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TUESDAY EVENING
Registration / Reception, 7:00-10:00pm (Golden Cliff Room)

WEDNESDAY MORNING
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Wednesday Lunch Break: 12:20pm - 2:00pm

WEDNESDAY MID-DAY

Panel Presentation
2:00pm - 3:30pm

Video Coding: Recent Developments for HEVC and Future Trends

Abstract:

This special event at DCC 2016 will consist of a keynote talk by Gary Sullivan
(co-chair of the MPEG & VCEG Joint Collaborative Team on Video Coding)
followed by a panel discussion with key members of the video coding and
standardization community. Highlights of the presentation will include HEVC
Screen Content Coding (SCC), High Dynamic Range (HDR) video coding, the
Joint Exploration Model (JEM) for advances in video compression beyond
HEVC, and recent initiatives in royalty-free video coding.

Panel Members:

Anne Aaron
Manager, Video Algorithms - Netflix

Arild Fuldseth
Principal Engineer, Video Coding - Cisco Systems

Marta Karczewicz
VP, Technology, Video R&D and Standards - Qualcomm

Jorn Ostermann
Professor - Leibniz Universitit Hannover Institute for Information Processing

Jacob Strom
Principal Researcher - Ericsson

Gary Sullivan
Video Architect - Microsoft

Yan Ye
Senior Manager, Video Standards - InterDigital



WEDNESDAY AFTERNOON

SESSION 3
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of Remote-Sensing Data...........ooooiiiiiiiii, 121

Naoufal Amrani!, Joan Serra-Sagristal, Miguel Herndndez-Cabronero?,
and Michael Marcellin3

'Universitat Autdnoma de Barcelona, 2University of Warwick,
sUniversity of Arizona
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Miguel Herndndez-Cabronero!, Francesc Auli-Llinas?, Victor Sanchez!,
and Joan Serra-Sagrista?

University of Warwick, 2Universitat Autonoma de Barcelona
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Mitsubishi Electric Research Laboratories
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Erdem Koyuncu and Hamid Jafarkhani
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Evangelos Zimos!, Jodo F. C. Mota2, Miguel R. D. Rodrigues?,
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Wrije Universiteit Brussels, 2University College London
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for Distributed Compression of Sparse SOUrCes ...........coeviiiiiiiiiiiiee e, 201

Huynh Van Luong!, Jiirgen Seiler!, André Kaup!, and Seren Forchhammer?
Friedrich-Alexander-Universitit, 2DTU Fotonik



THURSDAY MORNING

SESSION 5, Genome Compression

8:00am: Burrows-Wheeler Transform for Terabases ... eoe e 211
Jouni Sirén
Wellcome Trust Sanger Institute

8:20am: An Evaluation Framework for Lossy Compression of Genome Sequencing
QUALTEY VAIUES ...ttt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeaes 221

Claudio Albertil, Noah Daniels?, Mikel Hernaez3, Jan Voges?,

Rachel L. Goldfeders, Ana A. Hernandez-Lopez!, Marco Mattavellil,
and Bonnie Berger?

1Ecole Polytechnique Fédérale de Lausanne, 2Massachusetts
Institute of Technology, 3Stanford University,
4Institut fuer Informationsverarbeitung

8:40am: Efficient Compression of GENOmMIC SEQUENCES..........cevvveveeeeeereeeeeereeeeeeeeeeeeeeeeeeeeeeess 231
Diogo Pratas, Armando J. Pinho, and Paulo J. S. G. Ferreira
University of Aveiro
9:00am: Predictive Coding of Aligned Next-Generation Sequencing Data.......................... 241
Jan Voges, Marco Munderloh, and Jorn Ostermann
Institut fiir Informationsverarbeitung

9:20am: Denoising of Quality Scores for Boosted Inference and Reduced Storage............. 251
Idoia Ochoa, Mikel Hernaez, Rachel Goldfeder, Tsachy Weissman,
and Euan Ashley
Stanford University
9:40am: A Cluster-Based Approach to Compression of Quality Scores.......cccccevvvevveeeeeennn.. 261

Mikel Hernaez, Idoia Ochoa, and Tsachy Weissman
Stanford University
10:00am: CS2A: A Compressed Suffix Array-Based Method for Short Read Alignment ... 271
Hongwei Huol, Zhigang Sun!, Shuangjiang Lil, Jeffrey Scott Vitterz,
Xinkun Wangs3, Qiang Yu!, and Jun Huan?

