; University of Kentucky,; National Engineering
Laboratory of Deep Learning Technology and Application, China), and
Bin Zhou (State Key Laboratory of Virtual Reality Technology and
Systems, Beihang University; Peng Cheng Laboratory, Shenzhen, China)

STINet: Spatio-Temporal-Interactive Network for Pedestrian Detection and Trajectory
PrediCtion 10343 e
Zhishuai Zhang (Waymo LLC; Johns Hopkins University), Jiyang Gao
(Waymo LLC), Junhua Mao (Waymo LLC), Yukai Liu (Waymo LLC), Dragomir
Anguelov (Waymo LLC), and Congcong Li (Waymo LLC)

Rethinking Performance Estimation in Neural Architecture Search 11353
Xiawu Zheng (Media Analytics and Computing Lab, Department of
Artificial Intelligence, School of Informatics, Xiamen University,

China; National Institute for Data Science in Health and Medicine,
Xiamen University; Peng Cheng Laboratory, Shenzhen, China), Rongrong
Ji (National Institute for Data Science in Health and Medicine, Xiamen
University; Peng Cheng Laboratory, Shenzhen, China), Qiang Wang (Media
Analytics and Computing Lab, Department of Artificial Intelligence,
School of Informatics, Xiamen University, China; Peng Cheng
Laboratory, Shenzhen, China), Qixiang Ye (Peng Cheng Laboratory,
Shenzhen, China; University of Chinese Academy of Sciences, China),
Zhenguo Li (Noah's Ark Lab, Huawei Technologies), Yonghong Tian (Peng
Cheng Laboratory, Shenzhen, China; Peking University), and Qi Tian
(Noah's Ark Lab, Huawei Technologies)

clxii



Feature-Metric Registration: A Fast Semi-Supervised Approach for Robust Point Cloud
Registration Without Correspondences 11363 ... ...ttt
Xiaoshui Huang (The University of Sydney Sydney, Australia), Guofeng
Mei (University of Technology Sydney Sydney, Australia), and Jian
Zhang (University of Technology Sydney Sydney, Australia)

Learning Multi-View Camera Relocalization With Graph Neural Networks 11372.................
Fei Xue (UISEE Technology Inc.), Xin Wu (Key Laboratory of Machine
Perception, Peking University), Shaojun Cai (UISEE Technology Inc.),
and Junqiu Wang (AVIC Beijing Changcheng Aeronautical Measurement and
Control Technology Research Institute)

MotionNet: Joint Perception and Motion Prediction for Autonomous Driving Based on Bird's
EYE VIeW MaPS 1188 e
Pengxiang Wu (Rutgers University), Siheng Chen (Mitsubishi Electric
Research Laboratories), and Dimitris N. Metaxas (Rutgers University)

EcoNAS: Finding Proxies for Economical Neural Architecture Search 11393.........................
Dongzhan Zhou (The University of Sydney, SenseTime Computer Vision
Research Group, Australia), Xinchi Zhou (The University of Sydney,
SenseTime Computer Vision Research Group, Australia), Wenwei Zhang
(Nanyang Technological University), Chen Change Loy (Nanyang
Technological University), Shuai Yi (SenseTime Research), Xuesen Zhang
(SenseTime Research), and Wanli Ouyang (The University of Sydney,
SenseTime Computer Vision Research Group, Australia)

Hit-Detector: Hierarchical Trinity Architecture Search for Object Detection .1.1402...............
Jianyuan Guo (Key Lab of Machine Perception (MOE), Dept. of Machine
Intelligence, Peking University; Noah's Ark Lab, Huawei Technologies),

Kai Han (Noah's Ark Lab, Huawei Technologies), Yunhe Wang (Noah's Ark
Lab, Huawei Technologies), Chao Zhang (Key Lab of Machine Perception
(MOE), Dept. of Machine Intelligence, Peking University), Zhaohui Yang
(Key Lab of Machine Perception (MOE), Dept. of Machine Intelligence,
Peking University), Han Wu (Key Lab of Machine Perception (MOE), Dept.
of Machine Intelligence, Peking University), Xinghao Chen (Noah's Ark
Lab, Huawei Technologies), and Chang Xu (School of Computer Science,
Faculty of Engineering, University of Sydney)

Geometrically Principled Connections in Graph Neural Networks 11412.............................
Shunwang Gong (Imperial College London), Mehdi Bahri (Imperial College
London), Michael M. Bronstein (Imperial College London; Twitter; USI
Lugano), and Stefanos Zafeiriou (Imperial College London; FaceSoft.io)

On Vocabulary Reliance in Scene Text Recognition 11422.............cccoeeiiiiiiii
Zhaoyi Wan (Megvii), Jielei Zhang (Megvii), Liang Zhang (China
University of Mining and Technology), Jiebo Luo (University of
Rochester), and Cong Yao (Meguvii)

Generating Accurate Pseudo-Labels in Semi-Supervised Learning and Avoiding Overconfident
Predictions via Hermite Polynomial Activations 11432, ..o
Vishnu Suresh Lokhande (University of Wisconsin-Madison, USA),
Songwong Tasneeyapant (University of Wisconsin-Madison, USA), Abhay
Venkatesh (n/a), Sathya N. Ravi (University of lllinois Chicago, USA),
and Vikas Singh (University of Wisconsin-Madison, USA)

clxiii



GraspNet-1Billion: A Large-Scale Benchmark for General Object Grasping 11441................
Hao-Shu Fang (Shanghai Jiao Tong University), Chenxi Wang (Shanghai
Jiao Tong University), Minghao Gou (Shanghai Jiao Tong University),
and Cewu Lu (Shanghai Jiao Tong University)

PFRL: Pose-Free Reinforcement Learning for 6D Pose Estimation .1.1451
Jianzhun Shao (Department of Automation and BNRist, Tsinghua
University, Beijing, China), Yuhang Jiang (Department of Automation
and BNRist, Tsinghua University, Beijing, China), Gu Wang (Department
of Automation and BNRist, Tsinghua University, Beijing, China),

Zhigang Li (Department of Automation and BNRist, Tsinghua University,
Beijing, China), and Xiangyang Ji (Department of Automation and
BNRist, Tsinghua University, Beijing, China)

Through Fog High-Resolution Imaging Using Millimeter Wave Radar 1.1461.........................
Junfeng Guan (University of Illinois at Urbana-Champaign), Sohrab
Madani (University of lllinois at Urbana-Champaign), Suraj Jog
(University of lllinois at Urbana-Champaign), Saurabh Gupta
(University of lllinois at Urbana-Champaign), and Haitham Hassanieh
(University of lllinois at Urbana-Champaign)

Disentangling Physical Dynamics From Unknown Factors for Unsupervised Video Prediction
11471

Vincent Le Guen (EDF R&D, Chatou, France; CEDRIC, Conservatoire
National des Arts et Métiers, Paris, France) and Nicolas Thome
(CEDRIC, Conservatoire National des Arts et Métiers, Paris, France)

D2Det: Towards High Quality Object Detection and Instance Segmentation .1.1482
Jiale Cao (Tianjin University), Hisham Cholakkal (Inception Institute
of Artificial Intelligence (IIAl), UAE), Rao Muhammad Anwer (Inception
Institute of Artificial Intelligence (lIAl), UAE), Fahad Shahbaz Khan
(Inception Institute of Artificial Intelligence (IIAl), UAE), Yanwei
Pang (Tianjin University), and Ling Shao (Inception Institute of
Artificial Intelligence (1IAl), UAE)

LiDAR-Based Online 3D Video Object Detection With Graph-Based Message Passing and
Spatiotemporal Transformer Attention 11492 ...

Junbo Yin (Beijing Lab of Intelligent Information Technology, School

of Computer Science, Beijing Institute of Technology, China; Baidu

Research), Jianbing Shen (Beijing Lab of Intelligent Information

Technology, School of Computer Science, Beijing Institute of

Technology, China; Inception Institute of Artificial Intelligence,

UAE), Chenye Guan (Baidu Research; National Engineering Laboratory of

Deep Learning Technology and Application, China), Dingfu Zhou (Baidu

Research; National Engineering Laboratory of Deep Learning Technology

and Application, China), and Ruigang Yang (Baidu Research; National

Engineering Laboratory of Deep Learning Technology and Application,

China;University of Kentucky, Kentucky, USA)

Orthogonal Convolutional Neural Networks 11502, ... ....uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiia
Jiayun Wang (UC Berkeley / ICSl), Yubei Chen (UC Berkeley / ICSl),
Rudrasis Chakraborty (UC Berkeley / ICSI), and Stella X. Yu (UC
Berkeley / ICSI)

clxiv



Self-Robust 3D Point Recognition via Gather-Vector Guidance 11513l
Xiaoyi Dong (University of Science and Technology of China), Dongdong
Chen (Microsoft Cloud Al), Hang Zhou (University of Science and
Technology of China), Gang Hua (Wormpex Al Research), Weiming Zhang
(University of Science and Technology of China), and Nenghai Yu
(University of Science and Technology of China)

VectorNet: Encoding HD Maps and Agent Dynamics From Vectorized Representation .1.1522
Jiyang Gao (Waymo LLC), Chen Sun (Google Research), Hang Zhao (Waymo
LLQ), Yi Shen (Waymo LLC), Dragomir Anguelov (Waymo LLC), Congcong Li
(Waymo LLC), and Cordelia Schmid (Google Research)

ECA-Net: Efficient Channel Attention for Deep Convolutional Neural Networks 11531.........
Qilong Wang (Tianjin Key Lab of Machine Learning, College of
Intelligence and Computing, Tianjin University, China), Banggu Wu
(Tianjin Key Lab of Machine Learning, College of Intelligence and
Computing, Tianjin University, China), Pengfei Zhu (Tianjin Key Lab of
Machine Learning, College of Intelligence and Computing, Tianjin
University, China), Peihua Li (Dalian University of Technology,
China), Wangmeng Zuo (Harbin Institute of Technology, China), and
Qinghua Hu (Tianjin Key Lab of Machine Learning, College of
Intelligence and Computing, Tianjin University, China)

MTL-NAS: Task-Agnostic Neural Architecture Search Towards General-Purpose Multi-Task
LearniNg 1540
Yuan Gao (Tencent Al Lab), Haoping Bai (Carnegie Mellon University),
Zequn Jie (Tencent Al Lab), Jiayi Ma (Wuhan University), Kui Jia
(South China University of Technology), and Wei Liu (Tencent Al Lab)

PnPNet: End-to-End Perception and Prediction With Tracking in the Loop .1.1550
Ming Liang (Uber Advanced Technologies Group), Bin Yang (Uber Advanced
Technologies Group; University of Toronto), Wenyuan Zeng (Uber
Advanced Technologies Group; University of Toronto), Yun Chen (Uber
Advanced Technologies Group), Rui Hu (Uber Advanced Technologies
Group), Sergio Casas (Uber Advanced Technologies Group; University of
Toronto), and Raquel Urtasun (Uber Advanced Technologies Group;

University of Toronto)

Revisiting the Sibling Head in Object Detector 11560, ...,
Guanglu Song (SenseTime X-Lab), Yu Liu (The Chinese University of Hong
Kong, Hong Kong), and Xiaogang Wang (The Chinese University of Hong
Kong, Hong Kong)

Visual Reaction: Learning to Play Catch With Your Drone J1570Q..........ccccoiiiiiiii
Kuo-Hao Zeng (Paul G. Allen School of Computer Science & Engineering,
University of Washington), Roozbeh Mottaghi (Paul G. Allen School of
Computer Science & Engineering, University of Washington; PRIOR @
Allen Institute for Al), Luca Weihs (PRIOR @ Allen Institute for Al),
and Ali Farhadi (Paul G. Allen School of Computer Science &
Engineering, University of Washington)

clxv



Prime Sample Attention in Object Detection .J1580...........cooiiiiiiiiiiiiii e
Yuhang Cao (CUHK - SenseTime joint Lab, The Chinese University of Hong
Kong), Kai Chen (CUHK - SenseTime Joint Lab, The Chinese University of
Hong Kong), Chen Change Loy (Nanyang Technological University), and
Dahua Lin (CUHK - SenseTime joint Lab, The Chinese University of Hong
Kong)

SpineNet: Learning Scale-Permuted Backbone for Recognition and Localization 11589
Xianzhi Du (Google Research, Brain Team), Tsung-Yi Lin (Google
Research, Brain Team), Pengchong Jin (Google Research, Brain Team),
Golnaz Ghiasi (Google Research, Brain Team), Mingxing Tan (Google
Research, Brain Team), Yin Cui (Google Research, Brain Team), Quoc V.
Le (Google Research, Brain Team), and Xiaodan Song (Google Research,
Brain Team)

KeyPose: Multi-View 3D Labeling and Keypoint Estimation for Transparent Objects .1.1599..
Xingyu Liu (Stanford University), Rico Jonschkowski (Robotics at
Google), Anelia Angelova (Robotics at Google), and Kurt Konolige
(Robotics at Google)

SegGCN: Efficient 3D Point Cloud Segmentation With Fuzzy Spherical Kernel .1.1608
Huan Lei (School of Computer Science and Software Engineering, The
University of Western Australia), Naveed Akhtar (School of Computer
Science and Software Engineering, The University of Western
Australia), and Aimal Mian (School of Computer Science and Software
Engineering, The University of Western Australia)

nuScenes: A Multimodal Dataset for Autonomous Driving 11618..............coooiiiiiie .
Holger Caesar (nuTonomy: An APTIV Company), Varun Bankiti (nuTonomy:
An APTIV Company), Alex H. Lang (nuTonomy: An APTIV Company), Sourabh
Vora (nuTonomy: An APTIV Company), Venice Erin Liong (nuTonomy: An
APTIV Company), Qiang Xu (nuTonomy: An APTIV Company), Anush Krishnan
(nuTonomy: An APTIV Company), Yu Pan (nuTonomy: An APTIV Company),
Giancarlo Baldan (nuTonomy: An APTIV Company), and Oscar Beijbom
(nuTonomy: An APTIV Company)

PVN3D: A Deep Point-Wise 3D Keypoints Voting Network for 6DoF Pose Estimation .1.1629..
Yisheng He (Hong Kong University of Science and Technology), Wei Sun
(Megvii Inc.), Haibin Huang (Kuaishou Technology), Jianran Liu (Megvii
Inc.), Haogiang Fan (Megyvii Inc.), and Jian Sun (Megvii Inc.)

Probabilistic Pixel-Adaptive Refinement Networks 11639..........ooooiiiiiiiiiiiee
Anne S. Wannenwetsch (Amazon, Germany; TU Darmstadt, Germany) and
Stefan Roth (Amazon, Germany)

Discovering Human Interactions With Novel Objects via Zero-Shot Learning .1.1649
Suchen Wang (Nanyang Technological University), Kim-Hui Yap (Nanyang
Technological University), Junsong Yuan (State University of New York
at Buffalo), and Yap-Peng Tan (Nanyang Technological University)

Equalization Loss for Long-Tailed Object Recognition .11659...........coovviiiiiiiiiiiee
Jingru Tan (Tongji University), Changbao Wang (SenseTime Research),
Buyu Li (The Chinese University of Hong Kong), Quanquan Li (SenseTime
Research), Wanli Ouyang (The University of Sydney, SenseTime Computer
Vision Research Group, Australia), Changqing Yin (Tongji University),
and Junjie Yan (SenseTime Research)

clxvi



Learning Depth-Guided Convolutions for Monocular 3D Object Detection .1.1669................
Mingyu Ding (The University of Hong Kong; Gaoling School of Artificial
Intelligence, Renmin University of China), Yugi Huo (Gaoling School of
Artificial Intelligence, Renmin University of China; Beijing Key
Laboratory of Big Data Management and Analysis Methods, China),
Hongwei Yi (Shenzhen Graduate School, Peking University), Zhe Wang
(SenseTime Research), Jianping Shi (SenseTime Research), Zhiwu Lu
(Gaoling School of Artificial Intelligence, Renmin University of
China; Beijing Key Laboratory of Big Data Management and Analysis
Methods, China), and Ping Luo (The University of Hong Kong)

Seeing Through Fog Without Seeing Fog: Deep Multimodal Sensor Fusion in Unseen Adverse
VAN T 8. e
Mario Bijelic (Mercedes-Benz AG,; Ulm University), Tobias Gruber
(Mercedes-Benz AG,; Ulm University), Fahim Mannan (Algolux), Florian
Kraus (Mercedes-Benz AG,; Ulm University), Werner Ritter (Mercedes-Benz
AG), Klaus Dietmayer (Ulm University), and Felix Heide (Algolux;
Princeton University)

Don't Even Look Once: Synthesizing Features for Zero-Shot Detection .1.1690Q......................
Pengkai Zhu (Electrical and Computer Engineering Department, Boston
University), Hanxiao Wang (Electrical and Computer Engineering
Department, Boston University; Onfido Itd, London, UK), and Venkatesh
Saligrama (Electrical and Computer Engineering Department, Boston
University)

EPOS: Estimating 6D Pose of Objects With Symmetries 11700.....................cco,
Tomds Hodari (Visual Recognition Group, Czech Technical University in
Prague), Ddniel Bardth (Visual Recognition Group, Czech Technical
University in Prague; Machine Perception Research Laboratory, MTA
SZTAKI, Budapest), and Jifi Matas (Visual Recognition Group, Czech
Technical University in Prague)

Train in Germany, Test in the USA: Making 3D Object Detectors Generalize 1.171Q..............
Yan Wang (Cornell University), Xiangyu Chen (Cornell University),
Yurong You (Cornell University), Li Erran Li (Scale Al; Columbia
University), Bharath Hariharan (Cornell University), Mark Campbell
(Cornell University), Kilian Q. Weinberger (Cornell University), and
Wei-Lun Chao (The Ohio State University)

Exploring Categorical Regularization for Domain Adaptive Object Detection .11721.............
Chang-Dong Xu (Megvii Research Nanjing, Megvii Technology), Xing-Ran
Zhao (Megvii Research Nanjing, Megvii Technology), Xin Jin (Megvii
Research Nanjing, Megvii Technology), and Xiu-Shen Wei (Megvii
Research Nanjing, Megvii Technology)

Neural Implicit Embedding for Point Cloud Analysis 11730 ...,
Kent Fujiwara (LINE Corporation) and Taiichi Hashimoto (LINE
Corporation)

