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2016 IEEE High Performance Extreme Computing Conference (HPEC “16)
Twentieth Annual HPEC Conference

R

2016409 H 13 H & 2016409 H 15 H

ERitRG

FEEH/R

Westin Hotel, Waltham, MA USA
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13:00-17:00 Tutorial: GPU Computing — CUDA, Graph Analytics
and Deep Learning
Instructors: Dr. Larry Brown and Dr. Joe Eaton (NVidia)

Tutorial: OMG VSIPL
Organizers: Prof. Tony Skjellum (Director - Auburn
University Cyber Research Center)

Tutorial: Mathematics of Big Data
Instructors: Dr. Jeremy kepner (MIT) & Mr. Hayden
Jananthan (Vanderbilt)

Tutorial: Securing Your Embedded Systems for
Cyberspace

Instructors: Dr. Michael Vai, Dr. Roger Khazan & Mr.
Benjamin Nahill (MIT)

Tutorial: Parallel Programming with OpenMP
Instructor: Dr. Tim Mattson (Principal Engineer - Intel)
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09:00-10:00

Keynote Speaker:

HPEC: The Past, Present and Future Outlook

Mr. David Martinez (HPEC Founder; IEEE Fellow; MIT
Lincoln Laboratory Associate Head Cyber Security &
Information Sciences Division)

10:00-10:20

Break

10:20-12:00

Advanced ASIC & FPGA Technologies
Chair: Paul Monticciolo / MIT

Graphs & Sparse Data

Chair: Michael Wolf / Sandia

High Performance & Cloud Computing 1
Chair: Patrick Dreher / NC State

12:00-13:00

Lunch;
View Posters and Demos 1

13:00-14:40

Advanced ASIC & FPGA Technologies 2
Chair: Karen Gettings / MIT

Graphs & Sparse Data

Chair: Scott McMillan / CMU SEI

High Performance & Cloud Computing
Chair: Franz Franchetti / CMU

14:40-15:00

Break

15:00-16:40

Graphs & Sparse Data 3

Chair: John Gilbert / UCSB

High Performance & Cloud Computing 3
Chair: Vijay Gadepally / MIT

Best Student Paper Award Presentation 4:40
Chair: Brian Sroka / MITRE

16:50

Best Paper Award Presentation
Chair: Jeremy Kepner / MIT Lincoln Laboratory

17:00-20:00

Reception; View Posters and Demos;

EEHPC BoF6:00-7:00

Chair: Kurt Keville / MIT

GraphBLAS BoF6:00-7:00

Co-Chairs: John Gilbert / USCB; Scott McMillan / CMU



https://www.ll.mit.edu/mission/cybersec/cybersecmartinez.html

09 H 15 H EHm

09:00-10:00 Keynote Speaker:

Machine Learning, Data Analytics, and
Non-Conventional Computer Architecture

Mr. Trung Tran (DARPA MTO - Program Manager)

10:00-10:20 Break

10:20-12:00 GPU & Manycore 1

Chair: James Lebak / Mathworks
Big Data 1

Chair: Tim Mattson / Intel
Resilient & 10T Computing 1
Chair: David Cousins / BBN

12:00-13:00 Lunch;
View Posters and Demos 1

13:00-14:40 GPU & Manycore 2

Chair: Miriam Leeser / NEU

Resilient & 10T Computing 2

Chair: David Cousins / BBN

Quantum Tools & Information Theory 1
Chair: Steve Reinhardt / D-Wave

14:40-15:00 Break

15:00-17:00 GPU & Manycore 3

Chair: Brian Sroka / MITRE

Big Data 2

Chair: Vijay Gadepally / MIT

Quantum Tools & Information Theory 2
Chair: Steve Reinhardt / D-Wave
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M2 - FIRE EWEERE S BT+ SRR P B LR B B B (5
BRER 5 BRAER RS - [Nt 4GHAE 2016 FERRES 5 Ry —AR4R
REVAFRLE - sE5HR B IRTEARI S (F R - BRI -

Q). SBIERERCRFTIG R > E T e iR Bt A R EEE T AR
gy o I AR e R B A AR A A R - RSEEE R R
i ST A BRI E = i AR R P IE R (R = SRR RN B B 1 - 8%
TN a5 L HEIE(E ] GPU (384 #%.00) » #&H] CUDA Fg8 TH5ER » 5t



().

