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TUESDAY EVENING - Registration / Reception, 7-9pm (Golden Cliff Room) 

WEDNESDAY MORNING 

SESSION 1 Advances in Video Coding Technologies and Applications, Part 1 
8:00am: Synergies between In-loop and Out-of-Loop Mapping for HDR-PQ Content ............. 3  

Edouard Francois, Milos Radosavljevic, and Alan Stein 
InterDigital 

8:20am: Beyond Keypoint Coding: Temporal Evolution Inference with Compact Feature 
Representation for Talking Face Video Compression .............................................................. 13  

Bolin Chen1, Zhao Wang2, Binzhe Li1, Rongqun Lin1, Shiqi Wang1, and Yan Ye2 
1City University of Hong Kong, China, 2Alibaba Group, China 

8:40am: Improved Deep Image Compression with Joint Optimization of Cross Channel  
Context Model and Generalized Loop Filter ............................................................................ 23  

Changyue Ma, Zhao Wang, Ru-Ling Liao, and Yan Ye 
Alibaba Group, China 

9:00am: A Smart Reference Picture Resampling Approach for VVC ..................................... 33  
Tianliang Fu1, Kai Zhang2, Yue Li2, Li Zhang2, Shanshe Wang1, and Siwei Ma1 
1Peking University, China, 2Bytedance Inc. 

9:20am: Learning-Based Fast Depth Inter Coding for 3D-HEVC via XGBoost .................... 43  
Zixiang Zhang, Li Yu, Jian Qian, and Hongkui Wang 

Huazhong University of Science and Technology, China 
Break: 9:40am - 10:00am 
SESSION 2 Computation Over Compressed Data, Part 1 
10:00am: Linear-Time Minimization of Wheeler DFAs .......................................................... 53  

Jarno Alanko1, Nicola Cotumaccio2, and Nicola Prezza3 
1University of Helsinki, Finland - Dalhousie University, Canada,  
2Gran Sasso Science Institute, Italy, 3Ca’ Foscari University, Italy 

10:20am: FM-Indexing Grammars Induced by Suffix Sorting for Long Patterns ................. 63  
Jin-Jie Deng1, Wing-Kai Hon1, Dominik Köppl2, and Kunihiko Sadakane3 
1Tsing Hua University, Taiwan, 2TMDU, Japan, 3The University of Tokyo, Japan 

10:40am: Computing Matching Statistics on Repetitive Texts ............................................... 73  
Younan Gao 

Dalhousie University, Canada 
Break: 11:00am - 11:20am 
SESSION 3 Computation Over Compressed Data, Part 2 
11:20am: HOLZ: High-Order Entropy Encoding of Lempel-Ziv Factor Distances ................ 83  

Dominik Köppl1, Gonzalo Navarro2, and Nicola Prezza3 
1TMDU, Japan, 2University of Chile, 3Ca' Foscari University, Italy 

11:40am: CSTs for Terabyte-Sized Data .................................................................................. 93  
Marco Oliva1, Davide Cenzato2, Massimiliano Rossi1, Zsuzsanna Lipták2,  
Travis Gagie3, and Christina Boucher1 
1University of Florida, 2University of Verona, Italy, 3Dalhousie University, Canada 

noon: Compact Representation of Interval Graphs of Bounded Degree  
and Chromatic Number ........................................................................................................... 103  

Sankardeep Chakraborty1 and Seungbum Jo2 
1University Tokyo, Japan, 2Chungnam National University, Korea  
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Wednesday Lunch Break: 12:20pm - 2:30pm 