Pose-Guided Visible Part Matching for Occluded Person RelD 11740.......cccoviieeiiiiiiii,
Shang Gao (Dalian University of Technology), Jingya Wang (UBTECH
Sydney Al Center, The University of Sydney), Huchuan Lu (Dalian
University of Technology; Pengcheng Lab), and Zimo Liu (Dalian
University of Technology)

clxvii



ContourNet: Taking a Further Step Toward Accurate Arbitrary-Shaped Scene Text Detection ........
11750

Yuxin Wang (University of Science and Technology of China), Hongtao

Xie (University of Science and Technology of China), Zheng-jun Zha

(University of Science and Technology of China), Mengting Xing

(University of Science and Technology of China), Zilong Fu (University

of Science and Technology of China), and Yongdong Zhang (University of

Science and Technology of China)

Exploring Data Aggregation in Policy Learning for Vision-Based Urban Autonomous Driving .........
11760

Aditya Prakash (Max Planck Institute for Intelligent Systems,

Tibingen), Aseem Behl (Max Planck Institute for Intelligent Systems,

Tibingen; University of Tubingen), Eshed Ohn-Bar (Max Planck Institute

for Intelligent Systems, Tiibingen; Boston University), Kashyap Chitta

(Max Planck Institute for Intelligent Systems, Tiibingen, University of

Tibingen), and Andreas Geiger (Max Planck Institute for Intelligent

Systems, Tibingen; University of Tiibingen)

Look-Into-Object: Self-Supervised Structure Modeling for Object Recognition 11771...........
Mohan Zhou (Harbin Institute of Technology; /D Al Research, Beijing,
China), Yalong Bai (/D Al Research, Beijing, China), Wei Zhang (/D Al
Research, Beijing, China), Tiejun Zhao (Harbin Institute of
Technology), and Tao Mei (JD Al Research, Beijing, China)

Recognizing Objects From Any View With Object and Viewer-Centered Representations .1.1781
Sainan Liu (University of California, San Diego), Vincent Nguyen
(University of California, San Diego), Isaac Rehg (University of
California, San Diego), and Zhuowen Tu (University of California, San
Diego)

Gated Channel Transformation for Visual Recognition 11791,
Zongxin Yang (Baidu Research; ReLER, University of Technology Sydney),
Linchao Zhu (ReLER, University of Technology Sydney), Yu Wu (Baidu
Research; ReLER, University of Technology Sydney), and Yi Yang (ReLER,
University of Technology Sydney)

Non-Local Neural Networks With Grouped Bilinear Attentional Transforms 11801..............
Lu Chi (Peking University, Beijing, China; ByteDance Al Lab, Beijing,
China), Zehuan Yuan (ByteDance Al Lab, Beijing, China), Yadong Mu
(Peking University, Beijing, China), and Changhu Wang (ByteDance Al
Lab, Beijing, China)

Generative-Discriminative Feature Representations for Open-Set Recognition .1.1811..........
Pramuditha Perera (Johns Hopkins University), Vlad I. Morariu (Adobe
Research), Rajiv Jain (Adobe Research), Varun Manjunatha (Adobe
Research), Curtis Wigington (Adobe Research), Vicente Ordonez
(University of Virginia), and Vishal M. Patel (Johns Hopkins
University)

RPM-Net: Robust Point Matching Using Learned Features .11821................cooooe,
Zi Jian Yew (Department of Computer Science, National University of
Singapore) and Gim Hee Lee (Department of Computer Science, National
University of Singapore)

clxviii



Sideways: Depth-Parallel Training of Video Models .11831...............c
Mateusz Malinowski (DeepMind, London, U.K.), Grzegorz Swirszcz
(DeepMind, London, U.K.), Jodo Carreira (DeepMind, London, U.K.), and
Viorica Pdtraucean (DeepMind, London, U.K.)

Basis Prediction Networks for Effective Burst Denoising With Large Kernels 11841.............
Zhihao Xia (Washington University in St. Louis), Federico Perazzi
(Adobe Research), Michaél Gharbi (Adobe Research), Kalyan Sunkavalli
(Adobe Research), and Ayan Chakrabarti (Washington University in St.
Louis)

Private-kNN: Practical Differential Privacy for Computer Vision 11851 .............ccccovviiiii .
Yuging Zhu (University of California, Santa Barbara; NEC Labs
America), Xiang Yu (NEC Labs America), Manmohan Chandraker (NEC Labs
America; University of California, San Diego), and Yu-Xiang Wang
(University of California, Santa Barbara)

SP-NAS: Serial-to-Parallel Backbone Search for Object Detection 1.1860Q................c.............
Chenhan Jiang (Huawei Noah's Ark Lab), Hang Xu (Huawei Noah's Ark
Lab), Wei Zhang (Huawei Noah's Ark Lab), Xiaodan Liang (Sun Yat-Sen
University), and Zhenguo Li (Huawei Noah's Ark Lab)

Structure Aware Single-Stage 3D Object Detection From Point Cloud .11870Q.......................
Chenhang He (The Hong Kong Polytechnic University; DAMO Academy,
Alibaba Group), Hui Zeng (The Hong Kong Polytechnic University; DAMO
Academy, Alibaba Group), Jiangiang Huang (DAMO Academy, Alibaba
Group), Xian-Sheng Hua (DAMO Academy, Alibaba Group), and Lei Zhang
(The Hong Kong Polytechnic University; DAMO Academy, Alibaba Group)

“Looking at the Right Stuff” - Guided Semantic-Gaze for Autonomous Driving .11880...........
Anwesan Pal (UC San Diego), Sayan Mondal (UC San Diego), and Henrik |.
Christensen (UC San Diego)

What's Hidden in a Randomly Weighted Neural Network? 11890................ccccoviviiii,
Vivek Ramanujan (Allen Institute for Artificial Intelligence),
Mitchell Wortsman (University of Washington), Aniruddha Kembhavi
(Allen Institute for Artificial Intelligence; University of
Washington), Ali Farhadi (University of Washington), and Mohammad
Rastegari (University of Washington)

Structured Multi-Hashing for Model Compression 11900, . ..ottt
Elad Eban (Google Research), Yair Movshovitz-Attias (Google Research),
Hao Wu (Google Research), Mark Sandler (Google Research), Andrew Poon
(Google Research), Yerlan Idelbayev (University of California,
Merced), and Miguel A. Carreira-Perpifian (University of California,
Merced)

DOPS: Learning to Detect 3D Objects and Predict Their 3D Shapes 11910...........................
Mahyar Najibi (University of Maryland), Guangda Lai (Google), Abhijit
Kundu (Google), Zhichao Lu (Google), Vivek Rathod (Google), Thomas
Funkhouser (Google), Caroline Pantofaru (Google), David Ross (Google),
Larry S. Davis (University of Maryland), and Alireza Fathi (Google)

clxix



AutoTrack: Towards High-Performance Visual Tracking for UAV With Automatic Spatio-Temporal
Regularization 11920 ... oo e
Yiming Li (Tongji University), Changhong Fu (Tongji University),
Fanggiang Ding (Tongji University), Ziyuan Huang (National University
of Singapore), and Geng Lu (Tsinghua University)

GP-NAS: Gaussian Process Based Neural Architecture Search .11930...........................
Zhihang Li (NLPR & AIR, CAS), Teng Xi (Department of Computer Vision
Technology (VIS), Baidu Inc.; Department of Computer Science and
Technology, Tsinghua University), Jiankang Deng (Imperial College
London), Gang Zhang (Department of Computer Vision Technology (VIS),
Baidu Inc.), Shengzhao Wen (Department of Computer Vision Technology
(VIS), Baidu Inc.), and Ran He (NLPR & CEBSIT, CAS)

NAS-FCOS: Fast Neural Architecture Search for Object Detection .11940..............................
Ning Wang (School of Computer Science, Northwestern Polytechnical
University, China; National Engineering Lab for Integrated
Aero-Space-Ground-Ocean Big Data Application Technology, China), Yang
Gao (School of Computer Science, Northwestern Polytechnical
University, China; National Engineering Lab for Integrated
Aero-Space-Ground-Ocean Big Data Application Technology, China), Hao
Chen (The University of Adelaide, Australia), Peng Wang (School of
Computer Science, Northwestern Polytechnical University, China;
National Engineering Lab for Integrated Aero-Space-Ground-Ocean Big
Data Application Technology, China), Zhi Tian (The University of
Adelaide, Australia), Chunhua Shen (The University of Adelaide,
Australia), and Yanning Zhang (School of Computer Science,
Northwestern Polytechnical University, China; National Engineering Lab
for Integrated Aero-Space-Ground-Ocean Big Data Application
Technology, China)

TCTS: A Task-Consistent Two-Stage Framework for Person Search 11949............................
Cheng Wang (University of Chinese Academy of Sciences, Beijing,
China), Bingpeng Ma (University of Chinese Academy of Sciences,
Beijing, China), Hong Chang (Key Lab of Intelligent Information
Processing of Chinese Academy of Sciences (CAS), Institute of
Computing Technology, CAS, Beijing, China; University of Chinese
Academy of Sciences, Beijing, China), Shiguang Shan (Key Lab of
Intelligent Information Processing of Chinese Academy of Sciences
(CAS), Institute of Computing Technology, CAS, Beijing, China;
University of Chinese Academy of Sciences, Beijing, China; Peng Cheng
Laboratory, Shenzhen, China), and Xilin Chen (Key Lab of Intelligent
Information Processing of Chinese Academy of Sciences (CAS), Institute
of Computing Technology, CAS, Beijing, China; University of Chinese
Academy of Sciences, Beijing, China)

SCATTER: Selective Context Attentional Scene Text Recognizer 11959.............cciiee .
Ron Litman (Amazon Web Services), Oron Anschel (Amazon Web Services),
Shahar Tsiper (Amazon Web Services), Roee Litman (Amazon Web
Services), Shai Mazor (Amazon Web Services), and R. Manmatha (Amazon
Web Services)

clxx



Learning Canonical Shape Space for Category-Level 6D Object Pose and Size Estimation .1.1970
Dengsheng Chen (National University of Defense Technology), Jun Li
(National University of Defense Technology), Zheng Wang (Taobao.com),
and Kai Xu (National University of Defense Technology; SpeedBot
Robotics Ltd.)

Hierarchical Scene Coordinate Classification and Regression for Visual Localization .1.1980Q..
Xiaotian Li (Aalto University), Shuzhe Wang (Aalto University), Yi
Zhao (Aalto University), Jakob Verbeek (Facebook Al Research), and
Juho Kannala (Aalto University)

MiLeNAS: Efficient Neural Architecture Search via Mixed-Level Reformulation .11990Q..........
Chaoyang He (University of Southern California), Haishan Ye (The
Chinese University of Hong Kong, Shenzhen), Li Shen (Tencent Al Lab),
and Tong Zhang (Hong Kong University of Science and Technology)

Scalable Uncertainty for Computer Vision With Functional Variational Inference .12000Q.......
Eduardo D. C. Carvalho (Department of Computing, Imperial College
London), Ronald Clark (Department of Computing, Imperial College
London), Andrea Nicastro (Department of Computing, Imperial College
London), and Paul H. J. Kelly (Department of Computing, Imperial
College London)

Uncertainty-Aware CNNs for Depth Completion: Uncertainty from Beginning to End .12011
Abdelrahman Eldesokey (Computer Vision Laboratory, Linképing
University, Sweden), Michael Felsberg (Computer Vision Laboratory,
Linkoping University, Sweden), Karl Holmquist (Computer Vision
Laboratory, Linkdping University, Sweden), and Michael Persson
(Computer Vision Laboratory, Linkdping University, Sweden)

Butterfly Transform: An Efficient FFT Based Neural Architecture Design .12021....................
Keivan Alizadeh Vahid (University of Washington), Anish Prabhu
(University of Washington), Ali Farhadi (University of Washington),
and Mohammad Rastegari (University of Washington)

A Certifiably Globally Optimal Solution to Generalized Essential Matrix Estimation .12031....
Ji Zhao (TuSimple), Wanting Xu (ShanghaiTech University), and Laurent
Kneip (ShanghaiTech University)

MUXConv: Information Multiplexing in Convolutional Neural Networks 12041...................
Zhichao Lu (Michigan State University), Kalyanmoy Deb (Michigan State
University), and Vishnu Naresh Boddeti (Michigan State University)

PointGMM: A Neural GMM Network for Point Clouds 1205 .. ..o
Amir Hertz (Tel Aviv University), Rana Hanocka (Tel Aviv University),
Raja Giryes (Tel Aviv University), and Daniel Cohen-Or (Tel Aviv
University)

Noisier2Noise: Learning to Denoise From Unpaired Noisy Data .12061................................
Nick Moran (Algorithmic Systems Group, Analog Devices), Dan Schmidt
(Algorithmic Systems Group, Analog Devices), Yu Zhong (Algorithmic
Systems Group, Analog Devices), and Patrick Coady (Algorithmic Systems
Group, Analog Devices)

clxxi



TRPLP - Trifocal Relative Pose From Lines at Points .J2070.............cccooiiiiiiiieeeiiii
Ricardo Fabbri (Rio de Janeiro State University), Timothy Duff
(Georgia Tech), Hongyi Fan (Brown University), Margaret H. Regan
(University of Notre Dame), David da Costa de Pinho (UENF - Brazil),
Elias Tsigaridas (INRIA Paris), Charles W. Wampler (University of
Notre Dame), Jonathan D. Hauenstein (University of Notre Dame), Peter
J. Giblin (University of Liverpool), Benjamin Kimia (Brown
University), Anton Leykin (Georgia Tech), and Tomas Pajdla (CIIRC CTU
in Prague)

DSNAS: Direct Neural Architecture Search Without Parameter Retraining 12081.................
Shoukang Hu (The Chinese Univsersity of Hong Kong), Sirui Xie
(University of California, Los Angeles), Hehui Zheng (Cambridge
University), Chunxiao Liu (SenseTime Research), Jianping Shi
(SenseTime Research), Xunying Liu (The Chinese Univsersity of Hong
Kong), and Dahua Lin (The Chinese Univsersity of Hong Kong)

MonoPair: Monocular 3D Object Detection Using Pairwise Spatial Relationships .12090
Yongjian Chen (Alibaba Group), Lei Tai (Alibaba Group), Kai Sun
(Alibaba Group), and Mingyang Li (Alibaba Group)

Regularization on Spatio-Temporally Smoothed Feature for Action Recognition .12100Q
Jinhyung Kim (KAIST), Seunghwan Cha (Carnegie Mellon University),
Dongyoon Wee (Clova Al, NAVER Corp.), Soonmin Bae (Clova Al, NAVER
Corp.), and Jjunmo Kim (KAIST)

Towards Accurate Scene Text Recognition With Semantic Reasoning Networks .12110Q
Deli Yu (School of Artificial Intelligence, University of Chinese
Academy of Sciences; National Laboratory of Pattern Recognition,
Institute of Automation, Chinese Academy of Sciences), Xuan Li
(Department of Computer Vision Technology(VIS), Baidu Inc.), Chengquan
Zhang (Department of Computer Vision Technology(VIS), Baidu Inc.), Tao
Liu (Department of Computer Vision Technology(VIS), Baidu Inc.), Junyu
Han (Department of Computer Vision Technology(VIS), Baidu Inc.),
Jingtuo Liu (Department of Computer Vision Technology(VIS), Baidu
Inc.), and Errui Ding (Department of Computer Vision Technology(VIS),
Baidu Inc.)

Unsupervised Reinforcement Learning of Transferable Meta-Skills for Embodied Navigation
12120

Juncheng Li (Zhejiang University), Xin Wang (University of California,

Santa Barbara), Siliang Tang (Zhejiang University), Haizhou Shi

(Zhejiang University), Fei Wu (Zhejiang University), Yueting Zhuang

(Zhejiang University), and William Yang Wang (University of

California, Santa Barbara)

Inferring Attention Shift Ranks of Objects for Image Saliency 12130.........cccooviiiiiiiiin,
Avishek Siris (Department of Computer Science, Swansea University),
Jianbo Jiao (Department of Engineering Science, University of Oxford),
Gary K.L. Tam (Department of Computer Science, Swansea University),
Xianghua Xie (Department of Computer Science, Swansea University), and
Rynson W.H. Lau (City University of Hong Kong)

clxxii



Camera On-Boarding for Person Re-ldentification Using Hypothesis Transfer Learning .12141
Sk Miraj Ahmed (University of California, Riverside), Aske R. Lejballe
(Aalborg University, Denmark), Rameswar Panda (Aalborg University,
Denmark), and Amit K. Roy-Chowdhury (University of California,
Riverside)

Joint Graph-Based Depth Refinement and Normal Estimation J2151.................................
Mattia Rossi (Ecole Polytechnique Fédérale de Lausanne), Mireille EI
Gheche (Ecole Polytechnique Fédérale de Lausanne), Andreas Kuhn (Sony
Europe B.V.), and Pascal Frossard (Ecole Polytechnique Fédérale de
Lausanne)

DR Loss: Improving Object Detection by Distributional Ranking 12161................................
Qi Qian (Alibaba Group, Bellevue, WA, USA), Lei Chen (Alibaba Group,
Hangzhou, China), Hao Li (Alibaba Group, Hangzhou, China), and Rong
Jin (Alibaba Group, Bellevue, WA, USA)

Self-Trained Deep Ordinal Regression for End-to-End Video Anomaly Detection .12170Q.......
Guansong Pang (The University of Adelaide, Australia), Cheng Yan
(Beihang University, China; The University of Adelaide, Australia),
Chunhua Shen (The University of Adelaide, Australia), Anton van den
Hengel (The University of Adelaide, Australia), and Xiao Bai (Beihang
University, China)

Oral 3-3A: Recognition (Detection, Categorization) (3);
Segmentation, Grouping and Shape (2)

Few-Shot Class-Incremental Learning J2180. ...
Xiaoyu Tao (Faculty of Electronic and Information Engineering, Xi'an
Jiaotong University), Xiaopeng Hong (Faculty of Electronic an
Information Engineering, Xi'an Jiaotong University; Research Center
for Artificial Intelligence, Peng Cheng Laboratory), Xinyuan Chan,
(School of Software Engineerin§, Xi'an Jiaotong University), Songlin
Dong (Faculty of Electronic and Information Engineering, Xi'an
Jiaotong University), Xing Wei (School of Software Engineering, Xi'an
Jiaotong University), and Yihong Gong (School of Software Engineering,
Xi'an Jiaotong University)

PolarMask: Single Shot Instance Segmentation With Polar Representation .12190
Enze Xie (The University of Hong Kong; Sensetime Group Ltd), Peize Sun
(Xi'an Jiaotong University), Xiaoge Song (Nanjing University), Wenhai
Wang (Nanjing University), Xuebo Liu (Sensetime Group Ltd), Ding Liang
(Sensetime Group Ltd), Chunhua Shen (The University of Adelaide), and
Ping Luo (The University of Hong Kong)