).

T8 AT ARNBS Mt SE RN TAF - &8 g BUSHHERRB 72 & RHE - [H]
iR T AR FEEE -
S0 N 4F High Performance and Cloud Computing S s 3 #8552 s% 55K 27
LR LR SR BRI RS TAZ 2:3#0d% Dr. Orran Krieger s 5 15
&SGR & FRITL AT A ZEART Massachusetts Open Cloud (MOC)
R B - MOC B R IR ER M (AR~ KSR Amherst,
A TR, ~ RILKRE ~ KEMEREsT BB B Fr & ERIIL - T
R HHROR R F 2 - (i AT E MRS E e Es Y T (F 55 28 LR s et
W WM EEMN®K  #HEMMOEEIE — T
(http://info.massopencloud.org/blog/openflow/) ZE5: T fiE— TN AIAYRE SR -
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9 A 15 HEtE:
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(1). ik eARHESEEES - Machine Learning, Data Analytics, and
Non-Conventional Computer Architecture » 3 &2k B 35 BB E0
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s R B BRI SRS X G H ER B - B IEA Bl -
BA IR CRERNE - B E3A GPU & Many core ~ Big Data
Resilient & 10T Computing =[] FRERVHAZETTE > (E A EI 5
R Resilient & 10T Computing 3520A — sk BLA AL
(Auburn University) 4esZefEiR5e R ORYEER - PRETIAE Htad i
RGNS - MEREIRLR 2 IE R BN E RN B R B
acs T —EY iR E s TR ERVEEIE - R TR BRI R R &
RHEHP T ILRIERSHY GPU BB 3HT » 1 m] KRR Brad Y it
JEE M (scalability) - E2—(EAESCEFHVRE - 5 IR %
[ > AANESE Rk A BIHVEER - U ] Doy [ ST TR &
il 2/ E[ DR E C AV AERA B E B 7T - BRSO
HHYTTER ©
AR EAE R e 8% - B E HIVEEGR SO5 X R
I AR R - HP RS [REE - A s s —(E
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fE - AR A RE R e F Vet - FEERREE =3
REfY GPU HALHAEILFERE T » Al AR B 1 Tat A
SR I A 7R R ROV E By AR B B R e R B st [ P Rk a R
M7 > AT E PR AR T oA B R > ORI 22 TP 4 R Y
PRAERS ] DURF S MERERT B & e 2 ik H AR R BT AYEEEE -
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SRR EAYBHITRCR - L RS - WIS A ZE/V 2§
5177 &0 SDR HYES Y » IR B B A E2ia SR & IEAE
i SDR JTTHIRYRHFE » IEF S A AN A SR — T BTV BIS Mol R » (A
W52%  S—J7 2 MR Tat B 2 U Parallella board -
SRRRTEEL 16 #2001 PAT RS - BAAET 20G FLOPS {RINFERY
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BRAVET R T e - BRSNS R E e A
i HAli SRS rT B R A 2D 4 #Z0ry GPU - Bl
Raspberry Pi » Parallella JEZA—T5RFR ML 16 #%00 - FEEMEERTIA |
R E R - —ith#E =i — N SR IR SRR - R R E
B AR R B Y B R B - BT FE e B A
Tt — RIS - TR EIRSHEERAESIREE - T A
BERNERERZHE IR TR - (RIBIERIR R 10 8
F5 - ERIBEHRESRA Dr. Brian Sroka CEI &5 » ERHESAR
> A8 Dr. Sroka ZHIMI— N EAMHEEEH—% © G X 4 KL
W TR R e o OB RERER TR - E
BRE T NA RS ER % - B I DR AR THRST -
ST - WIRBUGHFIR N ETEE) - A — U BEEREZE
EEMAREE LA FTREEA RV A L R EREE
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1. EHRLH