1Xidian University, 2University of Mississippi, *Northwestern University,
4University of Kansas

Break: 10:20am - 10:40am

SESSION 6, Recent Developments in Video Coding, Part 2

10:40am: Compression Efficiency Improvement over HEVC Main 10 Profile for HDR
ANA WEOG CONEEIT .ottt e e e e e ettt e e e e e e eeesabb b e e aeeeeseassssaaneeaeaaaseens 279

Taoran Lu!, Fangjun Pul, Peng Yin!, Yuwen He2, Louis Kerofsky?, Yan Ye2,
Zhouye Gu3, and David Baylon?

Dolby Laboratories, 2InterDigital Communications, 3ARRIS Group Inc.
11:00am: High Dynamic Range Video Coding with Backward Compatibility .................... 289

Dmytro Rusanovskyy!, Done Bugdayci Sansli?, Adarsh Ramasubramonian,
Sungwon Lee!, Joel Sole!, and Marta Karczewicz!

IQualcomm Tech. Inc., 2Qualcomm Tech. Finland

11:20am: Optimal Bitrate Allocation for High Dynamic Range and Wide Color
Gamut Services Deployment Using SHVC ... 299

T. Biatek!, W. Hamidouche?, J.-F. Travers3, and O. Deforges?
IIRT b<>com, 2IETR/INSA Rennes, *TDF

11:40am: Backward Compatible HDR Video Compression System.......ccccceeveeveereeeeeeeeeennn.. 309
Sébastien Lasserre, Fabrice Le Léannec, Tangi Poirier, and Franck Galpin
Technicolor
12:00pm: Luma Adjustment for High Dynamic Range Video ..........cccccvvveeiiiiiiiiiieeeieeen, 319

Jacob Strom, Jonatan Samuelsson, and Kristofer Dovstam
Ericsson Research



Thursday Lunch Break: 12:20pm - 2:00pm

THURSDAY MID-DAY

Keynote Address
2:00pm - 3:00pm

JPEG PLENO: Towards a New Standard
for Plenoptic Image Compression

Touradj Ebrahimi
Ecole Polytechnique Fédérale De Lausanne (EPFL)
EPFL and JPEG Convener

Abstract:

JPEG format is today a synonymous of modern digital imaging, and one of the
most popular and widely used standards in recent history. Images created in JPEG
format now exceeds one billion per day in their number, and most of us can count
a couple, if not more JPEG codecs in devices we regularly use in our daily lives;
in our mobile phones, in our computers, in our tablets, and of course in our
cameras. JPEG ecosystem is strong and continues an exponential growth for the
foreseeable future. A significant number of small and large successful companies
created in the last two decades have been relying on JPEG format, and this trend
will likely continue.

A question to ask our selves is: will we continue to have the same relationship to
flat snapshots in time (the so-called Kodak moments) we call pictures, or could
there be a different and enhanced experience created when capturing and using
images and video, that could go beyond the experience images have been
providing us for the last 120 years? Several researchers, artists, professionals, and
entrepreneurs have been asking this same question and attempting to find
answers, with more or less success. Stereoscopic and multi-view photography,
panoramic and 360-degree imaging, image fusion, point cloud, high dynamic
range imaging, integral imaging, light field imaging, and holographic imaging are
among examples of solutions that have been proposed as future of imaging.