DeepEMD: Few-Shot Image Classification With Differentiable Earth Mover's Distance and
Structured Classifiers J2200..........ooiii e
Chi Zhang (Nanyang Technological University, Singapore), Yujun Cai
(Nanyang Technological University, Singapore), Guosheng Lin (Nanyang
Technological University, Singapore), and Chunhua Shen (The University
of Adelaide, Australia)

Detection in Crowded Scenes: One Proposal, Multiple Predictions J2211............................
Xuangeng Chu (Peking University), Anlin Zheng (MEGVII Technology),
Xiangyu Zhang (MEGVII Technology), and Jian Sun (MEGVII Technology)

clxxiii



Autolabeling 3D Objects With Differentiable Rendering of SDF Shape Priors 12221.............
Sergey Zakharov (Technical University of Munich), Wadim Kehl (Toyota
Research Institute), Arjun Bhargava (Toyota Research Institute), and
Adrien Gaidon (Toyota Research Institute)

Interactive Object Segmentation With Inside-Outside Guidance 12231..........................
Shiyin Zhang (Institute of Information Science, Beijing Jiaotong
University; Beijing Key Laboratory of Advanced Information Science and
Network Technology), Jun Hao Liew (National University of Singapore),
Yunchao Wei (ReLER, University of Technology Sydney), Shikui Wei
(Institute of Information Science, Beijing Jiaotong University;
Beijing Key Laboratory of Advanced Information Science and Network
Technology), and Yao Zhao (Institute of Information Science, Beijing
Jiaotong University; Beijing Key Laboratory of Advanced Information
Science and Network Technology)

Mnemonics Training: Multi-Class Incremental Learning Without Forgetting .12242...............
Yaoyao Liu (School of Electrical and Information Engineering, Tianjin
University; Max Planck Institute for Informatics, Saarland Informatics
Campus), Yuting Su (School of Electrical and Information Engineering,
Tianjin University), An-An Liu (School of Electrical and Information
Engineering, Tianjin University), Bernt Schiele (Max Planck Institute
for Informatics, Saarland Informatics Campus), and Qianru Sun (School
of Information Systems, Singapore Management University)

Learning to Segment 3D Point Clouds in 2D Image Space J2252....................... .
Yecheng Lyu (Worcester Polytechnic Institute), Xinming Huang
(Worcester Polytechnic Institute), and Ziming Zhang (Worcester
Polytechnic Institute)

Smooth Shells: Multi-Scale Shape Registration With Functional Maps 12262.......................
Marvin Eisenberger (Technical University of Munich), Zorah Ldahner
(Technical University of Munich), and Daniel Cremers (Technical
University of Munich)

Self-Supervised Equivariant Attention Mechanism for Weakly Supervised Semantic
SeEMENLAtION 12272 ... e

Yude Wang (Key Lab of Intelligent Information Processing of Chinese

Academy of Sciences (CAS), Institute of Computing Technology, CAS,

Beijing, China; University of Chinese Academy of Sciences, Beijing,

China), Jie Zhang (Key Lab of Intelligent Information Processing of

Chinese Academy of Sciences (CAS), Institute of Computing Technology,

CAS, Beijing, China; University of Chinese Academy of Sciences,

Beijing, China), Meina Kan (Key Lab of Intelligent Information

Processing of Chinese Academy of Sciences (CAS), Institute of

Computing Technology, CAS, Beijing, China; University of Chinese

Academy of Sciences, Beijing, China), Shiguang Shan (Key Lab of

Intelligent Information Processing of Chinese Academy of Sciences

(CAS), Institute of Computing Technology, CAS, Beijing, China;

University of Chinese Academy of Sciences, Beijing, China; CAS Center

for Excellence in Brain Science and Intelligence Technology, Shanghai,

China), and Xilin Chen (Key Lab of Intelligent Information Processing

of Chinese Academy of Sciences (CAS), Institute of Computing

Technology, CAS, Beijing, China; University of Chinese Academy of

Sciences, Beijing, China)

clxxiv



Oral 3-3B: Vision Applications and Systems; Vision & Other
Modalities; Visual Reasoning and Logical Representation

Efficient Neural Vision Systems Based on Convolutional Image Acquisition .12282...............
Pedram Pad (Centre Suisse d'Electronique et de Microtechnique (CSEM),
Neuchatel, Switzerland), Simon Narduzzi (Centre Suisse d'Electronique
et de /\/Iicrotechni7ue (CSEM), Neuchatel, Switzerland), Clément Kiindi

(Centre Suisse d'E ectronique et de Microtechnjque (CSEM), Neuchdtel,

Switzerland), Engin Tiiretken (Centre Suisse d'Electronique et de
Microtechnique (CSEM), Neuchatel, Switzerland), Siavash A. Bigdeli
(Centre Suisse d'Electronique et de Microtechnique (CSEM), Neuchdtel,
Switzerland), and L. Andrea Dunbar (Centre Suisse d'Electronique et de
Microtechnique (CSEM), Neuchatel, Switzerland)

Visual Chirality J2292. ... e
Zhiqiu Lin (Cornell University), Jin Sun (Cornell University; Cornell
Tech), Abe Davis (Cornell University; Cornell Tech), and Noah Snavely
(Cornell University; Cornell Tech)

What Machines See Is Not What They Get: Fooling Scene Text Recognition Models With
Adversarial Text Images 1230 .

Xing Xu (Center for Future Media & School of Computer Science and

Engineering, University of Electronic Science and Technology of

China), Jiefu Chen (Center for Future Media & School of Computer

Science and Engineering, University of Electronic Science and

Technology of China), Jinhui Xiao (Center for Future Media & School of

Computer Science and Engineering, University of Electronic Science and

Technology of China), Lianli Gao (Center for Future Media & School of

Computer Science and Engineering, University of Electronic Science and

Technology of China), Fumin Shen (Center for Future Media & School of

Computer Science and Engineering, University of Electronic Science and

Technology of China), and Heng Tao Shen (Center for Future Media &

School of Computer Science and Engineering, University of Electronic

Science and Technology of China)

Dynamic Traffic Modeling From Overhead Imagery 12312.........cccooiiiiiiiiiiie
Scott Workman (DZYNE Technologies) and Nathan Jacobs (University of
Kentucky)

Satellite Image Time Series Classification With Pixel-Set Encoders and Temporal
SElf-ALLENTION 12322 .. i i
Vivien Sainte Fare Garnot (LASTIG, Univ Gustave Eiffel, France), Loic
Landrieu (LASTIG, Univ Gustave Eiffel, France), Sebastien Giordano
(LASTIG, Univ Gustave Eiffel, France), and Nesrine Chehata (LASTIG,
Univ Gustave Eiffel, France; EA G&E Bordeaux INP, Université Bordeaux
Montaigne, France)

DAVD-Net: Deep Audio-Aided Video Decompression of Talking Heads .12332......................
Xi Zhang (Shanghai Jiao Tong University), Xiaolin Wu (McMaster
University), Xinliang Zhai (Shandong University), Xianye Ben (Shandong
University), and Chengjie Tu (Tencent)

Learning When and Where to Zoom With Deep Reinforcement Learning 12342.................
Burak Uzkent (Department of Computer Science Stanford University) and
Stefano Ermon (Department of Computer Science Stanford University)

clxxv



Oral 3-3C: Transfer/Low-Shot/Semi/Unsupervised Learning (3)

Cross-Domain Detection via Graph-Induced Prototype Alignment .12352
Minghao Xu (Shanghai Jiao Tong Universig/, Shanghai, China; MoE Key
Lab of Artificial Intelligence, Al Institute, Shanghai Jiao Tong
University), Hang Wang (Shanghai Jiao Tong University, Shanghai,

China; MoE Key Lab o Artigicial Intelligence, Al Institute, Shanghai
Jiao Tong University), Bingbing Ni (Shanghai Jiao Tong University,
Shanghai, China; MoE Key Lab of Artificial Intelligence, Al Institute,
Shanghai Jiao Tong University; Huawei Hisilicon), Qi Tian (Huawei
Noah's Ark Lab), and Wenjun Zhang (Shanghai Jiao Tong University,
Shanghai, China)

Meta-Learning of Neural Architectures for Few-Shot Learning .12362
Thomas Elsken (Bosch Center for Artificial Intelligence; University of
Freiburg), Benedikt Staffler (Bosch Center for Artificial
Intelligence), Jan Hendrik Metzen (Bosch Center for Artificial

Intelligence), and Frank Hutter (University of Freiburg; Bosch Center
for Artificial Intelligence)

Towards Inheritable Models for Open-Set Domain Adaptation 12373.........................
Jogendra Nath Kundu (Video Analytics Lab, CDS, Indian Institute of
Science, Bangalore), Naveen Venkat (Video Analytics Lab, CDS, Indian
Institute of Science, Bangalore), Ambareesh Revanur (Video Analytics
Lab, CDS, Indian Institute of Science, Bangalore), Rahul M V (Video
Analytics Lab, CDS, Indian Institute of Science, Bangalore), and R.
Venkatesh Babu (Video Analytics Lab, CDS, Indian Institute of Science,
Bangalore)

Learning From Synthetic Animals 12383 ... e
Jiteng Mu (Johns Hopkins University), Weichao Qiu (Johns Hopkins
University), Gregory D. Hager (Johns Hopkins University), and Alan L.
Yuille (Johns Hopkins University)

Distilling Cross-Task Knowledge via Relationship Matching .12393
Han-Jia Ye (Nanjing University), Su Lu (Nanjing University), and
De-Chuan Zhan (Nanjing University)

Open Compound Domain Adaptation 12403 ... ...
Ziwei Liu (The Chinese University of Hong Kong), Zhongqi Miao (UC
Berkeley / ICSI), Xingang Pan (The Chinese University of Hong Kong),
Xiaohang Zhan (The Chinese University of Hong Kong), Dahua Lin (The
Chinese University of Hong Kong), Stella X. Yu (UC Berkeley / ICSl),
and Boging Gong (Google Inc.)

clxxvi



Poster 3-3P

Context Prior for Scene Segmentation 12413,
Changqian Yu (Key Laboratory of Image Processing and Intelligent
Control, School o}/ Artificial Intelligence and Automation, Huazhong
University of Science and Technology; The University of Adelaide,
Australia), Jingbo Wang (The Chinese University of Hong Kong),
Changxin Gao (Key Laboratory 0/‘ Image Processing and Intelligent
Control, School of Artificial Intelligence and Automation, Huazhong

University of Science and Techno ojgy), Gang Yu (Tencent), Chunhua Shen
ia

(The University of Adelaide, Australia), and Nong Sang (Key Laboratory
of Image Processing and Intelligent Control, School of Artificial
Intelligence and Automation, Huazhong University of Science and
Technology)

Tangent Images for Mitigating Spherical Distortion J2423..............ccooiiiiiiiiiiiiiii e,

Marc Eder (University of North Carolina at Chapel Hill, USA), Mykhailo
Shvets (University of North Carolina at Chapel Hill, USA), John Lim
(University of North Carolina at Chapel Hill, USA), and Jan-Michael
Frahm (University of North Carolina at Chapel Hill, USA)

Learning a Dynamic Map of Visual Appearance 12432........................

Tawfig Salem (Miami University), Scott Workman (DZYNE Technologies),

and Nathan Jacobs (University of Kentucky)

Webly Supervised Knowledge Embedding Model for Visual Reasoning
Wenbo Zheng (School of Software Engineering, Xi'an Jiaotong
University; The State Key Laboratory for Management and Control of
Complex Systems, Institute of Automation, Chinese Academy of
Sciences), Lan Yan (The State Key Laboratory for Management and

A2442. i

Control of Complex Systems, Institute of Automation, Chinese Academy

of Sciences; School of Artificial Intelligence, University of Chinese
Academy of Sciences), Chao Gou (School of Intelligent Systems
Engineering, Sun Yat-sen University), and Fei-Yue Wang (The State Key

Laboratory for Management and Control of Complex Systems, Institute of

Automation, Chinese Academy of Sciences; School of Artificial
Intelligence, University of Chinese Academy of Sciences)

Gradually Vanishing Bridge for Adversarial Domain Adaptation .12452
Shuhao Cui (Key Lab of Intell. Info. Process., Inst. of Comput. Tech.,
CAS, Beijing, China; University of Chinese Academy of Sciences,

Beijing, China), Shuhui Wang (Key Lab of Intell. Info. Process., Inst.

of Comput. Tech., CAS, Beijing, China), Junbao Zhuo (Key Lab of

Intell. Info. Process., Inst. of Comput. Tech., CAS, Beijing, China;
University of Chinese Academy of Sciences, Beijing, China), Chi Su
(Kingsoft Cloud, Beijing, China), Qingming Huang (Key Lab of Intell.
Info. Process., Inst. of Comput. Tech., CAS, Beijing, China;

University of Chinese Academy of Sciences, Beijing, China; Peng Cheng
Laboratory, Shenzhen, China), and Qi Tian (Noah's Ark Lab, Huawei
Technologies)

Active Speakers in Context J2462................c.cccccii

Juan Ledn Alcdzar (Universidad de Los Andes), Fabian Caba (Adobe
Research), Long Mai (Adobe Research), Federico Perazzi (Adobe
Research), Joon-Young Lee (Adobe Research), Pablo Arbeldez
(Universidad de Los Andes), and Bernard Ghanem (King Abdullah
University of Science and Technology (KAUST))

clxxvii



Panoptic-DeepLab: A Simple, Strong, and Fast Baseline for Bottom-Up Panoptic Segmentation
12472

Bowen Cheng (UIUC; Google Research), Maxwell D. Collins (Google

Research), Yukun Zhu (Google Research), Ting Liu (Google Research),

Thomas S. Huang (UIUC), Hartwig Adam (Google Research), and

Liang-Chieh Chen (Google Research)

Inter-Region Affinity Distillation for Road Marking Segmentation 12483..............................
Yuenan Hou (The Chinese University of Hong Kong), Zheng Ma (SenseTime
Group Limited), Chunxiao Liu (SenseTime Group Limited), Tak-Wai Hui
(The Chinese University of Hong Kong), and Chen Change Loy (Nanyang
Technological University)

Unified Dynamic Convolutional Network for Super-Resolution With Variational Degradations
12493

Yu-Syuan Xu (MediaTek Inc., Hsinchu, Taiwan), Shou-Yao Roy Tseng

(MediaTek Inc., Hsinchu, Taiwan), Yu Tseng (MediaTek Inc., Hsinchu,

Taiwan), Hsien-Kai Kuo (MediaTek Inc., Hsinchu, Taiwan), and Yi-Min

Tsai (MediaTek Inc., Hsinchu, Taiwan)

Making Better Mistakes: Leveraging Class Hierarchies With Deep Networks 12503
Luca Bertinetto (www.five.ai), Romain Mueller (www.five.ai),
Konstantinos Tertikas (www.five.ai), Sina Samangooei (www.five.ai),
and Nicholas A. Lord (www.five.ai)

Data-Free Knowledge Amalgamation via Group-Stack Dual-GAN 12513
Jingwen Ye (College of Computer Science and Technology, Zhejiang
University, Hangzhou, China), Yixin Ji (College of Computer Science
and Technology, Zhejiang University, Hangzhou, China), Xinchao Wang
(Department of Computer Science, Stevens Institute of Technology,
USA), Xin Gao (Alibaba Group, Hangzhou, China), and Mingli Song
(College of Computer Science and Technology, Zhejiang University,
Hangzhou, China)

Screencast Tutorial Video Understanding 12523 ... ... i
Kunpeng Li (Northeastern University), Chen Fang (Adobe Research),
Zhaowen Wang (Adobe Research), Seokhwan Kim (Adobe Research), Hailin
Jin (Adobe Research), and Yun Fu (Northeastern University)

DSGN: Deep Stereo Geometry Network for 3D Object Detection .12533
Yilun Chen (The Chinese University of Hong Kong), Shu Liu (SmartMore),
Xiaoyong Shen (SmartMore), and Jiaya Jia (The Chinese University of
Hong Kong; SmartMore)

Weakly-Supervised Salient Object Detection via Scribble Annotations .12543
Jing Zhang (Australian National University, Australia; ACRY,
Australia; Data61, Australia), Xin Yu (Australian National University,
Australia; ACRV, Australia; ReLER, University of Technology Sydney,
Australia), Aixuan Li (Northwestern Polytechnical University, China),
Peipei Song (Australian National University, Australio; Data61,
Australia), Bowen Liu (Northwestern Polytechnical University, China),
and Yuchao Dai (Northwestern Polytechnical University, China)

Learning to Learn Single Domain Generalization 12553, ............cccooiiiiiii
Fengchun Qiao (University of Delaware), Long Zhao (Rutgers
University), and Xi Peng (University of Delaware)

clxxviii



Severity-Aware Semantic Segmentation With Reinforced Wasserstein Training .12563
Xiaofeng Liu (Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, MA, USA; Carnegie Mellon UniversityUSA), Wenxuan Ji
(Beth Israel Deaconess Medical Center, Harvard Medical School, Boston,
MA, USA; School of Artificial Intelligence, Nankai University,
Tianjin, China), Jane You (Department of Computing, The Hong Kong
Polytechnic University, Hong Kong, China), Georges El Fakhri
(Massachusetts General Hospital, Harvard University, Boston, MA, USA),
and Jonghye Woo (Massachusetts General Hospital, Harvard University,
Boston, MA, USA)

Boosting Few-Shot Learning With Adaptive Margin Loss 12573............ccccoiiiiiiiiii .
Aoxue Li (School of EECS, Peking University, China), Weiran Huang
(Huawei Noah's Ark Lab, China), Xu Lan (Queen Mary University of
London, UK), Jiashi Feng (National University of Singapore,
Singapore), Zhenguo Li (Huawei Noah's Ark Lab, China), and Liwei Wang
(School of EECS, Peking University, China)

JA-POLS: A Moving-Camera Background Model via Joint Alignment and Partially-Overlapping
LoCal SUDSPACES 12582 ... . e
Irit Chelly (Ben-Gurion University), Vlad Winter (Ben-Gurion
University), Dor Litvak (Ben-Gurion University), David Rosen
(Massachusetts Institute of Technology), and Oren Freifeld (Ben-Gurion
University)