5th International Symposium Computational Modeling of Objects Presented

in Images: Fundamentals, Methods, and Applications

2. R

2016 409 H 21 H 2 2016409 H 23 H
3. SR

SR/ ENHILRAT K

Conference and Event Center, 101 Old Falls Street, Niagara Falls, NY, USA

4. GHFFE
09H21H EH=

08:30-09:00 Opening Session

09:00-09:30 Opening Addresses

Chair: Valentin E. Brimkov

09:30-10:30 Keynote: Jiebo Luo, University of Rochester, USA

Title: Video and Language

10:50-12:10 Morning Session: Chair: Kalmadn Paldgyi

1. Finding Shortest Isothetic Path inside a 3D Digital
Object, by Debapriya Kundu and Arindam Biswas

2. Simple Signed-Distance Function Depth Calculation
Applied to Measurement of The Hemodynamic
Response in Human Visual Cortex, by Jung Hwan

Kim, Amanda Taylor and David Ress

3. A Modified Block Matching 3D Algorithm for
Additive Noise Reduction, by Monagi Alkinani and

12



Mahmoud EI-Sakka

Interior and Exterior Shape Representations Using
the Helmholtz Equation, by Laura Rolston and
Nathan Cahill

12:10-13:30 Lunch — Castellani Museum
13:30-14:30 Keynote Talk
Keynote: Donald P. Greenberg, Cornell University, USA
Title: Computer Graphics & Computer Vision: Divergence
or Convergence?
14:30-15:30 Afternoon Session I: Chair: Reneta Barneva
1. Structuring Digital Spaces by Path-Partition Induced
Closure Operators on Graphs, by Josef Slapal
2.  Boundary and Shape Complexity of a Digital Object,
by Mousumi Dutt and Arindam Biswas
3. Atypical (Rare) Elements Detection — A Conditional
Nonparametric Approach, by Piotr Kulczycki,
Malgorzata Charytanowicz, Piotr Kowalski and
Szymon Lukasik
15:30-16:10 Coffee Break
16:10-17:10 Afternoon Session Il

Chair: Josef Slapal

1.

Detection of Counterfeit Coins Based on Modeling
and Restoration of 3D Images, by Saeed Khazaee,
Maryam Sharifi Rad and Ching Y. Suen

Automated Brain Tumor Diagnosis and Severity
Analysis from Brain MR/, by Sabyasachi
Mukherjee, Oishila Bandyopadhyay and Arindam
Biswas

North Atlantic Right Whale Localization and
Recognition Using Very Deep and Leaky Neural
Network, by Abdulwahab Kabani and Mahmoud

13




El-Sakka

09 H22H EH
09:00-09:30 Registration and Coffee
09:30-10:30 Keynote Talk
Keynote: Prof. Petra Perner, Institute of Computer Vision
and Applied Computer Sciences, Leipzig, Germany
Title: Model Development and Incremental Learning
Based on Case- Based Reasoning for Signal and Image
Analysis
10:50-12:10 Morning Session: Chair: Chair: Hongliang Xu
1. Unified Characterization of P-Simple Points in
Triangular, Square, and Hexagonal Grids, by Péter
Kardos and Kdlmdadn Paldgyi
2.  Multilayered Encoding of Surfaces*, by Kamen
Kanev
3. CVT-Based 3D Image Segmentation for Quality
Tetrahedral Meshing, by Kangkang Hu, Yongjie
Jessica Zhang and Guoliang Xu
4. Analysis of High Frame-Rate Movies by 3D
Variational Methods for Tracking Biomechanical
Properties of Muscle Engineered Tissue*, by
Massimiliano Pedone, Silvia Carosio, Giancarlo
Ruocco and Zaccaria Del Prete
12:10-13:30 Lunch — Castellani Museum
13:30-15:00 Tutorial: Kamen Kanev, University of Shizuoka, Japan
Title: Surface-based Localization for Augmented
Interaction Environments
15:00-16:15 Coffee Break and Poster Session
1. On Generation of 3D Random Digital Curves*
Apurba Sarkar, Mousumi Dutt and Arindam Biswas
2.  Medical Image Segmentation Using Improved
Affinity Propagation* Zhu Hong, Jinhui Xu, Hu

14




Junfeng, and Chen Jing

Scrambling Cryptography Using Programmable
SLM-based Filter for Medical Images over WDM
Network* Yao-Tang Chang, Yih-Chuan Lin, Yu-Chang
Chen and Yan-Tai Liou