WEDNESDAY MID-DAY 

Keynote Speaker 
2:30pm - 3:30pm 

Generative Face Video Compression: Promises and Challenges 
Dr. Yan Ye 

Alibaba Group 
Rapid advancement in artificial intelligence technology has allowed people to manipulate images 
and videos using deep generative models. Among these, a particular area of interest to the data 
compression community is the application of deep generative models towards compressing 
talking-face video at ultra-low bit rates. By focusing on talking faces, generative face video 
compression is able to effectively learn the inherent structure and prior knowledge about human 
faces (such as their shape, composition of different parts, and movement) and deliver promising 
compression results. At ultra-low bit rates, when conventional video compression standards such 
as H.264/AVC, H.265/HEVC and even the latest H.266/VVC standard are apt to suffer from 
significant blocking artifacts and blurriness beyond the point of recognition, generative face 
compression can maintain clearer images of the face and its expression.  Further, generative face 
compression techniques can be applied toward rotation and/or animation of the reconstructed 
face and promise to deliver a more interactive and immersive experience in the nascent 
metaverse. In this talk, we present an overview of generative face video compression schemes, 
and compare their compression efficiency and visual quality with that of the state-of-the-art 
VVC standard. At the same time of showing great potential, generative face video compression 
also faces a multitude of challenges, including delivering stable performance (e.g. minimizing 
visually unpleasant distortions), operating beyond ultra-low bit rate ranges, and efficiently 
compressing content with larger range of motion such as those found in head-and-shoulder 
videos. The second part of this talk will be devoted to discussing some of our recent attempts to 
overcome these challenges.  

Yan Ye is the head of Video Standards and Implementations at Alibaba Cloud 
Intelligence, Alibaba Group, Sunnyvale, CA, USA, where she oversees multimedia 
standards development, hardware and software video codec implementations, as well 
as AI-based video technology development. She is also the chair of INCITS L3.1 
MPEG development activity, and an associate rapporteur of ITU-T SG16 Q6 video 
coding experts group (VCEG). She has been involved in the development of various 
video coding and streaming standards, including H.266/VVC, H.265/HEVC, scalable 
extension of H.264/MPEG-4 AVC, MPEG DASH, and MPEG OMAF. She is an 
editor of the VVC Test Model and the 360Lib algorithm description, and was 
previously an editor of the scalable extension and the screen content coding extension 
of the HEVC standard.  She received the B.S. and M.S. degrees in electrical 
engineering from the University of Science and Technology of China, and the Ph.D. 
degree in electrical engineering from the University of California, San Diego. She has 
published more than 50 articles in peer-reviewed journals and conferences. Her 
research interests include advanced video coding, processing and streaming 
algorithms, real-time and immersive video communications, AR/VR, and deep 
learning-based video coding, processing, and quality assessment. 
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WEDNESDAY AFTERNOON 

SESSION 4 
4:00pm: Privacy-Assured and Multi-prior Recovered Compressed Sensing for Image  
Compression-Encryption Applications ................................................................................... 113  

Hui Huang, Di Xiao, and Min Li 
Chongqing University, China 

4:20pm: Compressing Cipher Images by Using Semi-Tensor Product Compressed Sensing  
and Pre-mapping ...................................................................................................................... 123  

Bo Zhang1, Di Xiao2, Hui Huang2, and Jia Liang2 
1Army Engineering University, China, 2National Chongqing University, China 

4:40pm: A Huffman Code Based Crypto-System ................................................................... 133  
Yoav Gross1, Shmuel T. Klein2, Elina Opalinsky1, Rivka Revivo1,  
and Dana Shapira1 
1Ariel University, Israel, 2Bar Ilan University, Israel 

Break: 5:00pm - 5:20pm 

SESSION 5 
5:20pm: An Edge Aware Motion Modeling Technique Leveraging on the Discrete Cosine  
Basis Oriented Motion Model and Frame Super Resolution ................................................. 143  

Ashek Ahmmed1, Manoranjan Paul2, Mark Pickering1, and Andrew Lambert1 
1University of New South Wales, Australia, 2Charles Sturt University, Australia 

5:40pm: Stochastic Model of Block Segmentation Based on Improper Quadtree and Optimal  
Code under the Bayes Criterion .............................................................................................. 153  

Yuta Nakahara and Toshiyasu Matsushima 
Waseda University, Japan 

6:00pm: Entropy Modeling via Gaussian Process Regression for Learned Image 
Compression ............................................................................................................................. 163  