(continued on the next page)



(keynote abstract continued)

Recent progress in advanced visual sensing has made it feasible to capture visual
content in richer modalities when compared to conventional image and video.
Examples include Kinect by Microsoft, mobile sensors in Project Tango by
Google and Intel, light-field image capture by Lytro, light-field video by Raytrix,
and point cloud acquisition by LIDAR (Light Detection And Ranging). Likewise,
image and video rendering solutions are increasingly replying on richer modalities
offered by such news sensors. Examples include Head Mounted Displays by
Oculus and Sony, 3D projector by Ostendo and 3D light field display solutions by
Holografika. This promises a major change in the way visual information is
captured, processed, stored, delivered and displayed.

JPEG PLENO evolves around an approach called plenoptic representation,
relying on a solid mathematical concept known as plenoptic function. This
promises radically new ways of representing visual information when compared
to traditional image and video, offering richer and more holistic information. The
plenoptic function describes the structure of the light information impinging on
observers’ eyes, directly measuring various underlying visual properties like light
ray direction, multi-channel colours, etc.

The road-map for JPEG PLENO follows a path that started in 2015 and will
continue beyond 2020, with the objective of making the same type of impact that
the original JPEG format has had on today's digital imaging starting from 20 years
ago. Several milestones are in work to approach the ultimate image representation
in well-thought, precise, and useful steps. Each step could potentially offer an
enhanced experience when compared to the previous, immediately ready to be
used in applications, with potentially backward compatibility. Backward
compatibility could be either at the coding or at the file format level, allowing an
old JPEG decoder of 20 years ago to still be able to decode an image, even if that
image won’t take full advantage of the intended experience, which will be only
offered with a JPEG PLENO decoder.

This talk starts by providing various illustrations the example applications that
can be enabled when extending conventional image and video models toward
plenoptic representation. Doing so, we will discuss use cases and application
requirements, as well as example of potential solutions that are or could be
considered to fulfill them. We will then discuss the current status of development
of JPEG PLENO standard and discuss various milestones ahead. The talk will
conclude with a list of technical challenges and other considerations that need to
be overcome for a successful completion of JPEG PLENO.



THURSDAY AFTERNOON

SESSION 7

3:20pm: Authorship Attribution Using Relative Compression ...........ccccvvvveeeeeeennnnes

Armando J. Pinho, Diogo Pratas, and Paulo J. S. G. Ferreira

University of Aveiro

3:40pm: Timeliness in Lossless Block Coding ..........ccceeeiviiiiiiiniiiiiiiniiiceiiieceee

Jing Zhong and Roy D. Yates
Rutgers University

4:00pm: Online Grammar Transformation Based on Re-Pair Algorithm................

Takuya Masaki and Takuya Kida
Hokkaido University

4:20pm: On Compression Techniques for Computing Convolutions...........ccccceenee.

Eduardo Laber, Pedro Moura, and Lucas Pavanelli
PUC-RIO
4:40pm: A Simple and Efficient Approach for Adaptive Entropy Coding

over Large AlPhabets ... e

Amichai Painsky, Saharon Rosset, and Meir Feder
Tel Aviv University

5:00pm: Interactive Function Compression with Asymmetric Priors.........ccccce...e.

Basak Guler!, Aylin Yener!, Ebrahim MolavianJazi!, Prithwish Basu?2,
Ananthram Swamis, and Carl Andersen?

IThe Pennsylvania State University, 2Raytheon BBN Technologies,
3Army Research Laboratory

5:20pm: Compressing Combinatorial ObJects ........cccevvveieeeiiiiiiiieiee e

Christian Steinruecken

University of Cambridge

POSTER SESSION AND RECEPTION

6:00 - 8:30pm
In the Golden Cliff Room.

(Titles are listed at the end this program; abstracts of each presentation appear in the proceedings.)



