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Abstract
language interpretation. Due to the shortage of sign language interpreters, it takes a lot of time

to connect to sign language interpreters, or there are many cases where the connection is not

It is difficult for the hearing impaired to use the counseling service without sign

available. Therefore, in this paper, we propose a system that captures sign language as an image
using OpenCV and CNN (Convolutional Neural Network), recognizes sign language motion, and
converts the meaning of sign language into textual data and provides it to users. The counselor
can conduct counseling by reading the stored sign language translation counseling contents.
Consultation is possible without a professional sign language interpreter, reducing the burden of
waiting for a sign language interpreter. If the proposed system is applied to counseling services
for the hearing impaired, it is expected to improve the effectiveness of counseling and promote
academic research on counseling for the hearing impaired in the future.

Key Words : OpenCV(Open Source Computer Vision), CNN(Convolutional Neural Networks), Sign
Language, Hearing-Impaired Person, Image Processing

1. M= o8 Bl 71 AFL vlgollso] Hle) e A
7} k0 Io]AZ 0.93F = 7IR o] B Eo|A] wo
2—]71-7(]—0]10] —4 Acl"j'/ﬂﬂ]/\ o]_Q__ —4}\]_‘/]\_%—4 Zﬂ(ﬂ: o, R 1:]'01‘1*1':, T=En o . 0:11_ _l-ll':o" ‘1 1:01_
of2ieg Uehin glof Agel dgo) vhe Fasich

o AgAH|AE olgsie ojzigol it Uit 5 = : .
T % % 9IrH1. 712 B7oRle 919 eyl

"Corresponding Author :

Koo—-Rack Park(ecgrpark@kongju.ac.kr)

Received March 29, 2021

Accepted May 20, 2021

Revised April 20, 2021
Published May 28, 2021



18 SSHE=ZX| H112 X535

A& AF So] BN EE S0k s Al
Qo] Holof Aol sRsstct. et AR o] B
Gt A 527 BAS] HEe A g AL
9 1ot Aol 57k REstel Fzrgopalat 4
o $GAL ABEIHA Alzte] O Y Bk oh]
o Aol 51 9 3971 got BAPoRASo] A
AHIAE o] §5Ht] B of#igo] gUeH2). SoiE
o1§74ol G FARONIES AHlgto] 47T F
W2 o @ olsfg 5 Ugion, Ajete] A%e| Eol
HolA o e 412 8 4 9] o] Jo] Beje
P43 1 Aol FRHeH3L olo] wet Fgole)
o] Folo] BeiE Be A7 AYHT Ut &
SRR $EEAL AFslel S4I GAER B
S SolBe ALt FagoRelA 22 Huel
5242 FAIstel o] S LED 299 A2 &
H2 5o 4% A $0] £8e F= [oT 7171
B AT, 3D BALS Bo Lue] B BY
sho] S0l FsH: A7), W 5ES B 3D
Jeo] W7ol Bet ATI6NE 4ol E o] AW chop
& AE0] AT Gout, 2oi5Y 714S F2g
ofel Aol H8ske AT mlm|e Aot £
4849l Zus Fo4 9 AAY 5 AFA $E
S Q8 FARONIEY AgAElA o)ge ofeig
o] 9o} ol A7 Sigt Alsdo] Wasle &
RS OpenCVE B83t0] 32bgofele] Srols
Yoz BIstel ol FAS JASHL, CNN 71
2 Bgsto] BYH So] FHL 5 L Asle] o
AE gefo] golHz West, o2 Al A3
sjo] Ao} £EAS ol AATS Ak At
A2ge Btol AE o] BAA} glolw F2rgol
Qo] JAEA FAuAE o] §3Hr] B Egol
g olwl, el 7t 4E 4 o, FARa
5o 4] A E3 okl o= sttt

2.

