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Extraction of Multiple Object Regions Using Image and Depth Sequences

Katsuya Sugawara' Toru Abe'" Takuo Suganuma'" ™

+1 Graduate School of Information Sciences, Tohoku University
+2 Cyberscience Center, Tohoku University

Precise discrimination among person's activities in a video requires the recognition
of not only the person's posture and action but also the person's surroundings (e.g.
objects contacted by the person), and this recognition process usually assumes that
the multiple moving regions of persons and objects are extracted in advance from
the video. This thesis proposes a novel method for extracting the regions of multiple
moving targets (e.g. a person and objects) in the video. The proposed method,
which uses an image sequence and a depth sequence, consists of three steps:
segmentation of each frame (extraction of subregions), matching subregions
between frames (determination of region sequences), and merging region
sequences. Using several features (e.g. image, depth and motion features)
effectively, the proposed method can improve accuracy in the region extraction of
multiple moving targets.
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Sensor-Less Control of Ventricular Assist Devices
Synchronized with Heartbeat

Yoshihiro Hirohashi”, Akira Tanaka®, Makoto Yoshizawa®, Norihiro Sugita”, Makoto
Abe", Yasuyuki Shiraishi®, Hidekazu Miura®, Tomoyuki Yambe?

1) Graduate School of Engineering, Tohoku University
2) Faculty of Symbiotic Systems Science, Fukushima University
3) Cyberscience Center, Tohoku University
4) Institute of Development, Ageing and Cancer, Tohoku University

Recently, heartbeat synchronization methods of ventricular assist devices (VADs) have
been getting attention. However, those methods require to indwell a sensor to
synchronize with the patient’s heartbeat, which is undesirable in clinical situation. In this
study, a heartbeat component extraction method using only signals easily obtained from
a VAD was proposed and verified by experiments using a mock circulatory system and
animal experiments. As a result, the heartbeat component was extracted by the
proposed method and synchronization was realized in the mock circulatory system and
partly in the animal experiments.
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Refactoring of HPC Applications with User Knowledge

1,12 1,12

Chunyan Wang' "'“, Shoichi Hirasawa' ' “, Hiroyuki Takizawaﬂ’ﬂ, and Hiroaki KobayashiT3

+1 Graduate School of Information Sciences, Tohoku University
t2 CREST, Japan Science and Technology Agency
13 Cyberscience Center, Tohoku University

An existing High-Performance Computing (HPC) application is usually optimized for
a particular platform to achieve high performance. Hence, the performance of such
an application is not portable. The purpose of this work is to establish a systematic
way to improve performance portability of HPC applications. To this end, we
combine code refactoring and auto-tuning technologies, and develop a
programming tool for HPC refactoring. In this work, a code refactoring tool that asks
a user for necessary information to undo some platform-specific optimizations in an
existing application is developed. Auto-tuning techniques can be applied to the
application, and thereby to improve the performance portability.
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-+ Evaluation

+ Conclusion

Background

+ High performance computing (HPC) system architectures
are getting more diversified
— x86 server, SX series, K computer, GPU, MIC...

+ HPC applications are often optimized for particular
platforms for high performance
— Platform-specific optimizations = Platform-specific code smells
(PSCSs)
— Performance portability is low
+ Ability of achieving high performance on various platforms
— Need to optimize an application code for each target platform
+ Time-consuming and error-prone
—>Performance portability of HPC applications should be improved!

Auto-Tuning

« Automatic performance tuning (auto-tuning)

— Can automate the generation of code variants and selection of
the best one for each platform

-> Help improve performance portability

— Usually designed for programs not optimized for a specific
platform

-> Cannot directly applied to applications that have already been

optimized for their target platforms

PSCSs should be removed for high performance portability.

Code Refactoring

+ Code Refactoring
— Alter code internal structure while preserving external behavior
— Help improve maintainability
+ Some refactoring cannot be fully automated
— Missing information
« Some information was lost when those PSCSs were applied to the
application code
« Users have to specify where and how the codes were optimized

— Substantial time and effort are required to refactor HPC application
codes so as to remove PSCSs, called HPC code refactoring

Objective & Approach

+ Objective
— Establish a systematic way to improve performance portability of
HPC applications
+ Approach
— Refactoring with user knowledge to undo PSCSs
+ Users provide necessary information for refactoring
-> Refactor HPC applications to be able to use auto-tuning
->Auto-tuning make refactored applications adaptive to other platforms
= Improve performance portability
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Refactoring with User Knowledge

Refactored Program

Tuned Program

Original Program

PsCs 1 Refactoring PSGCS 1 undong Aute-tuning
(Undo PSCSs) RS LN (code vaﬂamsclecnu;i
°
3
i

Where is optimized?

What kind of optimization is applied?
What is the parameter?

etc.

User determines where to refactor and which refactoring to use
User-defined compiler directives provides necessary information for refactoring

Refactoring Example

Code example : Fortran matrix multiplication program contains loop unrolling

Original Program Refactored Program

doi=1,N do i=1,N
doj=1,N doj=1,N
do k=1,N,B 1Sunroll auto

do k=1,N !step value = B/factor
Undo loop unrolling optimization
c(ip)=c(ij)+elk ) a(ik)

Unroll loop B times . User information
18Undo unroll(factor)

cfi.j)=c(ijy*+a(ik)"b(k,j)

(i 1i)=e((+ 1) i+a((i+1).kbk) a
cl(i+2)y=cl(i+2)i)+a((i+2)Kblki) enddo | Simeleloop body

C((i+5-1 Ji)=e((i+B-1).)+a((i+B-1).k)*b(k.j)

end do
Number of statements
= !$Undo unroll(factor) end do Gi
: =(Original statement number)/factor
- The information enables users to undo PSCSs -end do Duplicated loop body (Orig )
2> Auto-tuning available K]
B 3 S
7 . &
100 X713 16
' Criginal Program 1 W Original Program
+ Application HPSCS Undone HPSCS Undane
- Fortran matrix multiplication programs whose kernel loop is 10 5 Tuned Program Tuned Program
» Unrolled with a specific unrolling factor 2
+ Tiled with a specific tile size §
+ User information &
— 1Sundo unroll(factor)
— I8undo tile(LoopName1,start1,end1,LoopName2,start2,end2) H
+ Experimental environment Intel Core 7 Intel Core 7 IntelXeon CPU  NEC X9 Intel Core 17 Intel Core I7 IntelXeon CPU  NECSX-8
930 920 E5-2695v2 930 920 E5-2695 v2
CPU Last Level Cache Peak Computational | Compiler = Refactoring tools can undo loop unrolling and loop tiling if necessary
Performance (Gflops) p
parameters are provided by users
CPU Intel Core i7 930 | 8MB 51.20 GNU gfortran —-00 . p p "
- = Auto-tuning selects an appropriate code variant for a given platform
CPU Intel Core i7 820 | 8MB 42.56 GNU gfertran—00 ) R
e T 04 RO G0 => Tuned program achieves high performance on each target platform
2695 v2 Performance becomes portable
‘NEG SX-9 256KB 102.4 $x190 —O nounroll 4} 5
9 it 10
+ Objective
— Establish a systematic way to improve performance portability of
HPC applications
+ Approach i
PP . Thank You Very Much For Your Attention!
— Refactoring with user knowledge to undo PSCSs
« User specifies the missing information required for refactoring
« Auto-tuning makes refactored applications adaptive to other platforms
+ Evaluation
— Refactoring process can be automated with user knowledge
— Refactoring enables the use of auto-tuning
- Performance becomes portable
11 . i
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