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A Study on Learning Support Application of Fingerspelling using

1.

EU®IC

(CRE9 2R

A EE TN AL AR EELY

BE : THEOTAEERR, BEREELOEPLII 22— avDhOICEHETH S, HXTFIITEH
HFRIC R WiBHEARHTE L L b, PRIV AP TV, LoL, ZONFNEFOIEL I ZHY
THERT 2 2 EDMEL , FEMENE S, KETRE— a vy 42 M, G - R E s
YEEIBETELT TN r—v a YOG E L ORELT ). FIHFEDEM T 2HXFE, ¥+ T3X
ToiEHZ BUS LS8k 2179 . 3D CG & L OB 2§28 LIEMRE U & ik 32 2 & ¢, 3kt
REHOLETZDIEL X 2R TES, F/, FAELZMETAME—FZ2EAL, F—2EEE2FE 5
T ETRRDIRE LEHAOBEO I 2T 5. ATk T 2 IS EED R SCEER T o EBE S
ET V= arvADT v — MRt EFERL, RENEORMES X CFEEZFAS L

F—T—K T T, FER v averd, 30t -4

Motion Sensor
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Abstract: The promotion of sign language is important for the communication with hearing-impaired peo-
ple. Fingerspelling can express vocabularies outside sign language words, is easy to learn, but is difficult to
grasp the 3D shape correctness. This paper proposes an application with the motion sensor for easy and
effective learning of fingerspelling. The 3D shape of users’ hand and fingers is measured by the sensor and
recognized as a finger alphabet. The shape is displayed and compared with the correct finger alphabet as
3D CGs together with the recognition result. Users can also test their fingerspelling proficiency with gami-
ficational functions and can have the motivation for repetitive learning. The performance experiment of the
recognition method based on category classification and questionnaire survey to the application show the
effectiveness and reveal challenges of the proposed method and application.
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Fig. 1 finger alphabet

BFE6ICIE, RE ST THATRE, HAFEMGTRE, i
FHED 3HEMNEET 2 [5]. WHEEEEPL (HUTW5
FHIIHATETH D, HAFE LR 2 MEHOSGENHGZ
Ho T3, —HFHAENSFGE, HAGEDHEICTHE
HighZ i3 e S8, HAGEE D ICFFHHGEEZ DT
HTLDTH S, KL TR EIX, FolE LT
CHIEE SO —EETH 5. HADIF T (KER
HIEXT) K, AHHFITHIG L 2 FOEBIHFEL TS
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NTELD, HAFHEL E LMV 2 ENTE
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ZIACHMRL 7L LTH, EBIZZDEIEZIT> THXTF
DIEZEHETEL X HICARD I EFHL L, K, 0T
Z R 2M5 6 ORI RIEOIE L & 22 EEH SR
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Fig. 2 proposed application
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Fig. 3 application process flow
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4 Leap motion ([19] & W GEZ5IH])
Fig. 4 Leap motion
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&%, 4.1 HiTHlR% X HICZDEER T P s o HE
ARETH 5. Lo Lo TwaiE0% »ihaici, #ik
X7 P VORIFRERPALEIC R D EBH D, 2T,
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B 5 Homzof (6] &hKZ5IH)
Fig. 5 palm direction
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B e fHofrhihash ofl (6] & KIZLIH)
Fig. 6 finger stroke
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B 7 $5A-LoEmos (6] X bR%5M)
Fig. 7 touch between fingers
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B 8 fHatkomEofl ([6] &b X%5IH)
Fig. 8 fingers direction
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Fig. 10 study mode
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WERRIND EEDICRAI7HME I, ROMEICET
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Table 2 category classification for experiment
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Table 3 recognition result

BT | FHIEEE (%) | BXFE | FHIEEE (%)
»H 87 Va 67

9 100 7 100

X 99 51 80

& 80 L 7

a 53 & 80

[0} 80 e 7

® 100 [ 80

% 100 h 100

b 99

Ty XD IEERIREIAR, RO 2 T wINnd
FHRAFEZEMBAZIZL TV, ZOEXTFHRSTF—%
AL X OHEERBE IR L2 ML TS iR H 5.
HIFDOFRE & &bz, FElAFAA - FHiiotnEZTH 2 L&
AbNns,

RIZ, FEDIEMNE TH 5 XF 13 HFHOFTIE Ty
BLO M) OIFEEEME N, T8 3R Z 0237 T 5
XFETHY, ZOWRE D £ HTE R HEHRHE I
Zrickd, Ty ik THy ™) Ty EFELK, Eof—
AKEMIL T 22THET 2. Nog /Mg THD, 20D
REIDSMOIITHARTHI Y #i23) HEPALETH >
EFEZOND, INGDOFERICHL TE, LEWHEDRK
Wbz SHEFIEORRSL, HENL— VERAET O &l
ERETT 2 EDH B,

ZAfhici, BERERE— 3 v Y DI 2 T
ETEY, fiANTHEXFEZT>TLE) I EBH 7.
TV —vavE LT, FHEHE AN B oSg
fFIEIRTI2RERH L LEZOND.