Parallel Motion Estimation on Graphic Processing
Unit for UAV Videos* Yih-Chuan Lin and Shang-Che
Wu

An Interactive Virtual Reality Environment for Image
Based Eye Fundus Examination Training* Minh
Nguyen, Alvaro Uribe-Quevedo, Michael Jenkin, Bill

Kapralos, Kamen Kanev and Norman Jaimes

Theoretical Basis for Positioning on Random
Surfaces Based on Texture* Kostadin Koroutchev

Digital Imaging for Protecting Children Privacy in
Smart TV Environments* Patrick C. K. Hung, Kamen
Kanev, Benjamin C. M. Fung, Shih-Chia Huang and
David Mettrick

Concepts of Binary Morphological Operations
Dilation and Erosion on the Triangular Grid Benedek
Nagy and Mohsen Abdalla

16:15-17:15 Afternoon Session
Chair: Reneta Barneva
1. Direct phasing of crystalline materials from X-ray
powder diffraction, by Hongliang Xu
2. Picture Scanning Automata, by Henning Fernau,
Meenakshi Paramasivan and D.G. Thomas
3. Two-Dimensional Input-Revolving Automata, by S.
James Immanuel, D.G. Thomas, Henning Fernau,
Atulya Nagar and Robinson Thamburaj
17:15-17:30 Closing
18:30-21:00 Banquet

15
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9:00-12:00 Social Event — Tour of Niagara Falls,

Boat ride: Maid of the Mist

FRBELCE

HHEHRABLE T —RREIMES—T  RRE S EXEE
—MAREEGISAEIE & > A2 T Y Prof. Reneta Barneva BEH(E
FHENIGHTATSERRA A - ¥ BB SER R BB E T B R MR
FE LR, - —iB i F BRI FR TS oy E g R EVE 1 4E
SEGHOES S BRI FRE 2 F8I—K 0 E—EREEEUC
CRER(T » H-RINEEERZENE - PRSI HE RS st 2R - F5 51
BFAE GENA BRI BT K 5 BT EN B R R G ELE
ETEt B R G P AR -

BEER P NS CBE AR S > REI(E 30 RGN MK & H
BRI GR S #EFE  FTA NG BN FEAAESSRMEEE - 25
T B — SRR S IO W o 3 R s 38 3% WA (E SR A —BE LaRAvER4:
TEENIAL ARG e 0N RER » BUEAE &4 D BT » (i (F & B
3 H TP REMHE R > PTG EIDE R 22— B 8 M T iR
L ATRRFE MG ©

9 A 21 HEtE:

sl BV HRIA AN H B SRE 4L T AEE Fredonia fRIEHY K&
FJi Dr. Valentin E. Brimkov £7ECIGEN/M4AEHEE FE5 26 > 415K
EI 414 NI AER: Buffalo 2l B 2881+ & RFEE & Mark W. Seveson -
JEEBH— RHVERAE - AH 2B e ERSCHRAIT ¢

(D). SHREGNESEEHER - BEE AR K& AEE Dr

Jeibo Luo » #%E * Video and Language * Luo i s tG iz R
16

pet
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3).

SRS AR AHBIEFEE - FFT R - &35
B - (EAAE 2012 R R HTIEE o R E RN
Rt Luo B - LA AR AT & 359 Mil > PR Luo B EE
A AT - UEEIITNASHER R S HHRANEEE
PheE E T - B E S | AN EI IR DE S o
B PR Y R AR AR JEEEE R R
WEREHEE RS - HIVA A BRSNS R Eae I EE
PRGBS NEAG N BT ST » [EA1 » 23 (Bl . =T PAE FAE 138
s (social network) 7R ~ LGN EHIIELE ST IER - ZREBZENE
FEE -
SR AR SRR WENUAEERR LE4F% &6 TER
HIFALGE RV - &AM 2 e AR - RIS SR EER 5 [ BT B Z
AR ENIEARIGZ RS REER 1 4E Mr. Monagi Alkinani » &5 —7=%
PRI ZE R SR BEAHRE - Y H & © A Modified Block
Matching 3D Algorithm for Additive Noise Reduction » g 84547
FHVFERIEE T2 PR G o AR B A2 iy T e SR B A I 2R
sHE > FTLURFRIEREE - Dr. Alkinani HE A G RHE - ZE/NZ
CRER NN KR M —HE G - AR » 2 B HET - R
FREMMAHEIAVER ~ BUATED - Hek 3 Ram 3CHRASERE »
0 R R T B o SEI Y 3 S TS TR/ TE
Y SRR RS LR EER T T
S FHE A gEFREEg R PO —EERHE - B
h=CBIR5E - m] DA E 4 8 - Ml Bl —Ar sk B HR AR N B 2205
BB AEUKAE T R AR ERIADRE » it 28 gm0 o Bl
HRIE A B HE EE S5 K2 Dr. Petra Perner H 8f— T » 575kt
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(4).

