NILEZFETREKRE 2017 FE VAT LAFRRFEEH
TIV—THRESE
Future University Hakodate 2017 System Information Science Practice
Group Report
7avzy b4
AlT25714—75—=v7
Project Name
AT Love Deep Learning

TIV—T%
FEERIR IV — 7
Group Name

Sign Language Translation

70y h&S/Project No.
13-A

7O0vYx¥ b —% /Project Leader
1015031  FJIIKE  Daichi Kurokawa

J)—71) —% /Group Leader
1015086 A KHL  Daichi Yoshimoto

JIV—T A2/ /Group Member

1015242 #=HE  Sho Iwata

1015007 {EEPfFE  Shoma Sano
1015129  HHEA  Sota Higashiura
1015019  iEAKHE  Taiga Masaki
1015085  [UAKE  Daichi Yamamoto

BEHE
MeNEE FREE FWE—  F#sEA
Advisor

Takashi Takenouchi Kengo Terasawa Yuichi Katori Yasuhiro Katagiri

7 Janl=
201841 H 19 H
Date of Submission
January 19, 2018



BE

A, BR Y FNRR— R — L7 Okkx e flc AN % Bk 2 AN THgE»EHZ2E£D T
5. NTHIREL IMBFEEELZHOT, HTRAMT>T0WBEHE L L AKOHEEEZ a2 v
Ea—RTEBEULED ETIHEMDIETHSE. ZOHTET =TI —=v 7 (EEFH) X
XEIERPBIISHEI N, HIZHEHEI N TWS, T4 —F5—=v 78, Moxy hy—2
EFTNEIGHU 2B EOFIET, MOMRMIRICH 7225 /) — N2 8llatbEsZ b
THERE L D EEHARZENTREL 5 TV 5. RRICHEGAE, FHELE ARSFELE R I
HAEhTwad. ULrl, T4 =77 —=v 7 OFEMMT I T, & A#FE IR E 72 RA%T
Hb. FIT, KTV b TCETA—T5—o VDR LWEHAEEZIBELYAT L
UCTHERT 522 L 2 HEIZIEBI 21T o7, )iz 70y e b AVN—[{TT 1+ AAy ¥ =
YR, MEERLT 2 2OEEORE 2T 7.

TFTAAAYYaVORR ATV N TIE2O0HERZBRTL, AV NN—2n1)7z. 7
N—7" A TRFFHRY AT LOBFE, 7V—7 B TIRFHSHAS AR 2T LD %2H
e Uz, ABEZETIION—T A DFEHABRIZOVWTHERRS., T FFEHRVATLET—
CIERUAZHEE LTR, FEFEE2 O oI DRV E L FH2MH5 35 F0MIzIZa
a7 —varvOEENREETWEEEZEPSTHS. B LTRTFFOEEH A M
FEWZ e, BEEOEEEAOVRD LN &, FiEE2EB L TOARVWARZEERI MED SR W
ERENVETOND. FITAIN =TT, ZOBREEMBRT 272D F 1 —T5—=27
TTFHHH2F2HIE, ThE2PRTELZ VAT LDBBIZMO #r 72, LALIDY AT
LOBAFITIT N DO U2 T NI S 2 WIS D o 72, T ORED 1 DA iR
B D S FHIIREREMOAZ YD LS ITHET A TH S, SHEERZBITI OMEL
ZEMAL, FHEO 1 ETH X TORMICMOMAL. ZFHOFEE U T, EITHBEZREIZ
ISHENDBAAA= 2=V 32y h T =2 (BUFCNN &92) 28MA UK. 72, HifEak
TIN—THTEITV,

o INEI LHIZHWETF—Xtw hOfERB LUBE IO 5 LDMER

o FEEHE Python % W74k 70 2S5 L DEK
D2 N—=T I EEET o7

BT« — 75 —= U ZIZBE LU TO¥E B S UOFFHBMOTTHEM L LTS —, Fa¥x, /—
DNY Rz AF v DRBET o7, WEILZZ N —T AU N—EEH 5 FOADHEZ IE
U, 7075 LEaAWTT — RIERE1T o 7. ERILZBRE web 1 b7 1+ —7F—
SV EAWEY IV TR ST L ERNR, TR EEHR LA S Python ZFHWTAY RV <
AF ¥ RHEETAB IO TS AR LU