Maida Cao1, Wenrui Dai1, Shaohui Li1, Chenglin Li1, Junni Zou1, Ying Chen2,  
and Hongkai Xiong1 
1Shanghai Jiao Tong University, China, 2Alibaba Group, China 

6:20pm: Optimal Strategic Quantizer Design via Dynamic Programming .......................... 173  
Anju Anand and Emrah Akyol 

SUNY-Binghamton, USA 
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THURSDAY MORNING 

SESSION 6 Machine Learning in Compression, Part 1 
8:00am: Neural Distributed Image Compression Using Common Information ................... 182  

Nitish Mital1, Ezgi Ozyilkan2, Ali Garjani3, and Deniz Gunduz1 
1Imperial College London, United Kingdom, 2New York University, USA,  
3Swiss Federal Institute of Technology Lausanne (EPFL), Switzerland 

8:20am: Deep Correlated Image Set Compression Based on Distributed Source Coding  
and Multi-scale Fusion ............................................................................................................ 192  

Jin Wang1, Yunhui Shi1, Yinsen Xing1, Nam Ling2, and Baocai Yin1 
1Beijing University of Technology, China, 2Santa Clara University, USA 

8:40am: Rate Distortion Characteristic Modeling for Neural Image Compression ............. 202  
Chuanmin Jia1, Ziqing Ge2, Shanshe Wang1, Siwei Ma1, and Wen Gao1 
1Peking University, China, 2University of Chinese Academy of Sciences, China 

9:00am: Graph-Based Transform Based on 3D Convolutional Neural Network for  
Intra-Prediction of Imaging Data ........................................................................................... 212 

Debaleena Roy1, Tanaya Guha2, and Victor Sanchez1 
1University of Warwick, United Kingdom, 2University of Glasgow, United Kingdom 

9:20am: Fast Partition Mode Decision via a Plug-in Fully Connected Network  
for Video Coding ....................................................................................................................... 222  

Jiaqi Zhang1, Meng Wang2, Chuanmin Jia3, Qi Wang4, Shanshe Wang3, Siwei Ma3,  
and Wen Gao3 
1University of Chinese Academy of Sciences, China, 2City University of Hong Kong, 
China, 3Peking University, China, 4MIGU Co.,Ltd, China 

Break: 9:40am – 10:00am 

SESSION 7 Computation Over Compressed Data, Part 3 
10:00am: Computing Lexicographic Parsings ........................................................................ 232  

Dominik Köppl 
Tokyo Medical and Dental University, Japan 

10:20am: Converting RLBWT to LZ77 in Smaller Space ...................................................... 242 
Masaki Shigekuni and Tomohiro I 

Kyushu Institute of Technology, Japan 
10:40am: On Dynamic Bitvector Implementations ............................................................... 252  

Saska Dönges1, Simon Puglisi1, and Rajeev Raman2 
1University of Helsinki, Finland, 2University of Leicester, United Kingdom 

Break: 11:00am - 11:20am 

SESSION 8  Computation Over Compressed Data, Part 4 
11:20am: Succinct Data Structure for Path Graphs .............................................................. 262  

Girish Balakrishnan1, Sankardeep Chakraborty2, Narayanaswamy N S1,  
and Kunihiko Sadakane2 
1Indian Institute of Technology Madras, India, 2University of Tokyo, Japan  

11:40am: Graphs Can Be Succinctly Indexed for Pattern Matching in O(|E|2 + |V |5/2 ) 
Time .......................................................................................................................................... 272  

Nicola Cotumaccio 
Gran Sasso Science Institute, Italy 

noon: Speeding up Compact Planar Graphs by Using Shallower Trees .............................. 282  
Alexander Irribarra-Cortés, José Fuentes-Sepúlveda, Diego Seco, and Roberto Asín 

Universidad de Concepción, Chile 
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Thursday Lunch Break: 12:20pm - 2:30pm 