AugFPN: Improving Multi-Scale Feature Learning for Object Detection .12592
Chaoxu Guo (National Laboratory of Pattern Recognition, Institute of
Automation, Chinese Academy of Sciences; School of Artificial
Intelligence, University of Chinese Academy of Sciences), Bin Fan
(National Laboratory of Pattern Recognition, Institute of Automation,
Chinese Academy of Sciences; School of Automation and Electrical
Engineering, University of Science and Technology Beijing), Qian Zhang
(Horizon Robotics), Shiming Xiang (National Laboratory of Pattern
Recognition, Institute of Automation, Chinese Academy of Sciences;
School of Artificial Intelligence, University of Chinese Academy of
Sciences), and Chunhong Pan (National Laboratory of Pattern
Recognition, Institute of Automation, Chinese Academy of Sciences)

xMUDA: Cross-Modal Unsupervised Domain Adaptation for 3D Semantic Segmentation .12602
Maximilian Jaritz (Inria; Valeo DAR; Valeo.ai), Tuan-Hung Vu
(Valeo.ai), Raoul de Charette (Inria), Emilie Wirbel (Valeo DAR;
Valeo.ai), and Patrick Pérez (Valeo.ai)

clxxix



Norm-Aware Embedding for Efficient Person Search 12612,
Di Chen (PCA Lab, Key Lab of Intelligent Perception and Systems for
High-Dimensional Information of Ministry of Education, School of
Computer Science and Engineering, Nanjing University of Science and
Technology; Max Planck Institute for Informatics, Saarland Informatics
Campus), Shanshan Zhang (PCA Lab, Key Lab of Intelligent Perception
and Systems for High-Dimensional Information of Ministry of Education,
School of Computer Science and Engineering, Nanjing University of
Science and Technology), Jian Yang (PCA Lab, Key Lab of Intelligent
Perception and Systems for High-Dimensional Information of Ministry of
Education, School of Computer Science and Engineering, Nanjing
University of Science and Technology; Jiangsu Key Lab of Image and
Video Understanding for Social Security), and Bernt Schiele (Max
Planck Institute for Informatics, Saarland Informatics Campus)

Intelligent Home 3D: Automatic 3D-House Design From Linguistic Descriptions Only .12622
Qi Chen (South China University of Technology, Guangzhou Laboratory,
Guangzhou, China), Qi Wu (Australian Centre for Robotic Vision,
University of Adelaide, Australia), Rui Tang (Kujiale, Inc.), Yuhan
Wang (Kujiale, Inc.), Shuai Wang (Kujiale, Inc.), and Mingkui Tan
(South China University of Technology)

Differential Treatment for Stuff and Things: A Simple Unsupervised Domain Adaptation
Method for Semantic Segmentation .12632...........ccooiiiiiiiiii
Zhonghao Wang (C3SR, UIUC), Mo Yu (IBM Research), Yunchao Wei (ReLER,
UTS), Rogerio Feris (IBM Research), Jinjun Xiong (IBM Research),
Wen-mei Hwu (C3SR, UIUC), Thomas S. Huang (C3SR, UIUC), and Honghui
Shi (C3SR, UIUG; University of Oregon)

Robust Object Detection Under Occlusion With Context-Aware CompositionalNets .12642..
Angtian Wang (Johns Hopkins University), Yihong Sun (Johns Hopkins
University), Adam Kortylewski (Johns Hopkins University), and Alan L.
Yuille (Johns Hopkins University)

IMRAM: Iterative Matching With Recurrent Attention Memory for Cross-Modal Image-Text
RELIIEVAI 12652, .. e
Hui Chen (School of Software, BNRist, Tsinghua University), Guiguang
Ding (School of Software, BNRist, Tsinghua University), Xudong Liu
(Kwai Ads Platform), Zijia Lin (Microsoft Research), Ji Liu (Kwai
Seattle Al Lab, Kwai FeDA Lab, Kwai Al Platform), and Jungong Han (WMG
Data Science, University of Warwick)

Domain-Aware Visual Bias Eliminating for Generalized Zero-Shot Learning .12661...............
Shaobo Min (University of Science and Technology of China), Hantao Yoo
(National Laboratory of Pattern Recognition, Institute of Automation,
Chinese Academy of Sciences), Hongtao Xie (University of Science and
Technology of China), Chaoqun Wang (University of Science and
Technology of China), Zheng-Jun Zha (University of Science and
Technology of China), and Yongdong Zhang (University of Science and
Technology of China)

Semi-Supervised Semantic Segmentation With Cross-Consistency Training 12671...............
Yassine Ouali (Université Paris-Saclay, CentraleSupélec, MICS,
France), Céline Hudelot (Université Paris-Saclay, CentraleSupélec,
MICS, France), and Myriam Tami (Université Paris-Saclay,
CentraleSupélec, MICS, France)

clxxx



Learning to Learn Cropping Models for Different Aspect Ratio Requirements .12682...........
Debang Li (CRISE, Institute of Automation, Chinese Academy of
Sciences, Beijing, China; School of Artificial Intelligence,

University of Chinese Academy of Sciences, Beijing, China), Junge
Zhang (CRISE, Institute of Automation, Chinese Academy of Sciences,
Beijing, China; School of Artificial Intelligence, University of

Chinese Academy of Sciences, Beijing, China), and Kaiqi Huang (CRISE,
Institute of Automation, Chinese Academy of Sciences, Beijing, China;
School of Artificial Intelligence, University of Chinese Academy of
Sciences, Beijing, China; CAS Center for Excellence in Brain Science
and Intelligence Technology, Beijing, China)

What Makes Training Multi-Modal Classification Networks Hard? .12692.............................
Weiyao Wang (Facebook Al), Du Tran (Facebook Al), and Matt Feiszli
(Facebook Al)

Selective Transfer With Reinforced Transfer Network for Partial Domain Adaptation .12703.
Zhihong Chen (Institue of Information Science and Electronic
Engineering, Zhejiang University), Chao Chen (Institue of Information
Science and Electronic Engineering, Zhejiang University), Zhaowei
Cheng (Institue of Information Science and Electronic Engineering,
Zhejiang University), Boyuan Jiang (Institue of Information Science
and Electronic Engineering, Zhejiang University), Ke Fang (Institue of
Information Science and Electronic Engineering, Zhejiang University),
and Xinyu Jin (Institue of Information Science and Electronic
Engineering, Zhejiang University)

Semi-Supervised Semantic Image Segmentation With Self-Correcting Networks 12712.......
Mostafa S. Ibrahim (Simon Fraser University), Arash Vahdat (NVIDIA),
Mani Ranjbar (Sportlogiq), and William G. Macready (Sanctuary Al)

Exemplar Normalization for Learning Deep Representation J2723.........cccccoiiiiiiiiiiiiiiin,
Ruimao Zhang (SenseTime Research), Zhanglin Peng (SenseTime Research),
Lingyun Wu (SenseTime Research), Zhen Li (The Chinese University of
Hong Kong (Shenzhen); Shenzhen Research Institute of Big Data), and
Ping Luo (The University of Hong Kong)

Imitative Non-Autoregressive Modeling for Trajectory Forecasting and Imputation .12733...
Mengshi Qi (CVLab, EPFL, Switzerland; Baidu Research, China), Jie Qin
(Inception Institute of Artificial Intelligence, UAE), Yu Wu (Baidu
Research, China; ReLER, University of Technology Sydney, Australia),
and Yi Yang (ReLER, University of Technology Sydney, Australia)

clxxxi



Multi-Modal Graph Neural Network for Joint Reasoning on Vision and Scene Text .12743.....
Difei Gao (Key Laboratory of Intelligent Information Processing of
Chinese Academy of Sciences (CAS), Institute of Computing Technology,
CAS, Beijing, China; University of Chinese Academy of Sciences,

Beijing, China), Ke Li (Key Laboratory of Intelligent Information
Processing of Chinese Academy of Sciences (CAS), Institute of
Computing Technology, CAS, Beijing, China; University of Chinese
Academy of Sciences, Beijing, China), Ruiping Wang (Key Laboratory of
Intelligent Information Processing of Chinese Academy of Sciences
(CAS), Institute of Computing Technology, CAS, Beijing, China;
University of Chinese Academy of Sciences, Beijing, China), Shiguang
Shan (Key Laboratory of Intelligent Information Processing of Chinese
Academy of Sciences (CAS), Institute of Computing Technology, CAS,
Beijing, China; University of Chinese Academy of Sciences, Beijing,
China), and Xilin Chen (Key Laboratory of Intelligent Information
Processing of Chinese Academy of Sciences (CAS), Institute of
Computing Technology, CAS, Beijing, China; University of Chinese
Academy of Sciences, Beijing, China)

StereoGAN: Bridging Synthetic-to-Real Domain Gap by Joint Optimization of Domain
Translation and Stereo Matching J27584..........
Rui Liu (CUHK-SenseTime Joint Laboratory, Chinese University of Hong
Kong), Chengxi Yang (SenseTime Research), Wenxiu Sun (SenseTime
Research), Xiaogang Wang (CUHK-SenseTime joint Laboratory, Chinese
University of Hong Kong), and Hongsheng Li (CUHK-SenseTime joint
Laboratory, Chinese University of Hong Kong)

Self-Supervised Domain-Aware Generative Network for Generalized Zero-Shot Learning .12764
Jiamin Wu (University of Science and Technology of China), Tianzhu
Zhang (University of Science and Technology of China), Zheng-Jun Zha
(University of Science and Technology of China), Jiebo Luo (University
of Rochester), Yongdong Zhang (University of Science and Technology of
China), and Feng Wu (University of Science and Technology of China)

Sparse Layered Graphs for Multi-Object Segmentation 12774.............ccccccoiiiiiiiiiiiiinn.
Niels Jeppesen (Department of Applied Mathematics and Computer
Science, Technical University of Denmark, Denmark), Anders N.
Christensen (Department of Applied Mathematics and Computer Science,
Technical University of Denmark, Denmark), Vedrana A. Dahl (Department
of Applied Mathematics and Computer Science, Technical University of
Denmark, Denmark), and Anders B. Dahl (Department of Applied
Mathematics and Computer Science, Technical University of Denmark,
Denmark)

Visual-Semantic Matching by Exploring High-Order Attention and Distraction .12783...........
Yongzhi Li (Center for Data Science), Duo Zhang (EECS), and Yadong Mu
(Wangxuan Institute of Computer Technology, Peking University)

End-to-End 3D Point Cloud Instance Segmentation Without Detection .12793......................
Haiyong Jiang (University of Chinese Academy of Science; Nanyang
Technological University), Feilong Yan (Huya Live), Jianfei Cai
(Nanyang Technological University; Monash University), Jianmin Zheng
(Nanyang Technological University), and jun Xiao (University of
Chinese Academy of Science)

clxxxii



Deep Adversarial Decomposition: A Unified Framework for Separating Superimposed Images ......
12803

Zhengxia Zou (University of Michigan, Ann Arbor), Sen Lei (Beihang

University), Tianyang Shi (NetEase Fuxi Al Lab), Zhenwei Shi (Beihang

University), and Jieping Ye (University of Michigan, Ann Arbor; Didi

Chuxing)

Differentiable Adaptive Computation Time for Visual Reasoning 12814....................cccocn....
Cristobal Eyzaguirre (Pontificia Universidad Catolica de Chile) and
Alvaro Soto (Pontificia Universidad Catolica de Chile)

DeepLPF: Deep Local Parametric Filters for Image Enhancement 12823..............................
Sean Moran (Huawei Noah's Ark Lab), Pierre Marza (Huawei Noah's Ark
Lab; INSA Lyon), Steven McDonagh (Huawei Noah's Ark Lab), Sarah
Parisot (Huawei Noah's Ark Lab; Mila Montréal), and Gregory Slabaugh
(Huawei Noah's Ark Lab)

Instance Credibility Inference for Few-Shot Learning 12833......................................
Yikai Wang (School of Data Science, Fudan University; Shanghai Key Lab
of Intelligent Information Processing, Fudan University), Chengming Xu
(School of Data Science, Fudan University), Chen Liu (School of Data
Science, Fudan University), Li Zhang (Department of Engineering
Science, University of Oxford), and Yanwei Fu (School of Data Science,
Fudan University; MOE Frontiers Center for Brain Science, Fudan
University; Shanghai Key Lab of Intelligent Information Processing,
Fudan University)

Learning From Web Data With Self-Organizing Memory Module 12843...............................
Yi Tu (MoE Key Lab of Artificial Intelligence, Department of Computer
Science and Engineering, Shanghai Jiao Tong University, Shanghai,
China), Li Niu (MoE Key Lab of Artificial Intelligence, Department of
Computer Science and Engineering, Shanghai Jiao Tong University,
Shanghai, China), Junjie Chen (MoE Key Lab of Artificial Intelligence,
Department of Computer Science and Engineering, Shanghai Jiao Tong
University, Shanghai, China), Dawei Cheng (MoE Key Lab of Artificial
Intelligence, Department of Computer Science and Engineering, Shanghai
Jiao Tong University, Shanghai, China), and Liqing Zhang (MoE Key Lab
of Artificial Intelligence, Department of Computer Science and
Engineering, Shanghai Jiao Tong University, Shanghai, China)

TransMatch: A Transfer-Learning Scheme for Semi-Supervised Few-Shot Learning .12853...
Zhongjie Yu (University of Wisconsin-Madison), Lin Chen (Futurewei
Technologies), Zhongwei Cheng (Futurewei Technologies), and Jiebo Luo
(University of Rochester)

Learning the Redundancy-Free Features for Generalized Zero-Shot Object Recognition 12862
Zongyan Han (PCALab, Nanjing University of Science and Technology),
Zhenyong Fu (PCALab, Nanjing University of Science and Technology),
and Jian Yang (PCALab, Nanjing University of Science and Technology)

Neural Topological SLAM for Visual Navigation 12872...............ccccccccc
Devendra Singh Chaplot (Carnegie Mellon University), Ruslan
Salakhutdinov (Carnegie Mellon University), Abhinav Gupta (Carnegie
Mellon University; Facebook Al Research), and Saurabh Gupta (UIUC)

clxxxiii



WaveletStereo: Learning Wavelet Coefficients of Disparity Map in Stereo Matching .12882...
Menglong Yang (School of Aeronautics and Astronautics, Sichuan
University, PR China), Fangrui Wu (School of Aeronautics and
Astronautics, Sichuan University, PR China), and Wei Li (School of
Aeronautics and Astronautics, Sichuan University, PR China)

Robust Superpixel-Guided Attentional Adversarial Attack 12892..........ccccoovviiiiiiiiiiiiiiiinnns
Xiaoyi Dong (University of Science and Technology of China), Jiangfan
Han (The Chinese University of Hong Kong), Dongdong Chen (Microsoft
Cloud Al), Jiayang Liu (University of Science and Technology of
China), Huanyu Bian (University of Science and Technology of China),
Zehua Ma (University of Science and Technology of China), Hongsheng Li
(The Chinese University of Hong Kong), Xiaogang Wang (The Chinese
University of Hong Kong), Weiming Zhang (University of Science and
Technology of China), and Nenghai Yu (University of Science and
Technology of China)

BEDSR-Net: A Deep Shadow Removal Network From a Single Document Image .12902
Yun-Hsuan Lin (National Taiwan University), Wen-Chin Chen (National
Taiwan University), and Yung-Yu Chuang (National Taiwan University)

Cross-Domain Document Object Detection: Benchmark Suite and Method .12912
Kai Li (Northeastern University), Curtis Wigington (Adobe Research),
Chris Tensmeyer (Adobe Research), Handong Zhao (Adobe Research),
Nikolaos Barmpalios (Adobe Document Cloud), Vlad I. Morariu (Adobe
Research), Varun Manjunatha (Adobe Research), Tong Sun (Adobe
Research), and Yun Fu (Northeastern University)

Explaining Knowledge Distillation by Quantifying the Knowledge 12922
Xu Cheng (Shanghai Jiao Tong University), Zhefan Rao (Huazhong
University of Science & Technology), Yilan Chen (Xi'an Jiaotong
University), and Quanshi Zhang (Shanghai Jiao Tong University)

Exploring Bottom-Up and Top-Down Cues With Attentive Learning for Webly Supervised Object
DTECHION 12033 e e
Zhonghua Wu (Nanyang Technological University), Qingyi Tao (Nanyang
Technological University; NVIDIA Al Technology Center), Guosheng Lin
(Nanyang Technological University), and Jianfei Cai (Nanyang
Technological University; Monash University)

Enhancing Generic Segmentation With Learned Region Representations .12943
Or Isaacs (Computer Science, Technion - Israel Institute of
Technology), Oran Shayer (Computer Science, Technion - Israel
Institute of Technology), and Michael Lindenbaum (Computer Science,
Technion - Israel Institute of Technology)

Adaptive Hierarchical Down-Sampling for Point Cloud Classification .12953
Ehsan Nezhadarya (Noah's Ark Lab, Huawei Technologies Inc., Toronto,
Canada), Ehsan Taghavi (Noah's Ark Lab, Huawei Technologies Inc.,
Toronto, Canada), Ryan Razani (Noah's Ark Lab, Huawei Technologies
Inc., Toronto, Canada), Bingbing Liu (Noah's Ark Lab, Huawei
Technologies Inc., Toronto, Canada), and Jun Luo (Noah's Ark Lab,

Huawei Technologies Inc., Toronto, Canada)

clxxxiv



FBNetV2: Differentiable Neural Architecture Search for Spatial and Channel Dimensions .12962
Alvin Wan (UC Berkeley), Xiaoliang Dai (Facebook Inc.), Peizhao Zhang
(Facebook Inc.), Zijian He (Facebook Inc.), Yuandong Tian (Facebook
Inc.), Saining Xie (Facebook Inc.), Bichen Wu (Facebook Inc.), Matthew
Yu (Facebook Inc.), Tao Xu (Facebook Inc.), Kan Chen (Facebook Inc.),
Peter Vajda (Facebook Inc.), and Joseph E. Gonzalez (UC Berkeley)

Learning Texture Invariant Representation for Domain Adaptation of Semantic Segmentation
12972
Myeongjin Kim (Yonsei University) and Hyeran Byun (Yonsei University)

Putting Visual Object Recognition in Context 12982.........cccoiiiiiiiiiiiiiii
Mengmi Zhang (Children's Hospital, Harvard Medical School; Center for
Brains, Minds and Machines), Claire Tseng (Harvard College, Harvard
University), and Gabriel Kreiman (Children's Hospital, Harvard Medical
School; Center for Brains, Minds and Machines)