FRIDAY MORNING

SESSION 8

8:00am: Tiny Descriptors for Image Retrieval with Unsupervised Triplet Hashing.......... 397

Jie Lin!, Olivier Morérel2, Julie Petta3, Vijay Chandrasekharl,
and Antoine Veillard?

nstitute for Infocomm Research, 2Université Pierre et Marie Curie, 3Supélec

8:20am: From Visual Search to Video Compression: A Compact Representation
Framework for Video Feature Descriptors ......oooeeieeeieeeiiieiieeieccicciciiniiieieneeneeeannsnannnnens 407

Xiang Zhang!, Siwei Ma!, Shiqi Wang!, Shanshe Wang!, Xinfeng Zhang?,
and Wen Gao!
"Peking University, 2Rapid-Rich Object Search (ROSE) Lab
8:40am: Locally-Weighted Template-Matching Based Prediction for Cloud-Based
IMage ComPTrESSION ...ceiieeeieeeeeeeeeeeeeeeeeeeee e ee e nssnnssnnssnnsssnssnnnnnnes 417
Jean Bégaint!, Dominique Thoreau!, Philippe Guillotel!, and Mehmet Tiirkan?
1Technicolor, 2Izmir University of Economics
9:00am: Coding Scheme for the Transmission of Satellite Imagery .........ccccceeeevviivvvreennnnnn. 427

Francesc Auli-Llinas!, Michael W. Marcellin2, Victor Sanchez3,
Joan Serra-Sagrista!, Joan Bartrina-Rapestal, and Ian Blanes?

'Universitat Autdnoma de Barcelona, 2University of Arizona,
3University of Warwick

9:20am: Optimizing Subjective Quality in HEVC-MSP: An Approximate Closed-form
Image Compression APPLOACK .......uvuiiiiiiiiiiieiieee e e e e e e e e ea e e e e e eeaeans 437

Shengxi Li!, Mai Xul2, Yun Ren!, Chengzhang Ma!, and Zulin Wang!.2
1Beihang University, 2Collaborative Innovation Center of Geospatial Technology
9:40am: Graph-Based Transform for 2D Piecewise Smooth Signals

with Random DiSCOntINUILIES c..c.uiuuiiiiieiiiiiiiiiiiiiee e e e e e et e e e e e e e e easbb e e eeeeeaenns 447
Dong Zhang and Jie Liang
Simon Fraser University

10:00am: On Perceptual Audio Compression with Side Information at the Decoder......... 456

Adel Zahedi!, Jan Ostergaard!, Seren Holdt Jensen!, Patrick Naylor2,
and Soren Bechl3

1Aalborg University, 2Imperial College, 3Bang & Olufsen
Break: 10:20am - 10:40am

SESSION 9, Recent Developments in Video Coding, Part 3

10:40am: Daala: A Perceptually-Driven Next Generation Video Codec..........cccvvveveeeeennnnns 466

Thomas J. Daede’.2, Nathan E. Eggel2, Jean-Marc Valinl2, Guillaume Martres!3,
and Timothy B. Terriberry!.2

1Xiph.Org Foundation, 2Mozilla, 3SEPFL
11:00am: The Thor VIideo COdeC.......ccuuuuiiiiieeiiiiiiiiiiee e ettt e e e e e eiatae e e e e e e e eevraaeeeeeeeennnes 476
Gisle Bjontegaard, Thomas Davies, Arild Fuldseth, and Steinar Midtskogen
Cisco Systems

11:20am: Fast Algorithm for HDR Color Conversion ...........ccccceeeeeeeivviieeeeeeeesiiiiieeeeeeeennens 486
Andrey Norkin
Netflix Inc.
11:40am: General Synthesized View Distortion Estimation for Depth Map Compression
OF BTV e, 496

Ang Lu, Yichen Zhang, and Lu Yu
Zhejiang University
12:00pm: A Framework of Complexity Optimally Scalable Algorithms for HEVC............. 506
Tingting Wang!, Yihao Zhang!, Huang Lil, Hongyang Chao!, and Feng Wu?2
1Sun Yat-sen University, 2University of Science and Technology of China
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FRIDAY MID-DAY