THURSDAY MID-DAY 

Keynote Speaker 
2:30pm - 3:30pm 

On the Compressibility of Highly Repetitive Sequences 
Prof. Gonzalo Navarro 

University of Chile 
While statistical entropy captures well the limit of compressibility in many scenarios, the case of 
highly repetitive sequence collections is out of its reach. This case is important because it arises 
in many of the fastest-growing sequence collections, like genomic collections or versioned 
document and software collections. Focusing on the compressibility of individual strings, various 
ad-hoc measures have been used in the past, like the size of the Ziv-Lempel parse, of the smallest 
bidirectional macro scheme, or of the smallest context-free grammar generating the sequence. 
Related to the basic compressibility question ("is there a representation of this size?"), these 
measures pose farther-reaching ones, like "can one efficiently access a substring without 
decompressing the whole string?" and in general "can one manipulate the string in compressed 
form?"; such questions separate, for example, Lempel-Ziv from grammar compression. In this 
talk I will cover those measures, but I will then focus on more recent and principled measures, 
like gamma (based on string attractors) and delta (based on substring complexity), and describe 
what is known about their relations. I will argue that delta is a good candidate for describing the 
compressibility of repetitive sequences, but I will also show some recent intriguing results that 
challenge delta by exploiting other characteristics that are arguably present in repetitive 
sequences.  

Gonzalo Navarro completed his PhD in Computer Science in 1998 at the University of 
Chile, where he is currently full professor. His areas of interest include algorithms and 
data structures, compression, and text searching. He has directed the Millennium 
Nucleus Center for Web Research and projects funded by Yahoo! Research and 
Google. He currently participates in the Center for Biotecnology and Bioengineering 
(CeBiB) and the Millennium Institute for Foundational Research on Data (IMFD). He 
has chaired 12 international conferences and has been Steering Committee member of 
SPIRE, LATIN, SISAP (which he created), and ESA. He is the Editor in Chief of the 
ACM Journal of Experimental Algorithmics and a member of the Editorial Board of 
Information Systems. He has been guest editor of special issues in ACM SIGSPATIAL, 
Journal of Discrete Algorithmics, Information Systems, and Algorithmica. He has given 
12 plenary talks and 5 tutorials in international conferences. He is an ACM 
Distinguished Member. He has published two books, "Flexible Pattern Matching in 
Strings" (2001) and "Compact Data Structures" (2016), about 25 book chapters, more 
than 180 papers in international journals, and over 260 in international conferences. He 
is one of the most prolific and highly cited authors in Latin America.  
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THURSDAY AFTERNOON 
POSTER SESSION AND RECEPTION 

4:00pm – 6:00pm 
In the Golden Cliff Room 

A full listing of participants is at the end this program. 

 
 

FRIDAY MORNING 

SESSION 9 Machine Learning in Compression, Part 2 
8:00am: High-Fidelity 3D Model Compression Based on Key Spheres ................................ 292  

Yuanzhan Li, Yuqi Liu, Yujie Lu, Siyu Zhang, Shen Cai, and Yanting Zhang 
Donghua University, China 

8:20am: Attribute-Decomposable Motion Compression Network for 3D MoCap Data ....... 302  
Zengming Chen2, Junxuan Bai1,2, and Ju Dai1 
1Peng Cheng Laboratory, China, 2Beihang University, China 

8:40am: A Physics-Informed Vector Quantized Autoencoder for Data Compression  
of Turbulent Flow .................................................................................................................... 312  

Mohammadreza Momenifar, Enmao Diao, Vahid Tarokh, and Andrew Bragg 
Duke University, USA 

9:00am: Compressing Multisets with Large Alphabets ........................................................ 322  
Daniel Severo1, James Townsend2, Ashish Khisti3, Alireza Makhzani4,  
and Karen Ullrich1 
1Meta AI, USA, 2University College London, United Kingdom,  
3University of Toronto, Canada, 4Vector Institute for AI, Canada 

9:20am: Learning Tucker Compression for Deep CNN ......................................................... 332 
Pengyi Hao, Xiaojuan Li, and Fuli Wu 