SLV: Spatial Likelihood Voting for Weakly Supervised Object Detection 12992.....................
Ze Chen (Zhejiang University, Institute of Advanced Digital Technology
and Instrument; Zhejiang University Embedded System Engineering
Research Center, Ministry of Education of China), Zhihang Fu (Alibaba
DAMO Academy, Alibaba Group), Rongxin Jiang (Zhejiang University,
Institute of Advanced Digital Technology and Instrument; Zhejiang
University, The State Key Laboratory of Industrial Control
Technology), Yaowu Chen (Zhejiang University, Institute of Advanced
Digital Technology and Instrument; Zhejiang Provincial Key Laboratory
for Network Multimedia Technologies), and Xian-Sheng Hua (Alibaba DAMO
Academy, Alibaba Group)

Universal Weighting Metric Learning for Cross-Modal Matching 13002.............cccccoeiieiii .
Jiwei Wei (Center for Future Media & School of Computer Science and
Engineering, University of Electronic Science and Technology of China,
China), Xing Xu (Center for Future Media & School of Computer Science
and Engineering, University of Electronic Science and Technology of
China, China), Yang Yang (Center for Future Media & School of Computer
Science and Engineering, University of Electronic Science and
Technology of China, China), Yanli Ji (Center for Future Media &

School of Computer Science and Engineering, University of Electronic
Science and Technology of China, China), Zheng Wang (Center for Future
Media & School of Computer Science and Engineering, University of
Electronic Science and Technology of China, China), and Heng Tao Shen
(Center for Future Media & School of Computer Science and Engineering,
University of Electronic Science and Technology of China, China)

IDA-3D: Instance-Depth-Aware 3D Object Detection From Stereo Vision for Autonomous Driving...
13012

Wanli Peng (Dalian University of Technology, China), Hao Pan (Dalian

University of Technology, China), He Liu (Dalian University of

Technology, China), and Yi Sun (Dalian University of Technology,

China)

clxxxv



Label Decoupling Framework for Salient Object Detection .13022
Jun Wei (Key Lab of Intell. Info. Process., Inst. of Comput. Tech.,
CAS, Beijing, China; University of Chinese Academy of Sciences,
Beijing, China), Shuhui Wang (Key Lab of Intell. Info. Process., Inst.
of Comput. Tech., CAS, Beijing, China), Zhe Wu (University of Chinese
Academy of Sciences, Beijing, China; Peng Cheng Laboratory, Shenzhen,
China), Chi Su (Kingsoft Cloud, Beijing, China), Qingming Huang (Key
Lab of Intell. Info. Process., Inst. of Comput. Tech., CAS, Beijing,

China; University of Chinese Academy of Sciences, Beijing, China; Peng
Cheng Laboratory, Shenzhen, China), and Qi Tian (Noah's Ark Lab,
Huawei Technologies, China)

Transform and Tell: Entity-Aware News Image Captioning 13032...........ccccooeiiiiiiiiiieenn .
Alasdair Tran (Australian National University), Alexander Mathews
(Australian National University), and Lexing Xie (Australian National
University)

HAMBox: Delving Into Mining High-Quality Anchors on Face Detection .13043
Yang Liu (NCEPU, Beijing), Xu Tang (Baidu Inc., Beijing), Junyu Han
(Baidu Inc., Beijing), Jingtuo Liu (Baidu Inc., Beijing), Dinger Rui
(Baidu Inc., Beijing), and Xiang Wu (CAS, Beijing)

Hierarchical Feature Embedding for Attribute Recognition 13052, ............ccciiiiieiii
Jie Yang (SenseTime Group Limited; Tsinghua University), Jiarou Fan
(SenseTime Group Limited), Yiru Wang (SenseTime Group Limited), Yige
Wang (SenseTime Group Limited), Weihao Gan (SenseTime Group Limited),
Lin Liu (Tsinghua University), and Wei Wu (SenseTime Group Limited)

Squeeze-and-Attention Networks for Semantic Segmentation .13062
Zilong Zhong (School of Data and Computer Science, Sun Yat-Sen
Univeristy, China; Key Laboratory of Machine Intelligence and Advanced
Computing, Ministry of Education, China), Zhong Qiu Lin (University of
Waterloo, Waterloo, Canada), Rene Bidart (University of Waterloo,
Waterloo, Canada), Xiaodan Hu (University of Waterloo, Waterloo,
Canada), Ibrahim Ben Daya (University of Waterloo, Waterloo, Canada),
Zhifeng Li (Mstar Technologies, Hangzhou, China), Wei-Shi Zheng
(School of Data and Computer Science, Sun Yat-Sen Univeristy, China;
Peng Cheng Laboratory, China; Key Laboratory of Machine Intelligence
and Advanced Computing, Ministry of Education, China), Jonathan Li
(University of Waterloo, Waterloo, Canada), and Alexander Wong
(University of Waterloo, Waterloo, Canada)

Context R-CNN: Long Term Temporal Context for Per-Camera Object Detection .13072.......
Sara Beery (California Institute of Technology; Google), Guanhang Wu
(Google), Vivek Rathod (Google), Ronny Votel (Google), and Jonathan
Huang (Google)

Mixture Dense Regression for Object Detection and Human Pose Estimation .13083
Ali Varamesh (ESAT-PSI, KU Leuven) and Tinne Tuytelaars (ESAT-PSI, KU
Leuven)

clxxxvi



Syntax-Aware Action Targeting for Video Captioning .13093...............ccooiiiiiiiii
Qi Zheng (UBTECH Sydney Al Centre, School of Computer Science, Faculty
of Engineering, The University of Sydney, Australia), Chaoyue Wang
(UBTECH Sydney Al Centre, School of Computer Science, Faculty of
Engineering, The University of Sydney, Australia), and Dacheng Tao
(UBTECH Sydney Al Centre, School of Computer Science, Faculty of
Engineering, The University of Sydney, Australia)

Learning Visual Emotion Representations From Web Data .13103....................ccceoen.
Zijun Wei (Adobe Inc.), Jianming Zhang (Adobe Inc.), Zhe Lin (Adobe
Inc.), Joon-Young Lee (Adobe Inc.), Niranjan Balasubramanian (Stony
Brook University), Minh Hoai (Stony Brook University), and Dimitris
Samaras (Stony Brook University)

The Edge of Depth: Explicit Constraints Between Segmentation and Depth 13113...............
Shengjie Zhu (Michigan State University, USA), Garrick Brazil
(Michigan State University, USA), and Xiaoming Liu (Michigan State
University, USA)

A Context-Aware Loss Function for Action Spotting in Soccer Videos 13123.........................
Anthony Cioppa (University of Liége), Adrien Deliege (University of
Liége), Silvio Giancola (KAUST), Bernard Ghanem (KAUST), Marc Van
Droogenbroeck (University of Liege), Rikke Gade (Aalborg University),
and Thomas B. Moeslund (Aalborg University)

Towards Learning a Generic Agent for Vision-and-Language Navigation via Pre-Training .13134
Weituo Hao (Duke University), Chunyuan Li (Microsoft Research,
Redmond), Xiujun Li (Microsoft Research, Redmond), Lawrence Carin
(Duke University), and Jianfeng Gao (Microsoft Research, Redmond)

Video Instance Segmentation Tracking With a Modified VAE Architecture 13144.................
Chung-Ching Lin (IBM Research Al), Ying Hung (Rutgers University),
Rogerio Feris (IBM Research Al), and Linglin He (Rutgers University)

Deformation-Aware Unpaired Image Translation for Pose Estimation on Laboratory Animals ........
13155

Siyuan Li (CVLAB, EPFL, Lausanne), Semih Glnel (CVLAB, EPFL, Lausanne;

Neuroengineering Lab, EPFL, Lausanne), Mirela Ostrek (CVLAB, EPFL,

Lausanne), Pavan Ramdya (Neuroengineering Lab, EPFL, Lausanne), Pascal

Fua (CVLAB, EPFL, Lausanne), and Helge Rhodin (CVLAB, EPFL, Lausanne;

Imager Lab, UBC, Vancouver)

ZeroQ: A Novel Zero Shot Quantization Framework 131608, ......oov e
Yaohui Cai (Peking University), Zhewei Yao (University of California,
Berkeley), Zhen Dong (University of California, Berkeley), Amir
Gholami (University of California, Berkeley), Michael W. Mahoney
(University of California, Berkeley), and Kurt Keutzer (University of
California, Berkeley)

clxxxvii



Disparity-Aware Domain Adaptation in Stereo Image Restoration 13176.............................
Bo Yan (Shanghai Key Laboratory of Intelligent Information Processing,
School of Computer Science, Fudan University), Chenxi Ma (Shanghai Key
Laboratory of Intelligent Information Processing, School of Computer
Science, Fudan University), Bahetiyaer Bare (Shanghai Key Laboratory
of Intelligent Information Processing, School of Computer Science,
Fudan University), Weimin Tan (Shanghai Key Laboratory of Intelligent
Information Processing, School of Computer Science, Fudan University),
and Steven C. H. Hoi (Salesforce Research Asia, Singapore Management
University)

Offset Bin Classification Network for Accurate Object Detection J3185..........ccooveeeiiiiiiiiii.
Heqian Qiu (University of Electronic Science and Technology of China,
Chengdu, China), Hongliang Li (University of Electronic Science and
Technology of China, Chengdu, China), Qingbo Wu (University of
Electronic Science and Technology of China, Chengdu, China), and
Hengcan Shi (University of Electronic Science and Technology of China,
Chengdu, China)

TBT: Targeted Neural Network Attack With Bit Trojan 13195, ... ..uuuiiiiiiiiiiiiiiiiiie
Adnan Siraj Rakin (School of Electrical, Computer and Energy
Engineering, Arizona State University, USA), Zhezhi He (School of
Electrical, Computer and Energy Engineering, Arizona State University,
USA), and Deliang Fan (School of Electrical, Computer and Energy
Engineering, Arizona State University, USA)

Maintaining Discrimination and Fairness in Class Incremental Learning .13205....................
Bowen Zhao (Tsinghua University; Peng Cheng Laboratory), Xi Xiao
(Tsinghua University; Peng Cheng Laboratory), Guojun Gan (University
of Connecticut), Bin Zhang (Tsinghua University), and Shu-Tao Xia
(Tsinghua University; Peng Cheng Laboratory)

Background Data Resampling for Outlier-Aware Classification J3215.........ccccovvviieiiiii,
Yi Li (University of California, San Diego) and Nuno Vasconcelos
(University of California, San Diego)

STEFANN: Scene Text Editor Using Font Adaptive Neural Network .13225............................
Prasun Roy (Indian Statistical Institute, Kolkatoa, India), Saumik
Bhattacharya (Indian Institute of Technology, Kharagpur, India),
Subhankar Ghosh (Indian Statistical Institute, Kolkata, India), and
Umapada Pal (Indian Statistical Institute, Kolkata, India)

Geometry and Learning Co-Supported Normal Estimation for Unstructured Point Cloud .13235
Haoran Zhou (Nanjing University of Aeronautics and Astronautics; MIIT
Key Laboratory of Pattern Analysis and Machine Intelligence), Honghua
Chen (Nanjing University of Aeronautics and Astronautics), Yidan Feng
(Nanjing University of Aeronautics and Astronautics; MIIT Key
Laboratory of Pattern Analysis and Machine Intelligence), Qiong Wang
(Shenzhen Institutes of Advanced Technology), Jing Qin (The Hong Kong
Polytechnic University), Haoran Xie (Lingnan University), Fu Lee Wang
(The Open University of Hong Kong), Mingqgiang Wei (Nanjing University
of Aeronautics and Astronautics; MIIT Key Laboratory of Pattern
Analysis and Machine Intelligence), and Jun Wang (Nanjing University
of Aeronautics and Astronautics)

clxxxviii



Sequential Motif Profiles and Topological Plots for Offline Signature Verification .13245......
Elias N. Zois (University of West Attica, Greece), Evangelos Zervas
(University of West Attica, Greece), Dimitrios Tsourounis (University
of Patras, Patras, Greece), and George Economou (University of Patras,
Patras, Greece)

Optical Flow in Dense Foggy Scenes Using Semi-Supervised Learning .13256......................
Wending Yan (National University of Singapore), Aashish Sharma
(National University of Singapore), and Robby T. Tan (National
University of Singapore; Yale-NUS College)

A Spatial RNN Codec for End-to-End Image Compression J3260.........ccccovviiiiiiiiiiiiiiee .
Chaoyi Lin (Hikvision Research Institute, Hangzhou, China), Jiabao Yao
(Hikvision Research Institute, Hangzhou, China), Fangdong Chen
(Hikvision Research Institute, Hangzhou, China), and Li Wang
(Hikvision Research Institute, Hangzhou, China)

Object Relational Graph With Teacher-Recommended Learning for Video Captioning .13275
Zigi Zhang (National Laboratory of Pattern Recognition, CASIA;
University of Chinese Academy of Sciences), Yaya Shi (University of
Science and Technology of China), Chunfeng Yuan (National Laboratory
of Pattern Recognition, CASIA), Bing Li (National Laboratory of
Pattern Recognition, CASIA; PeopleAl, Inc.; State Key Laboratory of
Communication Content Cognition, People's Daily Online), Peijin Wang
(University of Chinese Academy of Sciences; Aerospace Information
Research Institute, CAS), Weiming Hu (National Laboratory of Pattern
Recognition, CASIA; University of Chinese Academy of Sciences; Center
for Excellence in Brain Science and Intelligence Technology, CAS), and
Zheng-Jun Zha (University of Science and Technology of China)

MMTM: Multimodal Transfer Module for CNN FUSion 13288, .......oiveeeee e,
Hamid Reza Vaezi Joze (Microsoft), Amirreza Shaban (Georgia Tech),
Michael L. luzzolino (CU Boulder), and Kazuhito Koishida (Microsoft)

Generalized Zero-Shot Learning via Over-Complete Distribution 13297.......................o......
Rohit Keshari (IIT-Delhi, India), Richa Singh (IIT Jodhpur, India),
and Mayank Vatsa (IIT Jodhpur, India)

Gait Recognition via Semi-supervised Disentangled Representation Learning to Identity and
Covariate Features 13300, . ...
Xiang Li (Nanjing University of Science and Technology; Osaka
University), Yasushi Makihara (Osaka University), Chi Xu (Nanjing
University of Science and Technology; Osaka University), Yasushi Yagi
(Osaka University), and Mingwu Ren (Nanjing University of Science and
Technology)

Poster 3-4P

Unifying Training and Inference for Panoptic Segmentation 13317...........ccccccovvviviiiiinnnnnn,
Qizhu Li (University of Oxford), Xiaojuan Qi (University of Oxford),
and Philip H.S. Torr (University of Oxford)

clxxxix



Associate-3Ddet: Perceptual-to-Conceptual Association for 3D Point Cloud Object Detection ........
13326
Liang Du (Institute of Science and Technology for Brain-Inspired
Intelligence, Fudan University, China; Key Laboratory of Computational
Neuroscience and Brain-Inspired Intelligence (Fudan University),
Ministry of Education, China), Xiaoging Ye (Baidu Inc., China), Xiao
Tan (Baidu Inc., China), Jianfeng Feng (Institute of Science and
Technology for Brain-Inspired Intelligence, Fudan University, China;
Key Laboratory of Computational Neuroscience and Brain-Inspired
Intelligence (Fudan University), Ministry of Education, China), Zhenbo
Xu (University of Science and Technology of China, China), Errui Ding
(Baidu Inc., China), and Shilei Wen (Baidu Inc., China)

Interactive Image Segmentation With First Click Attention .13336..................oooeeeeei.
Zheng Lin (TKLNDST, College of Computer Science, Nankai University),
Zhao Zhang (TKLNDST, College of Computer Science, Nankai University),
Lin-Zhuo Chen (TKLNDST, College of Computer Science, Nankai
University), Ming-Ming Cheng (TKLNDST, College of Computer Science,
Nankai University), and Shao-Ping Lu (TKLNDST, College of Computer
Science, Nankai University)

NETNet: Neighbor Erasing and Transferring Network for Better Single Shot Object Detection ........
13346
Yazhao Li (Tianjin Key Laboratory of Brain-inspired Intelligence
Technology, School of Electrical and Information Engineering, Tianjin
University, China), Yanwei Pang (Tianjin Key Laboratory of
Brain-inspired Intelligence Technology, School of Electrical and
Information Engineering, Tianjin University, China), Jianbing Shen
(Inception Institute of Artificial Intelligence, Abu Dhabi, UAE),
Jiale Cao (Tianjin Key Laboratory of Brain-inspired Intelligence
Technology, School of Electrical and Information Engineering, Tianjin
University, China), and Ling Shao (Inception Institute of Artificial
Intelligence, Abu Dhabi, UAE)

Scale-Equalizing Pyramid Convolution for Object Detection .13356..................oooe .
Xinjiang Wang (SenseTime Research), Shilong Zhang (SenseTime
Research), Zhuoran Yu (SenseTime Research), Litong Feng (SenseTime
Research), and Wayne Zhang (SenseTime Research)

Learning to Cluster Faces via Confidence and Connectivity Estimation .13366.....................
Lei Yang (The Chinese University of Hong Kong), Dapeng Chen (SenseTime
Group Limited), Xiaohang Zhan (The Chinese University of Hong Kong),
Rui Zhao (SenseTime Group Limited), Chen Change Loy (Nanyang
Technological University), and Dahua Lin (The Chinese University of
Hong Kong)

CXC



Cross-Modality Person Re-ldentification With Shared-Specific Feature Transfer .13376........
Yan Lu (School of Information Science and Technology, University of
Science and Technology of China, Hefei, China; Key Laboratory of
Electromagnetic Space Information, Chinese Academy of Science, Hefei,
China), Yue Wu (Damo Academy, Alibaba Group, Beijing, China), Bin Liu
(School of Information Science and Technology, University of Science
and Technology of China, Hefei, China; Key Laboratory of
Electromagnetic Space Information, Chinese Academy of Science, Hefei,
China), Tianzhu Zhang (School of Information Science and Technology,
University of Science and Technology of China, Hefei, China), Baopu Li
(Baidu Research(USA), USA), Qi Chu (School of Information Science and
Technology, University of Science and Technology of China, Hefei,
China; Key Laboratory of Electromagnetic Space Information, Chinese
Academy of Science, Hefei, China), and Nenghai Yu (School of
Information Science and Technology, University of Science and
Technology of China, Hefei, China; Key Laboratory of Electromagnetic
Space Information, Chinese Academy of Science, Hefei, China)

DPGN: Distribution Propagation Graph Network for Few-Shot Learning .13387....................
Ling Yang (Northwestern Polytechnical University), Liangliang Li
(Megvii Technology), Zilun Zhang (Megvii Technology), Xinyu Zhou
(Megvii Technology), Erjin Zhou (Megvii Technology), and Yu Liu
(Megvii Technology)

Density-Aware Graph for Deep Semi-Supervised Visual Recognition 13397.........................
Suichan Li (School of Information Science and Technology, University
of Science and Technology of China; Key Laboratory of Electromagnetic
Space Information, The Chinese Academy of Sciences), Bin Liu (School
of Information Science and Technology, University of Science and
Technology of China; Key Laboratory of Electromagnetic Space
Information, The Chinese Academy of Sciences), Dongdong Chen
(Microsoft Research), Qi Chu (School of Information Science and
Technology, University of Science and Technology of China; Key
Laboratory of Electromagnetic Space Information, The Chinese Academy
of Sciences), Lu Yuan (Microsoft Research), and Nenghai Yu (School of
Information Science and Technology, University of Science and
Technology of China; Key Laboratory of Electromagnetic Space
Information, The Chinese Academy of Sciences)

Unsupervised Multi-Modal Image Registration via Geometry Preserving Image-to-Image
Translation 13407 ...
Moab Arar (Tel Aviv University), Yiftach Ginger (Tel Aviv University),
Dov Danon (Tel Aviv University), Amit H. Bermano (Tel Aviv
University), and Daniel Cohen-Or (Tel Aviv University)

Binarizing MobileNet via Evolution-Based Searching 13417...............ooooeeii
Hai Phan (Carnegie Mellon University), Zechun Liu (Carnegie Mellon
University; Hong Kong University of Science and Technology), Dang
Huynh (Axon Enterprise), Marios Savvides (Carnegie Mellon University),
Kwang-Ting Cheng (Hong Kong University of Science and Technology), and
Zhigiang Shen (Carnegie Mellon University)

CXCi



Temporal-Context Enhanced Detection of Heavily Occluded Pedestrians .13427..................
Jialian Wu (State University of New York at Buffalo), Chunluan Zhou
(Wormpex Al Research), Ming Yang (Horizon Robotics, Inc.), Qian Zhang
(Horizon Robotics, Inc.), Yuan Li (Horizon Robotics, Inc.), and
Junsong Yuan (State University of New York at Buffalo)

Orderless Recurrent Models for Multi-Label Classification 13437...........cccccoiiiiiiiiiinn.
Vacit Oguz Yazici (State University of New York at Buffalo; Wormpex Al
Research), Abel Gonzalez-Garcia (State University of New York at
Buffalo), Arnau Ramisa (Wormpex Al Research; Horizon Robotics, Inc.),
Barttomiej Twardowski (State University of New York at Buffalo), and
Joost van de Weijer (State University of New York at Buffalo)

Gold Seeker: Information Gain From Policy Distributions for Goal-Oriented
Vision-and-Langauge Reasoning 13447 ...