(5).

(6).

RE FHEEEEE - 5 EBo 5 5F BAE I R S R
Concordia KEHZFEH L-HY Mr. Saeed Khazaee i AHFRHE —
T
SN BB - 8 H - Computer Graphics and Computer Vision:
Divergence or Convergence?s# /& —{iL 3¢ B B 5 B REEHY &R
#% Prof. Donald P. Greenberg - fift /2 B [E S 22HTRIEE - B 1966 F
EhBAGA I EISE SRR - fEE 2 A th S B R SRR %
EVAVEGERETBE SR ER o s e Rl 2 A 5 B
EISE R E AL BB DAREJT M RIREE - 2 A e AR AR B
B KRB - BRI AEAEME 2 HERS A -
BUSHSTEE R % -
ST FE S RATR SR IS ZHE 3 s HzkE
E[IEEE% Dr. Biswas » #3%—RaamsL - $2H—E F AN &
VIIM R BT E R 0705 » ENGERAZ) - BT R mTATE R 58
GATARM T G 2 R EUE - BHREYIPFESARRER -
SN 55T B IRIMEZHE 3 Rl > Hh AW
RRMAERFS RGNS G PRIER - fFE 2T H
BIFIZEREY Mr. Saeed Khazaee - FLfEFHTRFFAI > HHYEESHVEN
ME A EREHE 52 Mr. Monagi Alkinani Fr3$E RI1L AT
PR FUE (i SRR E FI R SO VR SR AG IR S — B R E A
R NIE T — KAV B S RE AR - MhAVsR S B
B PR B AR S LLE A A A - SRR S | AHTE R « B R
RG-S HINEHRME Y%  REK YA B 86k
12 R ARS EIED) - & A\ SR IR A ABEE AR
B EEE N B DA E -
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9 A 22 HEt=:

EAE HAEE—1% AR R ARV A - ORI — KRR EE

S E] AT G eRbAaa e Sk - ERELE A\ BFEEWIRK SRR -

KHSBIERERAEFOT ¢

(1). 2B ERES » 3658 © Model Development and Incremental
Learning Based on Case- Based Reasoning for Signal and Image
Analysis » %% /& Dr. Petra Perner » 2K H {2 AL K S S 17 & B
JEF B RLEZAFT AT - WE H th AP Tt A 8 4 &) - #hiy 5
MHERA] - FIZTERRES Fe [T EAP NS AE
AR - SHINEE—REBRERL - FIBERE % MBI AR
s AR (RK—E A HIBE A SESERR E L RHY - BB B R
AT ~ B SRt BRI B IS Bl &t - MR E kg E e
GBI E E(HEE R BERIHE B - Hal A H ) TRE
OHR R B AN Al RE 1B L N S T B IR TR B TR s FUBR 4 I 2R A Bt
78 HRTAME R 2R - Tt E RS RECHEFE R #EOIER AN 2 E 0
e o

(2). S2hF B SCERGR  HEREYINILRER K AR & 85 2 B
Dr. Hongliang Xu FH&3#% @ %8k 4 a2k HPAE kA H
7K Shizuoka University FHEZEBUIITHHZEFT#0% Dr. Kamen Karnev Fft
BRARMERYGR AR E AR 5 RERNEHDEE » %t
FeIRIET A - AR ARG TR T Tt BE s - ERE A
s B RS INERIE LT S ENTEYME R 1 FH 2K 4 i (o 7 FH JR
BB A - R s AR A - BT ES e
EREFTE 2 &l - EFRE B IEYIR ER A KEIN 7% » B
LAsEFRR R > Dr. Kanev 5 HET20— 1 » @ISR A ZEEH Bk -
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3).