BIPNTI, B OEBHIBERE DS CARY AT LAZEKT IO MNP ER, R LT
X T ORBEEEIES U, WEIZ OV 27 A UAR—05H~1ITE TORXT%
fioTWAEGEEINEL, silfiRMT — X IERIEES KO U K HLali/E 24T > 72, T
HECIXECFORH, DEL TR 7075 LAORE, ER21T 7. 7z, BEFERIZAIT
AT RN, KRAR—FEDORREROIERBIATLTITo72

*¥—7—F  Deep Learning, B H, B&RHR, F55, BIER, Bx®

(KL - IEARKHAE)



Abstract

In recent year, artificial intelligence ability of imitating human beings attracts. For
example, robots, board game, and so on. Artificial intelligence is a technique to realize
intelligence similarity to learning ability normally done by humans by computer using
machine learning. Among them, deep learning has been applied to various fields, and it
has received particular attention. Deep learning is a machine learning method applying
a network model of the brain, which makes it possible to learn more complicated than
before by combining a number of nodes in the neurons of the brain. It is generally
applied to image processing, speech processing and natural language processing. But,
the practical use of deep leaning is very recent and utilization range is still unknown.
Therefore, in this project we proposed a new application method of deep learning and
worked on the goal of practical application as a system. First we discussed with project
members and set goals as to what to put into practical use.
As a result of the discussion, this project set two goals and divided the members. Group
A targets development of sign language translation system. Group B targets develop-
ment of tsume-shogi automatic generation system. This report describes the activities
of Group A. First of all, we chose the sign language translation system as the theme
because we thought that communication barriers were created between healthy people
and deaf people. There are three reason. First, high learning cost of sign language.
Second, there are few population who acquire sign language. Third, the meaning does
not convey to those who have not learned sign language.  Therefore, in order to solve
this problem, we began developing a system that lets sign language images learn by
deep learning and can translate them. However, there were some problems to be solved
in the development of this system. One of the problems is how to extract only the
features necessary for learning. This fiscal year we focused on this problem and worked
on recognition of finger character. As a learning method, a convolution neural network
(CNN) was adopted. Additionally, we divide us into two groups such as,

e Group of collecting: Taking video of sign language movies and division into images,

padding, skin color extraction work and creation of related programs
e Group of implementation: Making program that implements machine learning using
Python.

In the first semester, we learned about deep learning and recognized the hand gesture
as preparation for sign language recognition. Group of collecting gathered images of
only hands from all group members and augmented them using originally developed
program. Group of implementation examined sample programs using deep learning from
textbooks and web sites, and created a program that allows hand gesture classification
using Python while utilizing it.
In the second semester, we reconsidered what kind of system to develop with the re-
striction of the remaining activity time etc. Group of collecting gathered images that
doing finger character from project members, and did data augmentation and skin color
extraction work. Group of implementation proposed and created a program that can
recognize and classify finger character. In addition, we made preparations for presenta-
tions such as slides and posters for the final presentation in parallel.

Keyword DeepLearning, machine learning, image processing, sign language, trans-
late, finger character
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BRONDMEEZ NS, Flz, I —DOHRERTH D FiHORERBINT BHEE & 72 5 B DR E
LTV HEIZEAL TiE, OpenCV 2T 2 Z LIZ &k > THREDHDRNE % ik
B LIk THOREEMHE T2 Z Ve b EZo5N5.
INSOEMIEHWTY AT LAZKTEZLICE>T, FRBOFHE LI TRIIEXFPTIHE
ToTWVWABNEEDHDORNER ) TIVEA LTRBT LI ENARELIRDDT, YWD T IN— TFH|
EHETD > 2R 2 B E L U2 WFEREZTS 2 e REE 42 0 NHK Fii= a2 — A% §l
RTBZENARELRDLDTIRBENEEZOND.