Ehsan Abbasnejad (Australian Institute for Machine Learning & The

University of Adelaide, Australia), Iman Abbasnejad (Fugro Australia

Marine), Qi Wu (Australian Institute for Machine Learning & The

University of Adelaide, Australia), Javen Shi (Australian Institute

for Machine Learning & The University of Adelaide, Australia), and

Anton van den Hengel (Australian Institute for Machine Learning & The

University of Adelaide, Australia)

Rethinking the Route Towards Weakly Supervised Object Localization .13457......................
Chen-Lin Zhang (National Key Laboratory for Novel Software Technology,
Nanjing University, Nanjing, China), Yun-Hao Cao (National Key
Laboratory for Novel Software Technology, Nanjing University, Nanjing,
China), and Jianxin Wu (National Key Laboratory for Novel Software
Technology, Nanjing University, Nanjing, China)

Adversarial Feature Hallucination Networks for Few-Shot Learning 13467..............cccccc.....
Kai Li (Department of Electrical and Computer Engineering,
Northeastern University, Boston, USA), Yulun Zhang (Department of
Electrical and Computer Engineering, Northeastern University, Boston,
USA), Kunpeng Li (Department of Electrical and Computer Engineering,
Northeastern University, Boston, USA), and Yun Fu (Department of
Electrical and Computer Engineering, Northeastern University, Boston,
USA; Khoury College of Computer Science, Northeastern University,
Boston, USA)

Conditional Gaussian Distribution Learning for Open Set Recognition 13477......................
Xin Sun (Nanyang Technological University, Singapore), Zhenning Yang
(Nanyang Technological University, Singapore), Chi Zhang (Nanyang
Technological University, Singapore), Keck-Voon Ling (Nanyang
Technological University, Singapore), and Guohao Peng (Nanyang
Technological University, Singapore)

Connect-and-Slice: An Hybrid Approach for Reconstructing 3D Objects 13487....................
Hao Fang (Université Cote d'Azur, Inria) and Florent Lafarge
(Université Céte d'Azur, Inria)

Attentive Weights Generation for Few Shot Learning via Information Maximization .13496..
Yiluan Guo (Singapore University of Technology and Design) and
Ngai-Man Cheung (Singapore University of Technology and Design)

cxcii



Assessing Eye Aesthetics for Automatic Multi-Reference Eye In-Painting .13506...................
Bo Yan (Shanghai Key Laboratory of Intelligent Information Processing,
School of Computer Science, Fudan University), Qing Lin (Shanghai Key
Laboratory of Intelligent Information Processing, School of Computer
Science, Fudan University), Weimin Tan (Shanghai Key Laboratory of
Intelligent Information Processing, School of Computer Science, Fudan
University), and Shili Zhou (Shanghai Key Laboratory of Intelligent
Information Processing, School of Computer Science, Fudan University)

PuppeteerGAN: Arbitrary Portrait Animation With Semantic-Aware Appearance Transformation ...
13515

Zhuo Chen (Shenzhen International Graduate School, Tsinghua

University; UBTECH Sydney Al Centre, School of Computer Science,

Faculty of Engineering, The University of Sydney, Australia), Chaoyue

Wang (UBTECH Sydney Al Centre, School of Computer Science, Faculty of

Engineering, The University of Sydney, Australia), Bo Yuan (Shenzhen

International Graduate School, Tsinghua University), and Dacheng Tao

(UBTECH Sydney Al Centre, School of Computer Science, Faculty of

Engineering, The University of Sydney, Australia)

SEED: Semantics Enhanced Encoder-Decoder Framework for Scene Text Recognition .13525
Zhi Qiao (Institute of Information Engineering, Chinese Academy of
Sciences, Beijing, China; School of Cyber Security, University of
Chinese Academy of Sciences, Beijing, China), Yu Zhou (Institute of
Information Engineering, Chinese Academy of Sciences, Beijing, China),
Dongbao Yang (Institute of Information Engineering, Chinese Academy of
Sciences, Beijing, China), Yucan Zhou (Institute of Information
Engineering, Chinese Academy of Sciences, Beijing, China), and Weiping
Wang (Institute of Information Engineering, Chinese Academy of
Sciences, Beijing, China)

Texture and Shape Biased Two-Stream Networks for Clothing Classification and Attribute
RECOENITION 133 e

Yuwei Zhang (Department of Computer Science and Technology, Tsinghua

University), Peng Zhang (Department of Computer Science and

Technology, Tsinghua University), Chun Yuan (Tsinghua Shenzhen

International Graduate School; Peng Cheng Laboratory), and Zhi Wang

(Tsinghua Shenzhen International Graduate School; Peng Cheng

Laboratory)

Distortion Agnostic Deep Watermarking 13545, ... ..
Xiyang Luo (Google Research), Ruohan Zhan (Stanford University),
Huiwen Chang (Google Research), Feng Yang (Google Research), and
Peyman Milanfar (Google Research)

RMP-SNN: Residual Membrane Potential Neuron for Enabling Deeper High-Accuracy and
Low-Latency Spiking Neural Network 13505 ... e
Bing Han (School of Electrical and Computer Engineering, Purdue
University), Gopalakrishnan Srinivasan (School of Electrical and
Computer Engineering, Purdue University), and Kaushik Roy (School of
Electrical and Computer Engineering, Purdue University)

BFBox: Searching Face-Appropriate Backbone and Feature Pyramid Network for Face Detector ....
13565

Yang Liu (North China Electic Power University, Beijing) and Xu Tang

(Baidu Inc., Beijing)

cxciii



PFCNN: Convolutional Neural Networks on 3D Surfaces Using Parallel Frames .13575.........
Yuqi Yang (Tsinghua University; Microsoft Research Asia), Shilin Liu
(University of Science and Technology of China; Microsoft Research
Asia), Hao Pan (Microsoft Research Asia), Yang Liu (Microsoft Research
Asia), and Xin Tong (Microsoft Research Asia)

iTAML: An Incremental Task-Agnostic Meta-learning Approach 13585.................ccccie..
Jathushan Rajasegaran (Inception Institute of Artificial Intelligence,
UAE), Salman Khan (Inception Institute of Artificial Intelligence,
UAE), Munawar Hayat (Inception Institute of Artificial Intelligence,
UAE), Fahad Shahbaz Khan (Inception Institute of Artificial
Intelligence, UAE; CVL, Linképing University, Sweden), and Mubarak
Shah (University of Central Florida, USA)

Optimal least-squares solution to the hand-eye calibration problem 13595........................
Amit Dekel (Univrses), Linus Hédrenstam-Nielsen (Univrses), and Sergio
Caccamo (Univrses)

MnasFPN: Learning Latency-Aware Pyramid Architecture for Object Detection on Mobile
DEVICES T 300 .o
Bo Chen (Google Research), Golnaz Ghiasi (Google Research), Hanxiao
Liu (Google Research), Tsung-Yi Lin (Google Research), Dmitry
Kalenichenko (Google Research), Hartwig Adam (Google Research), and
Quoc V. Le (Google Research)

VSGNet: Spatial Attention Network for Detecting Human Object Interactions Using Graph
CoNVOIULIONS 13014, . o oo e e

Oytun Ulutan (Department of Electrical and Computer Engineering,

University of California, Santa Barbara, CA), A S M Iftekhar

(Department of Electrical and Computer Engineering, University of

California, Santa Barbara, CA), and B. S. Manjunath (Department of

Electrical and Computer Engineering, University of California, Santa

Barbara, CA)

End-to-End Camera Calibration for Broadcast Videos 13624..............................
Long Sha (Stats Perform), Jennifer Hobbs (Stats Perform), Panna Felsen
(Stats Perform), Xinyu Wei (Stats Perform), Patrick Lucey (Stats
Perform), and Sujoy Ganguly (Stats Perform)

Regularizing CNN Transfer Learning With Randomised Regression 13634...........................
Yang Zhong (Division of Robotics, Perception, and Learning, KTH Royal
Institute of Technology, Sweden) and Atsuto Maki (Division of
Robotics, Perception, and Learning, KTH Royal Institute of Technology,
Sweden)

KeypointNet: A Large-Scale 3D Keypoint Dataset Aggregated From Numerous Human Annotations
3044

Yang You (Shanghai Jiao Tong University, China), Yujing Lou (Shanghai

Jiao Tong University, China), Chengkun Li (Shanghai Jiao Tong

University, China), Zhoujun Cheng (Shanghai Jiao Tong University,

China), Liangwei Li (Shanghai Jiao Tong University, China), Lizhuang

Ma (Shanghai Jiao Tong University, China), Cewu Lu (Shanghai Jiao Tong

University, China), and Weiming Wang (Shanghai Jiao Tong University,

China)

cXCiv



Hierarchical Clustering With Hard-Batch Triplet Loss for Person Re-Identification .13654......
Kaiwei Zeng (National University of Defense Technology, Changsha,
China), Munan Ning (National University of Defense Technology,
Changsha, China), Yaohua Wang (National University of Defense
Technology, Changsha, China), and Yang Guo (National University of
Defense Technology, Changsha, China)

Joint Semantic Segmentation and Boundary Detection Using Iterative Pyramid Contexts .13663
Mingmin Zhen (Hong Kong University of Science and Technology), Jinglu
Wang (Microsoft Rresearch Asia), Lei Zhou (Hong Kong University of
Science and Technology), Shiwei Li (Everest Innovation Technology),
Tianwei Shen (Hong Kong University of Science and Technology),
Jiaxiang Shang (Hong Kong University of Science and Technology), Tian
Fang (Everest Innovation Technology), and Long Quan (Hong Kong
University of Science and Technology)

Attention-Guided Hierarchical Structure Aggregation for Image Matting .13673..................
Yu Qiao (Dalian University of Technology), Yuhao Liu (Dalian
University of Technology), Xin Yang (Dalian University of Technology;
Beijing Technology and Business University), Dongsheng Zhou (Dalian
University), Mingliang Xu (Zhengzhou University), Qiang Zhang (Dalian
University), and Xiaopeng Wei (Dalian University of Technology)

MetaFuse: A Pre-trained Fusion Model for Human Pose Estimation .13683..........................
Rongchang Xie (Center for Data Science, Peking University; Deepwise Al
Lab), Chunyu Wang (Microsoft Research Asia), and Yizhou Wang (Adv.
Inst. of Info. Tech., Peking University; Center on Frontiers of
Computing Studies, Peking University; CS Dept., Peking University)

Prior Guided GAN Based Semantic Inpainting 13693, ... ..ot
Avisek Lahiri (Indian Institute of Technology Kharagpur), Arnav Kumar
Jain (Microsoft), Sanskar Agrawal (Indian Institute of Technology
Kharagpur), Pabitra Mitra (Indian Institute of Technology Kharagpur),
and Prabir Kumar Biswas (Indian Institute of Technology Kharagpur)

Weakly Supervised Semantic Point Cloud Segmentation: Towards 10x Fewer Labels .13703.
Xun Xu (Department of Computer Science, National University of
Singapore) and Gim Hee Lee (Department of Computer Science, National
University of Singapore)

Physically Realizable Adversarial Examples for LiDAR Object Detection 13713.....................
James Tu (Uber ATG), Mengye Ren (Uber ATG, University of Toronto),
Sivabalan Manivasagam (Uber ATG,; University of Toronto), Ming Liang
(Uber ATG), Bin Yang (Uber ATG; University of Toronto), Richard Du
(Princeton University), Frank Cheng (Uber ATG; University of Toronto),
and Raquel Urtasun (Uber ATG; University of Toronto)

Combating Noisy Labels by Agreement: A Joint Training Method with Co-Regularization .13723
Hongxin Wei (School of Computer Science and Engineering, Nanyang
Technological University, Singapore), Lei Feng (School of Computer
Science and Engineering, Nanyang Technological University, Singapore),
Xiangyu Chen (Open FIESTA Center, Tsinghua University, China), and Bo
An (School of Computer Science and Engineering, Nanyang Technological
University, Singapore)

CXcv



Light-weight Calibrator: A Separable Component for Unsupervised Domain Adaptation .13733
Shaokai Ye (Institute for Interdisciplinary Information Core
Technology (IlISCT), China), Kailu Wu (Tsinghua University, China), Mu
Zhou (University of Tsukuba, Japan), Yunfei Yang (Tsinghua University,
China), Sia Huat Tan (Tsinghua University, China), Kaidi Xu
(Northeastern University, USA), Jiebo Song (Institute for
Interdisciplinary Information Core Technology (1lISCT), China),
Chenglong Bao (Tsinghua University, China), and Kaisheng Ma (Tsinghua
University, China)

Learn to Augment: Joint Data Augmentation and Network Optimization for Text Recognition ........
13743

Canjie Luo (South China University of Technology), Yuanzhi Zhu (South

China University of Technology), Lianwen Jin (South China University

of Technology), and Yongpan Wang (Alibaba Group)

Learning Selective Self-Mutual Attention for RGB-D Saliency Detection .13753.....................
Nian Liu (Northwestern Polytechincal University; Mohamed bin Zayed
University of Artificial Intelligence), Ni Zhang (Northwestern
Polytechincal University), and Junwei Han (Northwestern Polytechincal
University)

Cross-domain Object Detection through Coarse-to-Fine Feature Adaptation .13763.............
Yangtao Zheng (Beijing Advanced Innovation Center for Big Data and
Brain Computing, Beihang University; State Key Laboratory of Software
Development Environment, Beihang University; School of Computer
Science and Engineering, Beihang University, Beijing, China), Di Huang
(Beijing Advanced Innovation Center for Big Data and Brain Computing,
Beihang University; State Key Laboratory of Software Development
Environment, Beihang University; School of Computer Science and
Engineering, Beihang University, Beijing, China), Songtao Liu (Beijing
Advanced Innovation Center for Big Data and Brain Computing, Beihang
University; State Key Laboratory of Software Development Environment,
Beihang University; School of Computer Science and Engineering,
Beihang University, Beijing, China), and Yunhong Wang (Beijing
Advanced Innovation Center for Big Data and Brain Computing, Beihang
University; School of Computer Science and Engineering, Beihang
University, Beijing, China)

Estimating Low-Rank Region Likelihood Maps 13773, .........cccccooiii,
Gabriela Csurka (NAVER LABS Europe, France), Zoltan Kato (University
of Szeged, Institute of Informatics, Hungary; J. Selye University,
Komarno, Slovakia), Andor Juhasz (University of Szeged, Institute of
Informatics, Hungary), and Martin Humenberger (NAVER LABS Europe,
France)

Neural Head Reenactment with Latent Pose Descriptors 13783 ...
Egor Burkov (Samsung Al Center, Moscow; Skolkovo Institute of Science
and Technology), Igor Pasechnik (Samsung Al Center, Moscow), Artur
Grigorev (Samsung Al Center, Moscow), and Victor Lempitsky (Samsung Al
Center, Moscow; Skolkovo Institute of Science and Technology)

Learning Individual Speaking Styles for Accurate Lip to Speech Synthesis 13793.................
K R Prajwal (IlIT, Hyderabad), Rudrabha Mukhopadhyay (IlIT,
Hyderabad), Vinay P. Namboodiri (IIT, Kanpur), and C.V. Jawahar (IlIT,
Hyderabad)

CXCVi



Self-Supervised Learning of Video-Induced Visual Invariances .13803
Michael Tschannen (Google Research, Brain Team), Josip Djolonga
(Google Research, Brain Team), Marvin Ritter (Google Research, Brain
Team), Aravindh Mahendran (Google Research, Brain Team), Neil Houlsby
(Google Research, Brain Team), Sylvain Gelly (Google Research, Brain
Team), and Mario Lucic (Google Research, Brain Team)

Two-Stage Peer-Regularized Feature Recombination for Arbitrary Image Style Transfer 13813
Jan Svoboda (NNAISENSE, Switzerland; Universita della Svizzera
italiana, Switzerland), Asha Anoosheh (NNAISENSE, Switzerland),
Christian Osendorfer (NNAISENSE, Switzerland), and Jonathan Masci
(NNAISENSE, Switzerland)

