Journal of The Korea Society of Computer and Information

Vol. 24 No. 2, pp. 193-200,

February 2019

www.ksci.re.kr
https://doi.org/10.9708/jksci.2019.24.02.193

Sign Language Image Recognition System Using Artificial Neural Network

Hearing

impaired people are

Hyung-Hoon Kim*, Jeong-Ran Cho**

Abstract

living in a voice culture area,

but due to the difficulty of

communicating with normal people using sign language, many people experience discomfort in daily

life and social life and various disadvantages unlike their desires. Therefore, in this paper, we study

a sign language translation system for communication between a normal person and a hearing

impaired person using sign language and implement a prototype system for this. Previous studies on

sign language translation systems for communication between normal people and hearing impaired

people using sign language are classified into two types using video image system and shape input

device. However, existing sign language translation systems have some problems that they do not

recognize various sign language expressions of sign language users and require special devices. In

this paper, we use machine learning method of artificial neural network to recognize various sign

language expressions of sign language users. By using generalized smart phone and various video

equipment for sign language image recognition, we intend to improve the usability of sign language

translation system.

» Keyword: Sign Language Translation, Artificial Neural Network, Machine Learning, Image Recognition,

Hearing Impaired Person
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Fig. 2. Artificial neural network concept of sign
language video recognition system

2.2 Implementation and Learning of Artificial
Neural Network

AFAATLE JH= 16007 wX&, shte] 4=3} 1070
g 30709 2YE ==, a8 F9F 107 == 74



196

Journal of The Korea Society of Computer and Information

th QIFAIE ] wto] W (Python) ®A
OpenCV 3.0 A& AFEsIIT) (9111011121113
Aol et gol o] AF &

3.6.5¢
| &€ <
< 9 33 Zrh

# x 98 319 40x40
# wl, w2 7}5A]
# bl, b2 HIF 7

#yEd #H

hl = np.dot(x, wl) + bl
hll = sigmoid(hl)

h2 = np.dotthll, w2) + b2
y = softmax(h2)

Fig. 3. Part implementation code of artificial neural network

TddelH= 28 49 22 A 7YY 40x40 IAE

Gyoz A% o 50e) S8k Ak MEAFA 5007] FA
EREEREE L]

[5] [6] [7] [8] [9]

F2 dole 9 vlolelst gl 7 Jage] £k dlol
: ) o AHg el
Holel 7

2l S A4 4 Sl

w2 A wE §13/d o] SRt 7 iﬂOﬂHL o1& Yoo 7=

2] 27] el drE RS SEl il 2 e AA e

e ARRShe] Al B =AM e g5ES 44 0.1

0.05¢] %k s ‘j% 71H os wAste] Agshal vusigitt.
] E

]

=
9 AEAE L A g+ 54 G844
HE PHER .

ol ARSE FEhg e et el M 2569l 3=

T4 dlo|HE AHEste] O 59 22 srleRvle} duekiulE
ol Q"F‘iu HHE 28ste] sttt ol9f 22 g5gS
Z3lo] 27] QA El o5 7R %la ]/‘1]0} | =73}
of FHlE &4 H]O]Eﬁ] Aol YA 71=F sl 7ds)Ait.

# feed forward

hl = np.dot(x, wl) + bl

hll = sigmoid(hl)

h2 = np.dot(hll, w2) + b2

y = softmax(h2)

# backward propagation

dy = (y = t) / data_num

grads['w2'] = np.dotthl.T, dy)

grads['b2'] = np.sum(dy, axis=0)

dhl = np.dot(dy, w2.T)

dhll = sigmoid_grad(hl) * dhl

grads['wl'] = np.dot(x.T, dh11)

grads['b1'] = np.sum(dhll, axis=0)

Fig. 5. Part implementation code of feed forward
and backward propagation of artificial neural network
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