Zhejiang University of Technology, China 

Break: 9:40am - 10:00am 

SESSION 10 Advances in Video Coding Technologies and Applications, Part 2 
10:00am: Adaptive Bilateral Matching for Decoder-Side Motion Vector Refinement  
in Video Coding ........................................................................................................................ 342 

Han Huang, Zhi Zhang, Vadim Seregin, Wei-Jung Chien, Chun-Chi Chen,  
and Marta Karczewicz 

Qualcomm Inc. 
10:20am: High-Order Intra Prediction for Future Video Coding .......................................... 349  

Kai Lin1, Jiaqi Zhang2, Junru Li1, Chuanmin Jia1, and Wen Gao1 
1Peking University, China, 2University of Chinese Academy of Sciences, China 

10:40am: Cross-Component Sample Adaptive Offset ............................................................ 359  
Che-Wei Kuo, Xiaoyu Xiu, Yi-Wen Chen, Hong-Jheng Jhu, Wei Chen, Ning Yan,  
and Xianglin Wang 

Kwai Inc., USA 
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FRIDAY MID-DAY 

Break: 11:00am - 11:20am 

SESSION 11 
11:20am: Fractional Motion Estimation for Point Cloud Compression ................................ 369 

Haoran Hong1, Eduardo Pavez1, Antonio Ortega1, Ryosuke Watanabe2,  
and Keisuke Nonaka2 
1University of Southern California, USA, Australia, 2KDDI Research, Inc., Japan 

11:40am: SortComp (Sort-and-Compress) — Towards a Universal Lossless Compression 
Scheme  for Matrix and Tabula ............................................................................................... 379  

Xizhe Cheng, Sian-Jheng Lin, and Jie Sun 
Huawei Technologies Co. Ltd. Hong Kong, China 

noon: Analysis of Lossless Compressors Applied to Integer and Floating-Point  
Astronomical Data ................................................................................................................... 389  

Òscar Maireles-González, Joan Bartrina-Rapesta, Miguel Hernández-Cabronero,  
and Joan Serra-Sagristà 

Universitat Autònoma de Barcelona, Spain 

Break: 12:20am - 12:40pm 

SESSION 12 
12:40pm: Contact Matrix Compressor .................................................................................... 399 

Yeremia Gunawan Adhisantoso and Jörn Ostermann 
Leibniz Universität Hannover 

1:00pm: Counting with Prediction: Rank and Select Queries with Adjusted Anchoring .... 409  
Muhammed Oguzhan Kulekci1,2 
1Indiana University Bloomington, USA, 2Istanbul Technical University, Turkey 

1:20pm: Binary-Coded Ternary Number Representation in Natural Language  
Text Compression .................................................................................................................... 419  

Igor Zavadskyi 
Taras Shevchenko National University of Kyiv, Ukraine 

1:40pm: A High-Performance FPGA-based Accelerator for Gradient Compression ............ 429 
Qingqing Ren1,2, Shuyong Zhu1, Xuying Meng1,3, and Yujun Zhang1,2,4 
1Institute of Computing Technology, Chinese Academy of Sciences, China,  
2University of Chinese Academy of Sciences, China, 3Purple Mountain Laboratories, 
China, 4Nanjing College, China 
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Poster Session 
(listed alphabetically by first author) 

 
x3: Lossless Data Compressor ................................................................................................. 441 

David Barina and Ondrej Klima 
Brno University of Technology, Czech Republic 

Orthonormal Matrix Codebook Design for Adaptive Transform Coding .............................. 442  
Rashm Boragolla and Pradeepa Yahampath 

University of Manitoba, Canada 
Learning True Rate-Distortion-Optimization for End-to-End Image Compression ............ 443  

Fabian Brand, Kristian Fischer, Alexander Kopte, and André Kaup 
FAU Erlangen-Nürnberg, Germany 

RLBWT Tricks ......................................................................................................................... 444  
Nathaniel Brown1, Travis Gagie1, and Massimiliano Rossi2 
1Dalhousie University, Canada, 2University of Florida, USA 