MINA: Convex Mixed-Integer Programming for Non-Rigid Shape Alignment .13823
Florian Bernard (MPI Informatics), Zeeshan Khan Suri (Saarland
Informatics Campus), and Christian Theobalt (Saarland Informatics
Campus)

Improving One-Shot NAS by Suppressing the Posterior Fading 13833
Xiang Li (Brown University), Chen Lin (SenseTime Group Limited),
Chuming Li (SenseTime Group Limited), Ming Sun (SenseTime Group
Limited), Wei Wu (SenseTime Group Limited), Junjie Yan (SenseTime
Group Limited), and Wanli Ouyang (The University of Sydney)

Incremental Few-Shot Object Detection .13843...............
Juan-Manuel Pérez-Ria (Samsung Al Centre, Cambridge, United Kingdom),
Xiatian Zhu (Samsung Al Centre, Cambridge, United Kingdom), Timothy M.
Hospedales (Samsung Al Centre, Cambridge, United Kingdom; University
of Edinburgh, United Kingdom), and Tao Xiang (Samsung Al Centre,
Cambridge, United Kingdom;, University of Surrey, United Kingdom)

Synthetic Learning: Learn From Distributed Asynchronized Discriminator GAN Without Sharing
Medical IMage Data 13803 . e

Qi Chang (Rutgers University), Hui Qu (Rutgers University), Yikai

Zhang (Rutgers University), Mert Sabuncu (Cornell University), Chao

Chen (Stony Brook University), Tong Zhang (Hong Kong University of

Science and Technology), and Dimitris N. Metaxas (Cornell University)

Exploring Category-Agnostic Clusters for Open-Set Domain Adaptation .13864..................
Yingwei Pan (JD Al Research, Beijing, China), Ting Yao (/D Al
Research, Beijing, China), Yehao Li (/D Al Research, Beijing, China),
Chong-Wah Ngo (City University of Hong Kong, Kowloon, Hong Kong), and
Tao Mei (JD Al Research, Beijing, China)

Regularizing Class-Wise Predictions via Self-Knowledge Distillation 13873..........................
Sukmin Yun (Korea Advanced Institute of Science and Technology, South
Korea), Jongjin Park (Korea Advanced Institute of Science and
Technology, South Korea), Kimin Lee (University of California, USA),
and Jinwoo Shin (Korea Advanced Institute of Science and Technology,
South Koreaq)

Hierarchical Graph Attention Network for Visual Relationship Detection .13883
Li Mi (School of Remote Sensing and Information Engineering, Wuhan
University, China) and Zhenzhong Chen (School of Remote Sensing and
Information Engineering, Wuhan University, China)

cXcevii



M2m: Imbalanced Classification via Major-to-Minor Translation .13893...............................
Jaehyung Kim (Korea Advanced Institute of Science and Technology
(KAIST)), Jongheon Jeong (Korea Advanced Institute of Science and
Technology (KAIST)), and Jinwoo Shin (Korea Advanced Institute of
Science and Technology (KAIST))

CenterMask: Real-Time Anchor-Free Instance Segmentation 13903..................cccooviiieeee .
Youngwan Lee (Electronics and Telecommunications Research Institute
(ETRI), South Korea) and Jongyoul Park (Electronics and
Telecommunications Research Institute (ETRI), South Korea)

Multi-Path Learning for Object Pose Estimation Across Domains 13913................ccccoiinn...
Martin Sundermeyer (German Aerospace Center (DLR); Technical
University of Munich (TUM)), Maximilian Durner (German Aerospace
Center (DLR); Technical University of Munich (TUM)), En Yen Puang
(German Aerospace Center (DLR)), Zoltan-Csaba Marton (German Aerospace
Center (DLR)), Narunas Vaskevicius (Robert Bosch GmbH), Kai O. Arras
(Robert Bosch GmbH), and Rudolph Triebel (German Aerospace Center
(DLR); Technical University of Munich (TUM))

Incremental Learning in ONnline SCenario 13923, ... ... e
Jiangpeng He (School of Electrical and Computer Engineering, Purdue
University, USA), Runyu Mao (School of Electrical and Computer
Engineering, Purdue University, USA), Zeman Shao (School of Electrical
and Computer Engineering, Purdue University, USA), and Fengging Zhu
(School of Electrical and Computer Engineering, Purdue University,
USA)

Enhanced Transport Distance for Unsupervised Domain Adaptation J3933........................
Mengxue Li (School of Mathematics, Sun Yat-Sen University, China),
Yi-Ming Zhai (School of Mathematics, Sun Yat-Sen University, China),
You-Wei Luo (School of Mathematics, Sun Yat-Sen University, China),
Peng-Fei Ge (School of Mathematics, Sun Yat-Sen University, China),
and Chuan-Xian Ren (School of Mathematics, Sun Yat-Sen University,
China)

TESA: Tensor Element Self-Attention via Matricization 13942 ........ccooeiiiiiiicieiee
Francesca Babiloni (Huawei Noah's Ark Lab), loannis Marras (Huawei
Noah's Ark Lab), Gregory Slabaugh (Huawei Noah's Ark Lab), and
Stefanos Zafeiriou (Imperial College London)

Training a Steerable CNN for Guidewire Detection .13952............cccoeeiiiiiiiiiii
Donghang Li (Florida State University, USA) and Adrian Barbu (Florida
State University, USA)

Superpixel Segmentation With Fully Convolutional Networks 13961..........................
Fengting Yang (The Pennsylvania State University), Qian Sun (The
Pennsylvania State University), Hailin Jin (Adobe Research), and Zihan
Zhou (The Pennsylvania State University)

SharinGAN: Combining Synthetic and Real Data for Unsupervised Geometry Estimation .13971
Koutilya PNVR (University of Maryland, USA), Hao Zhou (University of
Maryland, USA), and David Jacobs (University of Maryland, USA)

cxeviii



Label Distribution Learning on Auxiliary Label Space Graphs for Facial Expression
RECONITION 1808 e
Shikai Chen (Southeast University), Jianfeng Wang (University of
Oxford), Yuedong Chen (Nanyang Technological University), Zhongchao
Shi (Al Lab, Lenovo Research), Xin Geng (Southeast University), and
Yong Rui (Al Lab, Lenovo Research)

Deep Residual Flow for Out of Distribution Detection .J3991..............cccooiiiiiiii
Ev Zisselman (Department of Electrical Engineering Technion) and Aviv
Tamar (Department of Electrical Engineering Technion)

FeatureFlow: Robust Video Interpolation via Structure-to-Texture Generation .J4001..........
Shurui Gui (UBTECH Sydney Al Centre, School of Computer Science,
Faculty of Engineering, The University of Sydney, Australia;

Department of Computer Science and Technology, University of Science
and Technology of China), Chaoyue Wang (UBTECH Sydney Al Centre,
School of Computer Science, Faculty of Engineering, The University of
Sydney, Australia), Qihua Chen (UBTECH Sydney Al Centre, School of
Computer Science, Faculty of Engineering, The University of Sydney,
Australia; School of Information Science and Technology, University of
Science and Technology of China), and Dacheng Tao (UBTECH Sydney Al
Centre, School of Computer Science, Faculty of Engineering, The
University of Sydney, Australia)

Learning Nanoscale Motion Patterns of Vesicles in Living Cells 14011.................................
Arif Ahmed Sekh (UIT The Arctic University of Norway, Tromsa, Norway),
Ida Sundvor Opstad (UiT The Arctic University of Norway, Tromsg,
Norway), Asa Birna Birgisdottir (UiT The Arctic University of Norway,
Tromsa, Norway; University Hospital of North Norway, Tromsa, Norway),
Truls Myrmel (UiT The Arctic University of Norway, Tromsa, Norway;
University Hospital of North Norway, Tromsg, Norway), Balpreet Singh
Ahluwalia (UIT The Arctic University of Norway, Tromsa, Norway),
Krishna Agarwal (UiT The Arctic University of Norway, Tromsa, Norway),
and Dilip K. Prasad (UiT The Arctic University of Norway, Tromse,
Norway)

Improving Action Segmentation via Graph-Based Temporal Reasoning .14021.....................
Yifei Huang (Institute of Industrial Science, The University of
Tokyo), Yusuke Sugano (Institute of Industrial Science, The University
of Tokyo), and Yoichi Sato (Institute of Industrial Science, The
University of Tokyo)

Episode-Based Prototype Generating Network for Zero-Shot Learning .14032
Yunlong Yu (College of Information Science & Electronic Engineering,
Zhejiang University, China), Zhong Ji (Tianjin Key BIIT Lab, School of
Electrical & Information Engineering, Tianjin University, China),
Jungong Han (WMG Data Science, University of Warwick, UK), and
Zhongfei Zhang (Department of Computer Science, Binghamton University,
USA)

Learning to Segmentthe Tail 1404 2. . ... oo
Xinting Hu (Nanyang Technological University), Yi Jiang (Alibaba
Group), Kaihua Tang (Nanyang Technological University), Jingyuan Chen
(Damo Academy, Alibaba Group), Chunyan Miao (Nanyang Technological
University), and Hanwang Zhang (Nanyang Technological University)

CXCiX



Learning to Evaluate Perception Models Using Planner-Centric Metrics .14052
Jonah Philion (NVIDIA), Amlan Kar (University of Toronto), and Sanja
Fidler (Vector Institute)

CoverNet: Multimodal Behavior Prediction Using Trajectory Sets .14062
Tung Phan-Minh (Caltech), Elena Corina Grigore (nuTonomy, An APTIV
Company), Freddy A. Boulton (nuTonomy, An APTIV Company), Oscar
Beijbom (nuTonomy, An APTIV Company), and Eric M. Wolff (nuTonomy, An
APTIV Company)

Real-World Person Re-ldentification via Degradation Invariance Learning 14072.................
Yukun Huang (University of Science and Technology of China, China),
Zheng-Jun Zha (University of Science and Technology of China, China),
Xueyang Fu (University of Science and Technology of China, China),
Richang Hong (Hefei University of Technology, China), and Liang Li
(Institute of Computing Technology, Chinese Academy of Sciences,
China)

Defending and Harnessing the Bit-Flip Based Adversarial Weight Attack .14083
Zhezhi He (School of Electrical, Computer and Energy Engineering,
Arizona State University, USA), Adnan Siraj Rakin (School of
Electrical, Computer and Energy Engineering, Arizona State University,
USA), Jingtao Li (School of Electrical, Computer and Energy
Engineering, Arizona State University, USA), Chaitali Chakrabarti
(School of Electrical, Computer and Energy Engineering, Arizona State
University, USA), and Deliang Fan (School of Electrical, Computer and
Energy Engineering, Arizona State University, USA)

Adversarial Latent Autoencoders 14092 ..........ooiiiiiiii i
Stanislav Pidhorskyi (Lane Department of Computer Science and
Electrical Engineering, West Virginia University, USA), Donald A.
Adjeroh (Lane Department of Computer Science and Electrical
Engineering, West Virginia University, USA), and Gianfranco Doretto
(Lane Department of Computer Science and Electrical Engineering, West
Virginia University, USA)

Adaptive Fractional Dilated Convolution Network for Image Aesthetics Assessment .14102..
Qiuyu Chen (Department of Computer Science, UNC Charlotte), Wei Zhang
(Shanghai Key Laboratory of Intelligent Information Processing, School
of Computer Science, Fudan University), Ning Zhou (Amazon Lab126),
Peng Lei (Amazon Lab126), Yi Xu (Shanghai Key Laboratory of
Intelligent Information Processing, School of Computer Science, Fudan
University), Yu Zheng (School of Cyber Engineering, Xidian
University), and Jianping Fan (Department of Computer Science, UNC
Charlotte)

Deep Generative Model for Robust Imbalance Classification .14112
Xinyue Wang (Beijing Key Lab of Traffic Data Analysis and Mining,
Beijing Jiaotong University, Beijing, China), Yilin Lyu (Beijing Key
Lab of Traffic Data Analysis and Mining, Beijing Jiaotong University,
Beijing, China), and Liping Jing (Beijing Key Lab of Traffic Data
Analysis and Mining, Beijing Jiaotong University, Beijing, China)

CC



Learning Deep Network for Detecting 3D Object Keypoints and 6D Poses .14122.................
Wangqging Zhao (Northwest University, Xi'an, China), Shaobo Zhang
(Northwest University, Xi'an, China), Ziyu Guan (Northwest University,
Xi'an, China), Wei Zhao (Xidian University, Xi'an, China), Jinye Peng
(Northwest University, Xi'an, China), and Jianping Fan (UNC-Charlotte,
NG, USA)

MetalQA: Deep Meta-Learning for No-Reference Image Quality Assessment J4131.............
Hancheng Zhu (School of Artificial Intelligence, Xidian University;
School of Information and Control Engineering, China University of
Mining and Technology), Leida Li (School of Artificial Intelligence,
Xidian University), Jinjian Wu (School of Artificial Intelligence,
Xidian University), Weisheng Dong (School of Artificial Intelligence,
Xidian University), and Guangming Shi (School of Artificial
Intelligence, Xidian University)

Sketchformer: Transformer-Based Representation for Sketched Structure 14141...............
Leo Sampaio Ferraz Ribeiro (ICMC, Universidade de Séo Paulo - Séo
Carlos/SP, Brazil), Tu Bui (CVSSP, University of Surrey - Guildford,
Surrey, UK), John Collomosse (CVSSP, University of Surrey - Guildford,
Surrey, UK; Adobe Research, Creative Intelligence Lab - San Jose, CA,
USA), and Moacir Ponti (ICMC, Universidade de Séo Paulo - Séo
Carlos/SP, Brazil)

Cylindrical Convolutional Networks for Joint Object Detection and Viewpoint Estimation .14151
Sunghun Joung (Yonsei University), Seungryong Kim (Ecole Polytechnique
Fédérale de Lausanne (EPFL); Korea University), Hanjae Kim (Yonsei
University), Minsu Kim (Yonsei University), Ig-jae Kim (Korea
Institute of Science and Technology (KIST)), Junghyun Cho (Korea
Institute of Science and Technology (KIST)), and Kwanghoon Sohn
(Yonsei University)

Learning a Unified Sample Weighting Network for Object Detection 14161.........................
Qi Cai (University of Science and Technology of China, Hefei, China),
Yingwei Pan (JD Al Research, Beijing, China), Yu Wang (/D Al Research,
Beijing, China), Jingen Liu (JD Al Research, USA), Ting Yao (ID Al
Research, Beijing, China), and Tao Mei (/D Al Research, Beijing,
China)

Old Is Gold: Redefining the Adversarially Learned One-Class Classifier Training Paradigm .14171
Muhammad Zaigham Zaheer (University of Science and Technology;
Electronics and Telecommunications Research Institute, Daejeon, South
Korea), Jin-Ha Lee (University of Science and Technology; Electronics
and Telecommunications Research Institute, Daejeon, South Korea),
Marcella Astrid (University of Science and Technology; Electronics and
Telecommunications Research Institute, Daejeon, South Korea), and
Seung-lk Lee (University of Science and Technology; Electronics and
Telecommunications Research Institute, Daejeon, South Korea)

An Adaptive Neural Network for Unsupervised Mosaic Consistency Analysis in Image Forensics....
14182
Quentin Bammey (CMLA, CNRS, ENS Paris-Saclay, Université
Paris-Saclay), Rafael Grompone von Gioi (CMLA, CNRS, ENS Paris-Saclay,
Université Paris-Saclay), and Jean-Michel Morel (CMLA, CNRS, ENS
Paris-Saclay, Université Paris-Saclay)

cci



McFlow: Monte Carlo Flow Models for Data Imputation 14193...................ccccciiiiiiiii,
Trevor W. Richardson (Rochester Data Science Consortium, University of
Rochester), Wencheng Wu (Rochester Data Science Consortium, University
of Rochester), Lei Lin (Rochester Data Science Consortium, University
of Rochester), Beilei Xu (Rochester Data Science Consortium,
University of Rochester), and Edgar A. Bernal (Rochester Data Science
Consortium, University of Rochester)

Learning to See Through Obstructions 14203, ...
Yu-Lun Liu (National Taiwan University; MediaTek Inc.), Wei-Sheng Lai
(Google), Ming-Hsuan Yang (Google; UC Merced), Yung-Yu Chuang
(National Taiwan University), and Jia-Bin Huang (Virginia Tech)

GaitPart: Temporal Part-Based Model for Gait Recognition 14213, ........cccooiiiiiiiiiicin
Chao Fan (University of Science and Technology Beijing; WATRIX.Al),
Yunjie Peng (Beihang University; WATRIX.Al), Chunshui Cao (WATRIX.Al),
Xu Liu (WATRIX.Al), Saihui Hou (WATRIX.Al), Jiannan Chi (University of
Science and Technology Beijing), Yongzhen Huang (WATRIX.Al), Qing Li
(University of Science and Technology Beijing), and Zhigiang He
(Lenovo Ltd; Beihang University)

EmotiCon: Context-Aware Multimodal Emotion Recognition Using Frege's Principle .14222..
Trisha Mittal (Department of Computer Science, University of Maryland,
USA), Pooja Guhan (Department of Computer Science, University of
Maryland, USA), Uttaran Bhattacharya (Department of Computer Science,
University of Maryland, USA), Rohan Chandra (Department of Computer
Science, University of Maryland, USA), Aniket Bera (Department of
Computer Science, University of Maryland, USA), and Dinesh Manocha
(Department of Computer Science, University of Maryland, USA;
Department of Electrical and Computer Engineering, University of
Maryland, USA)

Can Deep Learning Recognize Subtle Human Activities? 14232...........ccccciiiiiiiei,
Vincent Jacquot (Ecole Polytechnique, Fédérale de Lausanne), Zhuofan
Ying (University of Science and Technology of China), and Gabriel
Kreiman (Center for Brains, Minds and Machines, Boston, MA)

PhysGAN: Generating Physical-World-Resilient Adversarial Examples for Autonomous Driving ......
14242

Zelun Kong (The University of Texas at Dallas), Junfeng Guo (The

University of Texas at Dallas), Ang Li (The University of Maryland,

College Park), and Cong Liu (The University of Texas at Dallas)

ILFO: Adversarial Attack on Adaptive Neural Networks 14252...........ccccciiiiiiiiiii
Mirazul Haque (The University of Texas at Dallas), Anki Chauhan (The
University of Texas at Dallas), Cong Liu (The University of Texas at
Dallas), and Wei Yang (The University of Texas at Dallas)

On Translation Invariance in CNNs: Convolutional Layers Can Exploit Absolute Spatial
LOCATION 14202 ...t
Osman Semih Kayhan (Computer Vision Lab, Delft University of
Technology) and Jan C. van Gemert (Computer Vision Lab, Delft
University of Technology)

Diverse Image Generation via Self-Conditioned GANS 14274...............ccccccccciiiiiiiii,
Steven Liu (MIT CSAIL), Tongzhou Wang (MIT CSAIL), David Bau (MIT
CSAIL), Jun-Yan Zhu (Adobe Research), and Antonio Torralba (MIT CSAIL)

ccii



Inducing Hierarchical Compositional Model by Sparsifying Generator Network .14284.........
Xianglei Xing (College of Automation, Harbin Engineering University,
China), Tianfu Wu (Department of Electrical and Computer Engineering,
NC State University), Song-Chun Zhu (Department of Statistics,
University of California, Los Angeles), and Ying Nian Wu (Department
of Statistics, University of California, Los Angeles)

CARP: Compression Through Adaptive Recursive Partitioning for Multi-Dimensional Images
14294

Rongjie Liu (Rice University), Meng Li (Rice University), and Li Ma

(Duke University)

GrappaNet: Combining Parallel Imaging With Deep Learning for Multi-Coil MRI Reconstruction
14303

Anuroop Sriram (Facebook Al Research (FAIR)), Jure Zbontar (Facebook

Al Research (FAIR)), Tullie Murrell (Facebook Al Research (FAIR)), C.

