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A New Recognition System of Finger-spelled Sign Language Toward Stress-free
Communication with Hearing-impaired People

Inoue, Katsufumi
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In this research, we proposed a new recognition system of Japanese
finger-spelled sign language (JFSL) toward stress-free communication with hearing-impaired people.
The detail is as follows.

First, we improve the recognition performance of static signs in JFSL with OpenPose which is a
finger pose estimation method. From the experimental results, we achieved 89.9% of average
recognition accuracy. Second, we proposed a spotting system of sequential representation of JFSL.
From the experimental results with 18 words, we achieved 60.4% of average division success rate for
spotting. Finally, we constructed a prototype of typing system with JFSL by using the proposed
spotting method mentioned above. This system can convert the Hiragana representation into its Kanji
ones. From the questionnaire with 5 subject, we confirmed that this system has a potential for
replacing the existing tools such as keyboard and hand writing.
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Unvoiced consonant signs

Voiced consonant signs
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Dynamic signs

<— : Horizontally traslating a hand]

T : Vertically traslating a hand

& :Pulling a hand

RGB-D

HOG



€y

@D
RGB-D HOG

RGB-D

[a]
SVM( )

[a] : "
PRMU2013-167 pp. 195-199 2013
1.2)
OpenPose[b]
OpenPose
SWM

@

) SOM(
SVM
(2.1) SoM
SOM s W
SOM
SOM HOG

(2.2) SWM
SOM SOM
SOM
SVM  SOM
(©)
SVM

MeCab mecab-skkserv
mecab-skkserv

o
10 7 1

88.4%
18
10 17 1
18 41

10 SOM
SOM 2 5 C ) « )



66.4% 52.1%

2 SOM

Accuracy [%]
—_ 3] (%) P W D ~ o®©
(=} (=1 (=} [=] f=} f=] (=} (=} (=]
K
|
@ (.
|

S ) Q> @ @ SR > & N NG N
> @Q © «f}\\ %“.@ Qg% < ) &&QQ AC\OQ 0600 3 ,@° . é\% x‘*ﬁg} QQ'O Q‘z’@% _\4‘§° “ﬁoo k\"ﬁo
N Q(vza $ (‘)\Q P ¢ ‘b& +&Q X e
> > 4&0
> AN e
Words ¥
m Division success rate m Word recognition success rate m Character recognition success rate
318
SVM SOM
7 ( ) C ) « )
( ) « ) ( ) ( )
« ) « ) C ) 18
16 10 SOM
3 60.4% 32.5%
72.4%
(©)
SWM mecab-skkserv
4 5
5
Q1 Q2 (
) Q3

Q4




Extracted hand region Loading SVYM model ...
' BR H

i

Translated result
(Kanji representation)

Q2

Q3

Q4

0 | 2 3 4 5
Number of subjects
W Strongly agree W Agree  Neutral 1 Disagree M Strongly disagree



Hand region

Spotting
extraction 2

Static Dynamic
sign sign
recognition || recognition

Input

Color image

Depth image

)

1 “ RGB-D
C(

pp.1230-1241 (2018-10),

8
1
30
(2019-1).
2 “ RGB-D

G12-8 2 pages (2018-12)

3

” 5
4
21
(2018-8)
5

6

“ RGB-D
29

r_____
20

“ Kinect

“

19

Hiragana

-Kanji
translation Output
mecab-skkserv Kanji
Example representation
‘bii;fxin ;u;;i’;:'nn‘ Example
wm BT
PR
) 138, 10,
B3-4 pp.121-124
” 30
“ OpenPose
1 page (2018-9).
“ OpenPose

PS1-23 2 pages

TC20-1 pp.766-771 (2017-9).

1 page (2017-9).

PS3-54 2 pages (2017-8).

SOM
PS1-26 2 pages (2016-8).