Evaluating the Throughput of Video Transcoding in Cloud Services ................................... 445  
Yangang Cai1,2, Xufeng Li1,2, Zhenyu Wang1, and Ronggang Wang1 
1Peking University Shenzhen Graduate School, China, 2Peng Cheng Laboratory, 
Shenzhen, China 

Jointly Training of Binary 3D CNN Features for Action Recognition .................................. 446  
Yangang Cai1,2, Peiyin Xing1, Zhenyu Wang1, and Ronggang Wang1 
1Peking University Shenzhen Graduate School, China, 2Peng Cheng Laboratory, 
Shenzhen, China 

A Benchmark of Entropy Coders for the Compression of Genome Sequencing Data .......... 447 
Simone Casale-Brunet1, Paolo Ribeca2, Claudio Alberti3, Unsal Ozturk1,  
and Marco Mattavelli1 
1École Polytechnique Fédérale de Lausanne (EPFL), Switzerland, 2Biomathematics  
and Statistics Scotland, United Kingdom, 3GenomSys SA, Switzerland 

On Different Variants of the Burrows-Wheeler-Transform of String Collections ............... 448  
Davide Cenzato and Zsuzsanna Liptak 

University of Verona, Italy 
Lower Bounds for Lexicographical DFS Data Structures ..................................................... 449 

Sankardeep Chakraborty1 and Christian Engels2 
1University of Tokyo, Japan, 2National Institute of Informatics, Japan 

Compressing the Tree of Canonical Huffman Coding ........................................................... 450 
Qi Cheng1, Wei Yan1, Sian-Jheng Lin2, and Nenghai Yu1  
1University of Science and Technology of China, CAS Key Laboratory of 
Electromagnetic Space Information, China, 2Huawei Technology Co. Ltd, China 

DNN-Based Multi-Channel Speech Coding Employing Sound Localization ........................ 451  
Shuhao Deng and Changchun Bao 

Beijing University of Technology, China 
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Burrows-Wheeler Transform on Purely Morphic Words ....................................................... 452  
Andrea Frosini1, Ilaria Mancini2, Simone Rinaldi2, Giuseppe Romana3, 
and Marinella Sciortino3 
1Università di Firenze, Italy, 2Università di Siena, Italy, 3Università  
di Palermo, Italy 

Simple Worst-Case Optimal Adaptive Prefix-Free Coding ................................................... 453 
Travis Gagie 

Dalhousie University, Canada 
Selective Weighted Adaptive Coding ...................................................................................... 454 

Yoav Gross1, Shmuel T. Klein2, Elina Opalinsky1, and Dana Shapira1  
1Ariel University, Israel, 2Bar Ilan University, Israel 

RNNSC: Recurrent Neural Network-Based Stereo Compression Using Image  
and State Warping ................................................................................................................... 455  

Muhammad Shahzeb Khan Gul, Hamid Suleman, Michel Bätz,  
and Joachim Keinert 

Fraunhofer Institute for Integrated Circuits IIS, Germany 
Semantic Neural Rendering-based Video Coding: Towards Ultra-Low Bitrate  
Video Conferencing .................................................................................................................. 456 

Yujie Hu, Youmin Xu, Jianhui Chang, and Jian Zhang 
Peking University Shenzhen Graduate School, China 

Video Compression via Inter-frame Chroma Prediction ........................................................ 457 
Rulin Huang, Shaohui Li, Wenrui Dai, Jixiang Luo, Chenglin Li, Junni Zou,  
and Hongkai Xiong 

Shanghai Jiao Tong University, China 
Pathology Image Compression Based on JPEG2000, Multi-resolutional Human  
Perception and the Region of Interest Predictions ................................................................ 458 

Yinghai Jiang, Feng Liu, Rongsheng Cui, Xinzhuo Zhang, and Xianyuan Zhang 
Nankai University, China  

Concurrent Encryption and Lossless Compression using Inversion Ranks ......................... 459  
Basar Koc1, Ziya Arnavut2, and Huseyin Kocak3 
1Stetson University, USA, 2State University of New York at Fredonia, USA,  
3University of Miami, USA 