Break: 12:20pm - 12:40pm

SESSION 10, Compressed Data Structures, Part 2
12:40pm: Improved Range Minimum QUETIES ........cceeeeeriiiuuiiiiereeeeiiiiiiiieeeeeeeesinnnrreeeeeeesnnnns 516
Héctor Ferrada and Gonzalo Navarro
University of Chile
1:00pm: Self-Indexing RDF Archives........cooiiiiiiiiiiiiiiie e 526

Ana Cerdeira-Penal, Antonio Farinia!l, Javier D. Ferndndez2,
and Miguel A. Martinez-Prieto3

1University of A Coruiia, 2Vienna University of Economics and Business,
3University of Valladolid

1:20pm: Shortest DNA Cyclic Cover in Compressed SPace.........cccecuvvveeeeeeeeiiiiiiiieeeeeeennnnnns 536
Bastien Cazaux, Rodrigo Cdnovas, and Eric Rivals T
Université de Montpellier
1:40pm: Traversing Grammar-Compressed Trees with Constant Delay.............cccceeeennnes 546
Markus Lohrey!, Sebastian Maneth?, and Carl Philipp Reh!
Universitidt Siegen, 2University of Edinburgh

2:00pm: Practical Index Framework for Efficient Time-Travel Phrase Queries
on Versioned DOCUMENTS. ......uiiiiiiiiiiiiiiieecieeeeee e e e e e e e ee e e e e 556

Chun-Ting Kuo and Wing-Kai Hon
National Tsing Hua University
2:20pm: Compact Navigation Oracles for Graphs with Bounded Clique-Width.................. 556
Shahin Kamali
Massachusetts Institute of Technology
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Poster Session
(listed alphabetically by first author)

Motion Hint Field with Content Adaptive Motion Model for High Efficiency
Video Coding (HEVC)..coooiiiiiiiiii ettt e e e e et e e e e e e e ssstaaaeaeeeeeennnes 579

Ashek Ahmmed and Mark Pickering
University of New South Wales

Joint Framework for Signal Reconstruction Using Matched Wavelet
Estimated from Compressively Sensed Data ........cccceveviieiiiiiiiiiiiieee e 580

Naushad Ansari and Anubha Gupta
Indraprastha Institute of Information Technology-Delhi
Lossy Compression of Unordered Rooted Trees ........ccovveciiiiiiieeeeeiiiiiiiieee e eeeiiieeee e e e e 581
Romain Azais!, Jean-Baptiste Durand?, and Christophe Godin3
Université de Lorraine, 2Université Grenoble Alpes, 3Université Montpellier 2
Single-Loop Software Architecture for JPEG 2000 ...........ccooeiiiiiiiiieiiiiiiiiieeeeeeeieeeee e 582
David Barina, Ondrej Klima, and Pavel Zemcik
Brno University of Technology

Transforms for Motion-Compensated Residuals Based on Prediction
INaccuracy MOAEIINE .....uvvuiiiiiiiieeeeiceee e e ettt e e e e e e e e e ettt e e e e e e e seessbraeeeeaaaaeens 583

Xun Cai and Jae S. Lim
Massachusetts Institute of Technology

RKLT-Based Lossless Hyperspectral Image Compression Combined
with Principal Components Selection ............vieiiiiiiiiiiiiiiiiiiie e eeeeeeeeciee e e eee e eeeeeeeans 584

Hao Chen, Yi Hua, and Shuang Zhou
Harbin Institute of Technology
Compression-Inspired Author Profiling.........ccccccvviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeee e 585
Francisco Claude, Roberto Konow, and Susana Ladra
University Diego Portales, University de Chile, University A Coruiia

Grammatical Ziv-Lempel Compression: Achieving PPM-Class Text
Compression Ratios with LZ-Class Decompression Speed ......ccccccceevvvviiiiiiiiieeeeeeeiriiiiicinnnnn. 586

Kennon J. Conrad and Paul R. Wilson
Independent Consultant
Quick Access to Compressed Data in Storage SyStems .........cevvevvveiiiiiiiiiiiiiiieiieeeeeereeeeeeeeeen. 587
Cornel Constantinescu and David Chambliss
IBM Almaden Research Center San Jose
A Fast Splitting Algorithm for an H.264/AVC to HEVC Intra Video Transcoder............... 588

Antonio J. Diaz-Honrubia!, José Luis Martinez!, Pedro Cuencal,
and Hari Kalva?