6.2 FIVU—vay -A4v5—7x—RAF

RIS, |LFHEEIBT 7V r—vav8idzonf v
87 x—AiHili 41> 72, ARETIX, EEET 7Y 7 —
PavELTORMRBLEUNA v —7 2 — 2D
DNC7 v — Rl R L 72, 7> — R RNREFIRIEX
FOHGEN WAL L, PCEERBOGEIIIGL TZN
N7 NEELL .
TUr—FEBOTIEE LTIE, ZUDICEXTEES
TOMR LR LFHEEHN DVD TOF A P2 EBRLTH 5
d. RIS, K77V r—sa itk 3WME—FET AL
E—FZHBLTHS ), TAFE—-FTI, THSNK
REDOXFIINT 57 A 2179, 20 kT, HEFE
ELTOBEELR? 7)) r— a VRUEE — F O g
E, TAMFERELTODVD EA7 Y= avyT R
FE—-FoOHKEZTIBEMZHL, Z20ZEn, £556T
MHEL THEEL220wd (AL ELLTHTER VD)
EEML, £, K770 7=y a vy Z2HEANRAL W
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Table 4 questionnaire results (1)
ELSTRER L THE L 2w
PC #EhR e Ebotdlllbhwy | fme—F
L 1 0 6
b 1 4 2
ELL T L TT A MEEL 0D
PC #eR DVD Ebs kbbb | FARE-F
L 0 2 5
b 0 0 7
Ky 7V r—y a vy EFENALZOY
PC#EE | L7z<{ v | EBE5LL-bARV L7zw
L 0 4 3
Hh 1 2 4

PEPEOOLETEM L, A v 72— RF{fit LT
X, A VAL 79P0RLTHT7 7Y r—ar i
TEL0ED, BXOT7 7V r—vavBfEEoRWE Z
2 MW EZAEEREHE KOCAHBMRE T, 2hFNE
L 7.

T7V =y avicl{T a7 o r— MERER 4 108
T, FTHEFROMBICEIL T, PC A WA
RIIRE — ROl A% Do 7z, 7 v 7 — b+ ElfiE~D
e 7Y v 7l & LT, Leap motion IZ & % 3D CG #
TEDTH A\ 72 D3 L A2 D35 Mkt L CRIBRAS T E 3 LKL
7o, LOREERGLIEDS, TV r—>arvelTo
HASIEHi SN e EZoNns, —J PCREE?H 5 A
i, BEFERLLTEL L LERLEVLADLLSH . 5
fe7V vy 7HE LT, HO2HMD 7 IEXFEE2mEL
THERT HEREN s\ o, L D& RE. 77 r—
TavBGEDO—RERE L LT, MBEREN LI TH D EE R
LD, RIZTAFFEROMEBICEL T, PCREEOH
HIZL 5T A E— FADHIin% o 72, Flle 7Y
VI ek, FRIIGCTRa 7 - 7y 7HICRZ T
EFzmizRic ot A%, 207 — L EDSHE S 1
EEZONSG, TV —v a yOFAMICEL TE,
PC #BROAMIC X & PR E RN TH > 7228, [
RRICPEBRE» R EL s EbEbAhvEDllE %2157,
IO EDS, #BYIRLHHZEET 00 FEEAIRD
PR TR — MRS EICBIL T, &5 4 a s
HThrLEIOND.

Rz, 487 2—ACHETE7 Vv — MR ER 5 12
RY. A VA7 78 OREMIZEHL TIE, PC RS %
WADERIT L > TUTE LZFHBHETH 2 L DR 2
7o, REE 7V ¥ 760k, HiER L ETOKRE RE
MU o723, ~)V 7S X 2 SRR I M % 281
LEEDH -z, ik, BEFETE LVLEEBEEIE Y A b
WANRO TNV RY U OMERT 20ENH 57270,
~VTHHZDOLDBEDL L Bb7-07EEZ NS,
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x5 7yr—MER (2)

Table 5 questionnaire results (2)

World Health Organization (online), available from
(http://www.who.int /mediacentre/factsheets/fs300/en/)
(accessed 2016-10-01).
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