Coarse-to-Fine Prediction with Local and Nonlocal Correlations for Intra Coding ............. 460  
Meng Lei, Xuewei Meng, Chuanmin Jia, Shanshe Wang, Zhipeng Cheng,  
and Siwei Ma 

Peking University, China 
Towards Ultra Low Bit-Rate Digital Human Character Communication via  
Compact 3D Face Descriptors ................................................................................................. 461  

Binzhe Li1, Bolin Chen1, Zhao Wang2, Shiqi Wang1, and Yan Ye2 
1City University of Hong Kong, China, 2Alibaba Group 

Joint Rate Distortion Optimization with CNN-Based In-loop Filter for Hybrid  
Video Coding ............................................................................................................................ 462  

Junru Li, Yue Li, Kai Zhang, and Li Zhang 
Bytedance Inc., USA 
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Graph Dictionary Learning for 3-D Point Cloud Compression ............................................. 463  
Xin Li, Wenrui Dai, Shaohui Li, Chenglin Li, Junni Zou, and Hongkai Xiong 

Shanghai Jiao Tong University, China 
Efficient Decoder for Learned Image Compression via Structured Pruning ........................ 464 

Liewen Liao, Shaohui Li, Jixiang Luo, Wenrui Dai, Chenglin Li, Junni Zou,  
and Hongkai Xiong 

Shanghai Jiao Tong University, China  
Non-linear Mapping for Image Enhancement ........................................................................ 465 

Shouxin Liu, Lei He, Yanyan Li, and Wei Long 
Sichuan University, China 

A Low-Complexity Neural Network for Compressed Video Post-Processing  
in HEVC ................................................................................................................................... 466  

Zheng Liu1, Honggang Qi1, Yu Han1, Guoqin Cui2, and Yundong Zhang2  
1University of Chinese Academy of Sciences,  China, 2State key Laboratory of Digital 
Multimedia Chip Technology, Vimicro AI Chip Technology Co., Ltd, China 

An Improved Multi-reference Frame Loop Filter Algorithm Based on Transformer  
for VVC ..................................................................................................................................... 467  

Zhi Liu, Yunpeng Duan, and Mengmeng Zhang  
North China University of Technology, China 

A Fast Multi-tree Partition Algorithm Based on Spatial-Temporal Correlation  
for VVC ..................................................................................................................................... 468 

Zhi Liu, Houyu Qian, and Mengmeng Zhang 
North China University of Technology, China  

Transformer-Based Image Compression ................................................................................ 469 
Ming Lu1, Peiyao Guo1, Huiqing Shi2, Chuntong Cao2, and Zhan Ma1 
1Nanjing University, China, 2Jiangsu Longyuan Zhenhua Marine Engineering  
Co., China 

Less is More: Compression of Deep Neural Networks for Adaptation in Photonic  
FPGA Circuits .......................................................................................................................... 470  

Eftychia Makri, Georgios Agrafiotis, Ilias Kalamaras, Antonios Lalas,  
Konstantinos Votis, and Dimitrios Tzovaras 

Centre for Research and Technology Hellas, Greece 
Neural JPEG: End-to-End Image Compression Leveraging a Standard JPEG  
Encoder-Decoder ...................................................................................................................... 471  

Ankur Mali1, Alexander Ororbia2, Daniel Kifer1, and Lee Giles1 
1The Pennsylvania State University, USA, 2Rochester Institute of Technology, USA 

Keyframe Insertion for Random Access and Packet-Loss Repair in H.264/AVC, 
H.265/HEVC, and H.266/VVC ................................................................................................. 472  

Hannes Mareen1, Martijn Courteaux1, Johan Vounckx2, Peter Lambert1,  
and Glenn Van Wallendael1  
1Ghent University, Belgium, 2THEO Technologies, Belgium 

Applying Practical Parallel Grammar Compression to Large-scale Data ............................ 473 
Masaki Matsushita and Yasushi Inoguchi  

Japan Advanced Institute of Science and Technology, Japan 
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