Lawrence Zitnick (Facebook Al Research (FAIR)), Aaron Defazio

(Facebook Al Research (FAIR)), and Daniel K. Sodickson (NYU School of

Medicine)

Can Weight Sharing Outperform Random Architecture Search? An Investigation With TUNAS ........
14311

Gabriel Bender (Google Research, Contributed Equally), Hanxiao Liu

(Google Research, Contributed Equally), Bo Chen (Google Research),

Grace Chu (Google Research), Shuyang Cheng (Waymo), Pieter-jan

Kindermans (Google Research), and Quoc V. Le (Google Research)

Context Aware Graph Convolution for Skeleton-Based Action Recognition .14321................
Xikun Zhang (UBTECH Sydney Al Centre, School of Computer Science,
Faculty of Engineering, The University of Sydney, Australia), Chang Xu
(UBTECH Sydney Al Centre, School of Computer Science, Faculty of
Engineering, The University of Sydney, Australia), and Dacheng Tao
(UBTECH Sydney Al Centre, School of Computer Science, Faculty of
Engineering, The University of Sydney, Australia)

Fast(er) Reconstruction of Shredded Text Documents via Self-Supervised Deep Asymmetric
Metric Learning 433 e

Thiago M. Paixdo (Federal Institute of Espirito Santo (IFES), Serra,

Brazil; Federal University of Espirito Santo (UFES), Vit dria,

Brazil), Rodrigo F. Berriel (Federal University of Espirito Santo

(UFES), Vit 6ria, Brazil), Maria C. S. Boeres (Federal University of

Espirito Santo (UFES), Vit dria, Brazil), Alessandro L. Koerich (Ecole

de Technologie Supérieure (ETS), Montreal, Canada), Claudine Badue

(Federal University of Espirito Santo (UFES), Vit dria, Brazil),

Alberto F. De Souza (Federal University of Espirito Santo (UFES), Vit

6ria, Brazil), and Thiago Oliveira-Santos (Federal University of

Espirito Santo (UFES), Vit dria, Brazil)

Revisiting Pose-Normalization for Fine-Grained Few-Shot Recognition .14340Q
Luming Tang (Cornell University), Davis Wertheimer (Cornell
University), and Bharath Hariharan (Cornell University)

RankMI: A Mutual Information Maximizing Ranking Loss 14350, ...,
Mete Kemertas (Samsung Al Centre Toronto), Leila Pishdad (Samsung Al
Centre Toronto), Konstantinos G. Derpanis (Samsung Al Centre Toronto),
and Afsaneh Fazly (Samsung Al Centre Toronto)

cciii



Learning Memory-Guided Normality for Anomaly Detection .14360..........cccccooviiiiiiiiciennnnns
Hyunjong Park (School of Electrical and Electronic Engineering, Yonsei
University), Jongyoun Noh (School of Electrical and Electronic
Engineering, Yonsei University), and Bumsub Ham (School of Electrical
and Electronic Engineering, Yonsei University)

Appearance Shock Grammar for Fast Medial Axis Extraction From Real Images .1437Q........
Charles-Olivier Dufresne Camaro (University of Toronto), Morteza
Rezanejad (School of Computer Science and Centre for Intelligent
Machines, McGill University), Stavros Tsogkas (University of Toronto;
Samsung Toronto Al Research Center), Kaleem Siddigi (School of
Computer Science and Centre for Intelligent Machines, McGill
University), and Sven Dickinson (University of Toronto; Samsung
Toronto Al Research Center; Vector Institute for Artificial
Intelligence)

Generalizing Hand Segmentation in Egocentric Videos With Uncertainty-Guided Model
Adaptation 4380 ... o
Minjie Cai (Hunan University), Feng Lu (State Key Lab. of VR
Technology and Systems, Beihang University; Beijing Advanced
Innovation Center for Big Data-Based Precision Medicine, Beihang

University; Peng Cheng Laboratory), and Yoichi Sato (The University of
Tokyo)

DeFeat-Net: General Monocular Depth via Simultaneous Unsupervised Representation Learning .
14390

Jaime Spencer (Centre for Vision, Speech and Signal Processing

(CVSSP), University of Surrey), Richard Bowden (Centre for Vision,

Speech and Signal Processing (CVSSP), University of Surrey), and Simon

Hadfield (Centre for Vision, Speech and Signal Processing (CVSSP),

University of Surrey)

Learning Visual Motion Segmentation Using Event Surfaces 14402....................cccccoiiiiee..
Anton Mitrokhin (University of Maryland, ), Zhiyuan Hua (University of
Maryland, ), Cornelia Fermdiller (University of Maryland, ), and
Yiannis Aloimonos (University of Maryland,)

Social-STGCNN: A Social Spatio-Temporal Graph Convolutional Neural Network for Human
Trajectory Prediction 4402, ... e
Abduallah Mohamed (The University of Texas at Austin), Kun Qian (The
University of Texas at Austin), Mohamed Elhoseiny (KAUST; Stanford
University), and Christian Claudel (The University of Texas at Austin)

Discriminative Multi-Modality Speech Recognition 14421 ...
Bo Xu (Xpeng Motors), Cheng Lu (Xpeng Motors), Yandong Guo (Xpeng
Motors), and Jacob Wang (Xpeng Motors)

cciv



Clean-Label Backdoor Attacks on Video Recognition Models 14431..............ccccccoiiiiiiiii L.
Shihao Zhao (Shanghai Key Lab of Intelligent Information Processing,
School of Computer Science, Fudan University), Xingjun Ma (School of
Computing and Information Systems, The University of Melbourne), Xiang
Zheng (School of Computing and Information Systems, The University of
Melbourne), James Bailey (School of Computing and Information Systems,
The University of Melbourne), Jingjing Chen (Shanghai Key Lab of
Intelligent Information Processing, School of Computer Science, Fudan
University), and Yu-Gang Jiang (Shanghai Key Lab of Intelligent
Information Processing, School of Computer Science, Fudan University)

Detecting Adversarial Samples Using Influence Functions and Nearest Neighbors .14441....
Gilad Cohen (Tel Aviv University, Tel Aviv), Guillermo Sapiro (Duke
University, North Carolina), and Raja Giryes (Tel Aviv University, Tel
Aviv)

Unsupervised Model Personalization While Preserving Privacy and Scalability: An Open
ProBIEmM J445 e
Matthias De Lange (KU Leuven), Xu Jia (Huawei, Noah's Ark Lab), Sarah
Parisot (Huawei, Noah's Ark Lab; Mila), Ales Leonardis (Huawei, Noah's
Ark Lab), Gregory Slabaugh (Huawei, Noah's Ark Lab), and Tinne
Tuytelaars (KU Leuven)

GlIFnets: Differentiable GIF Encoding Framework 14461 ..........ccooiiiiiiie
Innfarn Yoo (Google Research - California), Xiyang Luo (Google
Research - California), Yilin Wang (Google Research - California),
Feng Yang (Google Research - California), and Peyman Milanfar (Google
Research - California)

Learning Invariant Representation for Unsupervised Image Restoration 14471...................
Wenchao Du (College of Computer Science, Sichuan University, China),
Hu Chen (College of Computer Science, Sichuan University, China), and
Hongyu Yang (College of Computer Science, Sichuan University, China)

Improved Few-Shot Visual Classification J4481................cccoiiiiiiieeeee e,
Peyman Bateni (University of British Columbia), Raghav Goyal
(University of British Columbia; Vector Institute), Vaden Masrani
(University of British Columbia), Frank Wood (University of British
Columbia; MILA; CIFAR Al Chair), and Leonid Sigal (University of
British Columbia; Vector Institute; CIFAR Al Chair)

Learning Weighted Submanifolds With Variational Autoencoders and Riemannian Variational
AULOENCOAEIS TA49L .. o e
Nina Miolane (Stanford University) and Susan Holmes (Stanford
University)

Learning Geocentric Object Pose in Oblique Monocular Images .14500Q
Gordon Christie (The Johns Hopkins University Applied Physics
Laboratory), Rodrigo Rene Rai Munoz Abujder (The Johns Hopkins
University Applied Physics Laboratory), Kevin Foster (The Johns
Hopkins University Applied Physics Laboratory), Shea Hagstrom (The
Johns Hopkins University Applied Physics Laboratory), Gregory D. Hager
(The Johns Hopkins University), and Myron Z. Brown (The Johns Hopkins
University Applied Physics Laboratory)

ccv



Understanding Adversarial Examples From the Mutual Influence of Images and Perturbations
14509

Chaoning Zhang (Robotics and Computer Vision (RCV) Laboratory, Korea

Advanced Institute of Science and Technology (KAIST), Korea), Philipp

Benz (Robotics and Computer Vision (RCV) Laboratory, Korea Advanced

Institute of Science and Technology (KAIST), Korea), Tooba Imtiaz

(Robotics and Computer Vision (RCV) Laboratory, Korea Advanced

Institute of Science and Technology (KAIST), Korea), and In So Kweon

(Robotics and Computer Vision (RCV) Laboratory, Korea Advanced

Institute of Science and Technology (KAIST), Korea)

Your Local GAN: Designhing Two Dimensional Local Attention Mechanisms for Generative Models..
14519

Giannis Daras (National Technical University of Athens), Augustus

Odena (Google Brain), Han Zhang (Google Brain), and Alexandros G.

Dimakis (UT Austin)

MoreFusion: Multi-object Reasoning for 6D Pose Estimation from Volumetric Fusion 14528
Kentaro Wada (Dyson Robotics Laboratory, Imperial College London),
Edgar Sucar (Dyson Robotics Laboratory, Imperial College London),
Stephen James (Dyson Robotics Laboratory, Imperial College London),
Daniel Lenton (Dyson Robotics Laboratory, Imperial College London),
and Andrew J. Davison (Dyson Robotics Laboratory, Imperial College
London)

HCNAF: Hyper-Conditioned Neural Autoregressive Flow and its Application for Probabilistic
Occupancy Map Forecasting 14038 ... ..o
Geunseob Oh (University of Michigan) and Jean-Sébastien Valois (Uber
ATG)

Detail-recovery Image Deraining via Context Aggregation Networks .14548
Sen Deng (Nanjing University of Aeronautics and Astronautics; MIIT Key
Laboratory of Pattern Analysis and Machine Intelligence), Minggiang
Wei (Nanjing University of Aeronautics and Astronautics;, MIIT Key
Laboratory of Pattern Analysis and Machine Intelligence), Jun Wang
(Nanjing University of Aeronautics and Astronautics; MIIT Key
Laboratory of Pattern Analysis and Machine Intelligence), Yidan Feng
(Nanjing University of Aeronautics and Astronautics; MIIT Key
Laboratory of Pattern Analysis and Machine Intelligence), Luming Liang
(Microsoft Applied Sciences Group), Haoran Xie (Lingnan University),

Fu Lee Wang (The Open University of Hong Kong), and Meng Wang (Hefei
University of Technology)

MCEN: Bridging Cross-Modal Gap between Cooking Recipes and Dish Images with Latent
Variable Model 4558, ... .. o

Han Fu (Zhejiang University, Hangzhou, China; Alibaba-Zhejiang

University Joint Institute of Frontier Technologies, China), Rui Wu

(Zhejiang University, Hangzhou, China), Chenghao Liu (Singapore

Management University, Singapore), and Jianling Sun (Zhejiang

University, Hangzhou, China; Alibaba-Zhejiang University Joint

Institute of Frontier Technologies, China)

cevi



Hypergraph Attention Networks for Multimodal Learning 14569.................................
Eun-Sol Kim (Kakao Brain), Woo Young Kang (Kakao Brain), Kyoung-Woon
On (Department of Computer Science and Engineering, Seoul National
University), Yu-Jung Heo (Department of Computer Science and
Engineering, Seoul National University), and Byoung-Tak Zhang
(Department of Computer Science and Engineering, Seoul National
University; Al Institute (AllS), Seoul National University)

Moving in the Right Direction: A Regularization for Deep Metric Learning .14579.................
Deen Dayal Mohan (Department of Computer Science and Engineering,
University at Buffalo, USA), Nishant Sankaran (Department of Computer
Science and Engineering, University at Buffalo, USA), Dennis
Fedorishin (Department of Computer Science and Engineering, University
at Buffalo, USA), Srirangaraj Setlur (Department of Computer Science
and Engineering, University at Buffalo, USA), and Venu Govindaraju
(Department of Computer Science and Engineering, University at
Buffalo, USA)

Rethinking Depthwise Separable Convolutions: How Intra-Kernel Correlations Lead to
Improved MobileNets 14588, ... ...
Daniel Haase (ZEISS Microscopy) and Manuel Amthor (ZEISS Microscopy)

Seeing without Looking: Contextual Rescoring of Object Detections for AP Maximization .14598
Lourencgo V. Pato (Institute for Systems and Robotics / IST, ULisboa),
Renato Negrinho (Carnegie Mellon University), and Pedro M. Q. Aguiar
(Institute for Systems and Robotics / IST, ULisboa)

Runwu Zhou (State Key Laboratory of Computer Science, Institute of
Software, Chinese Academy of Sciences, China; University of Chinese
Academy of Sciences, Beijing, China) and Yi-Dong Shen (State Key
Laboratory of Computer Science, Institute of Software, Chinese Academy
of Sciences, China)

Fast Sparse CoNVNETS 146007 .. ..o
Erich Elsen (DeepMind, London, UK), Marat Dukhan (Google, CA), Trevor
Gale (Google, CA), and Karen Simonyan (DeepMind, London, UK)

Few Sample Knowledge Distillation for Efficient Network Compression 14627...................
Tianhong Li (MIT), Jianguo Li (Intel Labs), Zhuang Liu (UC Berkeley),
and Changshui Zhang (Dept. Automation, Tsinghua University)

Predicting Sharp and Accurate Occlusion Boundaries in Monocular Depth Estimation Using
Displacement Fields JJ4B30. ... ..o
Michaél Ramamonjisoa (LIGM, IMAGINE, Ecole des Ponts, Univ Gustave
Eiffel, CNRS, Marne-la-Valléee, France), Yuming Du (LIGM, IMAGINE,
Ecole des Ponts, Univ Gustave Eiffel, CNRS, Marne-la-Valléee, France),
and Vincent Lepetit (LIGM, IMAGINE, Ecole des Ponts, Univ Gustave
Eiffel, CNRS, Marne-la-Valléee, France)

cevii



Shape correspondence using anisotropic Chebyshev spectral CNNs .......................oool. 14646
Qinsong Li (Institute of Engineering Modeling and Scientific
Computing, Central South University), Shengjun Liu (Institute of
Engineering Modeling and Scientific Computing, Central South
University; State Key Laboratory of High Performance Manufacturing
Complex, Central South University), Ling Hu (School of Mathematics and
Computational Science, Hunan First Normal University), and Xinru Liu
(Institute of Engineering Modeling and Scientific Computing, Central
South University)

RetinaTrack: Online Single Stage Joint Detection and Tracking .....................co.ccoiiiiiiii . 14656
Zhichao Lu (Google), Vivek Rathod (Google), Ronny Votel (Google), and
Jonathan Huang (Google)

Multimodal Categorization of Crisis Events in Social Media ...................ccccooiiioiii i 14667
Mahdi Abavisani (Dataminr Inc., New York, NY), Liwei Wu (Department of
Statistics University of California, Davis, CA), Shengli Hu (Dataminr
Inc., New York, NY), Joel Tetreault (Dataminr Inc., New York, NY), and
Alejandro Jaimes (Dataminr Inc., New York, NY)

SPARE3D: A Dataset for SPAtial REasoning on Three-View Line Drawings ............................ 14678
Wenyu Han (New York University Tandon School of Engineering), Siyuan
Xiang (New York University Tandon School of Engineering), Chenhui Liu
(New York University Tandon School of Engineering), Ruoyu Wang (New
York University Tandon School of Engineering), and Chen Feng (New York
University Tandon School of Engineering)

SwapText: Image Based Texts Transfer in SCENES ..............oooiiiiiii e 14688
Qiangpeng Yang (Alibaba Group), Jun Huang (Alibaba Group), and Wei Lin
(Alibaba Group)
OrigamiNet: Weakly-Supervised, Segmentation-Free, One-Step, Full Page Text Recognition by
learning t0 UNTOId L o o e e 14698

Mohamed Yousef (Intuition Machines, Inc.) and Tom E. Bishop (Intuition
Machines, Inc.)

FroDO: From Detections to 3D ObJeCES ...ttt 14708
Martin Riinz (Facebook Reality Labs; Department of Computer Science,
University College London), Kejie Li (Facebook Reality Labs; School of
Computer Science, The University of Adelaide), Meng Tang (Facebook
Reality Labs), Lingni Ma (Facebook Reality Labs), Chen Kong (Facebook
Reality Labs), Tanner Schmidt (Facebook Reality Labs), lan Reid
(School of Computer Science, The University of Adelaide), Lourdes
Agapito (Department of Computer Science, University College London),
Julian Straub (Facebook Reality Labs), Steven Lovegrove (Facebook
Reality Labs), and Richard Newcombe (Facebook Reality Labs)

Author Index

ceviii