(4).

(5).

M AR CE - St e T ? Ay RIS S AR AT g

>

s

Aetditftzeis s RETE R S - OB C & TR - BE
REEREA A LE A — N EE— PRSI T -
SINhREED) - RS \ 8 G 850 R HHY/E Prof.
Renata Barneva #F57![F AR /M 4HAR H &I L AR - 58
MHEENE -

SN - B ERE > 58 © Surface-based Localization for Augmented
Interaction Environments > 3#%/2 Dr. Kamen Kanev > s8N T
TE AR {1 AT B RE YRR S| E — T BB HIAE BRI - MRS
BRI E R IER AT - RE sy ERE »
TEEREERIRAG B R (Markers) » 5 (S /E RS BB - AT2H
WSR2 - (ERREARIS A - bR T A Dkt s Bl
GBS > o] ARSI 2 S nT & R > B 0 e A A8 BT RE -
SHL NP R LSRG RIA 8 w0883 > HVEm L
WLHAE ISR - ERGRAF/SH{% » Prof. Reneta Barneva %t
B AR AR AT ORI s B R AT b 7R LS R - 2 1%
Prof. Hongliang Xu % 2K FBHEL 3 He fr (s HRYE TP & B -
R B ses KT RE O EER  RAEETEER - B IR5Th
[ > TR BRI - A RES RS T R R TR T T $t¥E(E
[ETRE » FRER Prof. Xu 6 TR ZHGEIEI ST sm A8 © S59h—{r[FEm
S AE# > Prof. Kostadin Koroutchev AR AV R AT 53 TaTs -

FAJBE BRI AT DARR A P 6 e T S AR e A T 1025 Bl PS5 0%
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Parallel Motion Estimation and GPU-based Fast Coding

Unit Splitting Mechanism for HEVC

Yih-Chuan Lin, Shang-Che Wu
Department of Computer Science and Information Engineering National Formosa
University, Yunlin, Taiwan 63201
Abstract

This paper presents a parallel motion estimation algorithm on Graphics Processing
Units (GPU) with a GPU-based fast Coding Unit (CU) splitting mechanism for
speeding up the execution speed of High Efficiency Video Coding (HEVC). Parallel
motion estimation algorithms only offer motion vectors to HEVC encoder, but CU
splitting decision in HEVC still needs more information to speed up the encoder.
Therefore, a mechanism using GPU to signify encoder which CU depth can be split
instantly using motion data is designed. With experiments on Kepler GK110 GPU, the
proposed parallel algorithm gains over 510 times faster than the full search motion
estimation in the HEVC reference software, and the proposed fast CU splitting
mechanism can further save 23% total execution time when compared to the general

encoder with parallel motion estimation.
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An Accelerated H.264/AVC Encoder on Graphic
Processing Unit for UAV Videos

Yih-Chuan Lin, Shang-Che Wu
Department of Computer Science and Information Engineering, National Formosa
University, Yunlin, Taiwan 63201
Abstract
With regards to the nature of high intensive computation for motion estimation in a
H.264/AVC encoder, a parallel block-matching algorithm that is implemented on
general purpose graphics processing units (GPU) for speeding up the execution of
UAV video coding is presented in this paper. Traditional parallel block-matching
algorithms are primarily used to leverage the huge amount of computational cores in
graphic processing units, which can be used to compute the block-matching
operation at each candidate position in a search range by an independent thread of
kernel computation. In realistic scenarios, the time used to transfer pixel values
among the various memory modules to fulfill the operation in a GPU system is much
higher than the computation time used for computing each block-matching
operation by the kernel threads, leading to a bottleneck of performance
improvement on GPU algorithm design. The proposed algorithm exploits the
characteristics of the distinct memory modules on the data transfer speed for
block-matching algorithm, and proposes a feasible mechanism to reduce the
bandwidth of data transmission required for the parallel block-matching algorithms
implemented on GPU system. With experiments on GPU systems, the proposed
parallel block-matching algorithm gains up to 99% execution reduction of motion

estimation compared to the host processor only motion estimation process.
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