University of Castilla-L.a Mancha, ?Florida Atlantic University
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Starlso: Graph Isomorphism Through Lossy Compression ......ce.cceeveviiviiiieieeeeeeeeeiiiiiciennnn. 589
Jason Fairey and Lawrence Holder
Washington State University

Computational Architecture for Fast Seismic Data Transmission
between CPU and FPGA by Using Data Compression ..........eevvevvvieiiieiieriieeeeeeeeeeeeeeeeeeeeeeeeen. 590

Carlos A. Fajardo!, Carlos A. Angulol, Julian G. Mantilla!, Ivan F. Obregén/,
Javier Castillo?, César Pedrazas3, and Oscar M. Reyes?!

Universidad Industrial de Santander, 2Universidad Rey Juan Carlos,
3Universidad Nacional

Fast Cover Song Retrieval in Advanced Audio Coding Domain
Based on Deep Learning TeChnIqUE..........ccceiiiiiiiiieiiiiiiciiiiiiee e ee e e e ee et e e e e eeeeans 591

Jiunn-Tsair Fang!, Yu-Ruey Chang?, and Pao-Chi Chang?
Ming Chuan University, 2National Central University

Delta Encoding of Virtual-Machine Memory in the Dynamic Analysis
OF IMIAIWATE .ttt e e e e e ettt e e e e e e e s ssetaaeeeeeeeeasssssssaeaaeeeessnsssssneaaeesennnnnes 592

James E. Fowler
Mississippi State University
Network of Spiking Neurons Driven by COmPreSSIOon ..........ceeeecevriieeeeeeeniiiiiiereeeeeesseennnnens 593
Alexander Gain! and Lawrence Holder?
Tulane University, 2ZWashington State University
HEVC Fast CU Encoding Based Quadtree Prediction.........cccccooeiiiiiiiiiiiiiiiiiiiiiieines 594
Yuan Gao, Pengyu Liu, Yueying Wu, and Kebin Jiat
Beijing University of Technology
Realistic 3D Mesh Compression Based on Predicted Angle-Normal Images ...................... 595

Yuan Gao’2, Yunhui Shil, Shaofan Wang!, Wenpeng Ding!, Jin Wangl,
and Baocai Yin!

1Beijing University of Technology, 2Beijing Electronic Science
and Technology Institute

Compressed Forensic Source Image Using Source Pattern Map ........cooevvvvvivviiiviiiiiiennennnnnn. 596

Hamidreza Ghasemi Damavandi!, Ananya Sen Gupta!, Robert Nelson?,
and Christopher Reddy?

University of Iowa, 2Woods Hole Oceanographic Institution

Fast Acquisition for Quantitative MRI Maps: Sparse Recovery
from Non-linear Measurements ...t 597

Anupriya Gogna and Angshul Majumdar
ITIT Delhi
Connection between DCT and Discrete-Time Fractional Brownian Motion ....................... 598
Anubha Guptal! and ShivDutt Joshi?
Indraprastha Institute of Information, 2Indian Institute of Technology

Analysis and Synthesis Prior Greedy Algorithms for Non-linear
SPATSE RECOVETY uuuiiiiiiiiieiiiiiie ettt e e e e e e e e e et eeeaeeeesaatbb e eeeeeeesssrrrannaaens 599

Kavya Gupta, Ankita Raj, and Angshul Majumdar
ITIT Delhi
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Rate-Distortion Optimized Compression Algorithm for 3D Triangular
MESI SEUUEIICES «..covveeiiiiiie et e e et e e e et e e e e e e e e ae e e e eeaeeeeeeraeeeeeaean 600

M. Hachanil, A. Ouled Zaid?, and W. Puech!
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