E72, HAOFFFZIZHAENIGFFE L HARAFELE DV ZOEL 5ORFZENIGIELZ &
X, WETORIUIKNIEIEEL I LIZE 2T, & AKRKRFTFEIRY AT L OFEFEIAIREIZ 72 5
DTIEHRVWREEZLNS.

(RSCE - IF AR )
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BIOFE &

RZNW—TTl%, B2 S BEEFFHEBRT 2V AT LK T L2 L 2 HECEE 247> C
X HOEETIE, T4 —7 57—V 1220 TOMEE G T 5 Z &R 27— FIEE D RiK
HEX Y AT LADERE[EREIZDVWTOFELEWRE R T2/, T4 =T 7—=v7IZD0VT
DR ZIET 2 LICELTIE, 2EZFREZHVAI I LIZL > THERKROHGHZES Z
EMTER, Tz, VATLAOEEFTEZOVWTOEELEWIZE L TIX, Kinect ¥ Leap Motion
EWV S TR LI DOWT O GILEEER, T—22y bOERAE, FERLEZT—XEy bO
HEZEDE ST DR EDFTHELEW T2, BIKIIZIX, T—X &y MERICHEHT 23
Ca—X—DEENPLRE LT W72, INoDOBROMHAZMIEL web I AT EZHWS Z &I
E0T =Rty bEERTEI LR o7, FEEEZHMITE7-0DT 0T T LDOIERIZDONTIE,
TUEDEEHNTEE VI E web YA hESEIZTHILICLVAFKEIT- TS Z &L
7257z, [FKRHZ, Python, OpenCV, Chainer 72 & @& A X Ubuntul4.04 OEBIZEE 4 & %170
VAT LD EITO-DODEREEEZ T,

BIADIEE TIE, AHOEB T L EVWERICEBRIZEEEZIT 520D T — X1y S OIEERP A
HUEEGENEDFFLE2ETOIEZHBINTEVATLOER R E 2T, T—&Ey bDAMK
MR ERC X, web 7 X T Tl U 7= R R X F O E#H 2 — I 60 a3 DI L, %
NS DOEBUIZIENPUREDMTZIMA S Z LI & D K EEP L. X512, Ths OEIC
HUA ML ZETT2 28 DL > TEHICHWSE T =Xty b2 Lz, Y AT LDRFIC
BL T, 2FICU7 web ¥4 MZEKRINTWS T 07T L% FIZ Ubuntuld.04 DEREIZE S
EDWEBIEZMA T, £72, Z2FICLZTB 7 I AL TIE GPU TEITTHI LN TELRLR-72DT
GPU IZHIGE R Z LI o TR DFERLSFEHEZTAD IO CHHREMA . RENZRMTE
X, FEMHZRRMEIZ KD YHFEL TV TR TR T DR TH D H~ 72T TDH
XFDOFFRIZE EE o TUE o720, FERE UL TENZTNDOIIBKEE X 99% DA E, 7 A MEE I
T1%~78% DIEETHRMIE L Z LITHII Lz, 5%, ZhoDMRZICHATSZZLIZE-T
FHORBETEITADLIBRV AT LADHKEEIT> TV BLENDH 5.

A, BEOMEEZEL TUHFELTWZY TV XA MIFEERIRT 5 205 HiEEERT
B2 EMMTERD 7D, a7 I L0, T—XUIEY L IGREDFEE ZELTCT A —T 7 —=
VIS Bk RN, EGELI ST ARk AR BT A I LR TE .

(XCE : HFARKM)
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