ri

Gihae

2.1 OpenCV

OpenCV(Open Source Computer Vision)= 4l
AIZE olu|A] mEA4  Zo]BEEEoltt.  InteloA]
19994 o] 7ot B71 etolBejeEA Y A
o] CAole} C++2 /HH=J o™ Python, Java U

MATLABO] ®RIG = o] "He|gt /i3S A Ygth
[7]. Window, Linux, Android OSOl|A F%°] 715
st AAZE on]A] ZEAA F3E & golEd g
o[tH8l. 71 YA oA FE g 7 FIAY
THA] B2 9] 1 EEE0] R FEE] 3lo] 9
AAREE] o] {ET JesS AFE &
OpenCV+= Intel CPU9| 23} Eo] Qlo] A3 £
7h 2, QEAA EA et AAE0] TREILL
Aol Ao 9= 1Y-E A/J5HH OpenCVe L]
ol AHilo] whe daEgEE S 4 Il
OpenCVE o|-&sto] th33t 22 dAq-Eo] Y=
et OpenCVe G429} TensorFlow B&4Y 9
BAY 7IRte & 7|E9] SEH ATAY ofn| |2} A
& SEHE T ATAY o|nAE H|wsto] ofn|Z|
9] FAHEE FE5to] AFA0| TSt AEE Algot=
9[10], OpenCVE 7]4¥tOo.2 3t FAF 7jA, FA) o]
sk HES A A §44 5 59 I8AY 7
He S8e TEHA AN FFHIEEY A5
At 2o #TI A1 JAPEH glom,
OpenCVE 7|9t2E RGB M Ad#} Brute-Force
Hamming ¢ 8&, k-BHa SHAHYIL, ORBE 0]
&3 ke Rolt 7|k EHES] £ Q14 AlAHo] Bt
AT12]5 tHFRE #okollAl OpenCVe Hhefet 7<=
52 St A9Eo] APEHIL o # =M=

EAAE AFEHI & Teachable Machine”’]&

& olgle] A2EL TN,

2.2 CNN

CNN(Convolutional Neural Network)2 £4 72
AE ou|XZRE AHsl=t AFEEE AFAFTL
A F AARE AEsha, AT AAtsto] ofw|
A Ao Estd REE Ao} A, oju|R], FAel
Al g B 5 ot 2ofollA &&= JIrt13). o
49 Fig. 12 CNN9| #2& YEeRd Z o2 o]u]z]9]
E4e F5°= 727 FHAE EF7cke FR2

U 4 Un



CNN7[o] 22101 £0{59] 4F AIAH0) st &7 19

Feature Extraction Network

g
— 1

Convolution Polling Convolution Polling
Layer Layer Layer Layer

Classifier Network

Fully-connected Layer

Fig. 1. Structure of Typical CNN
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Fig. 2. Proposed Model Configuration
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Fig. 3. System Process
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Fig. 4. Part of System’s Image Labeling Process

(2)9] 3% YEFIES A|AHo] AHof U= dlo[H
2 HSHE oJujzloltt. (b)) AL o|nA Y EAFE
< §13 OpenCVolA AlFE = 0|3}t 7I¥& AHES
of, Hghe o|m|AZ9 MZ A5t MA Y AP
Yottt o]Xst A HojHEs LEAAR AlF
H1 Q& Teachable Machined 7|&S €85}
olw|A| We] AlA FHof gt AAE FdstaL, &7
9] QEAE FAS AAPORE JH9S Aok, &
o] uit] RZoj| AAE ABAste] HlolEsgt sk, o5
go|gHo] Ao ZA3IT}, Labelingo] $&%H1 W &,

AAEE ShEE ATt o] Fig. 5+ ARt AlA
go] CNN 292¥ gagge] d7Eolr

Epoch = 800
Batch_size = 32
Learning_rate = 0.001
With session(graph = @) as session :
Execution session_data_reset_function())
for i in range (30) :
batch_data, batch_label =
batch(img_list, Batch_size),
| = session.run([train, loss]),
feed_dict = {x: batch_data
y: batch_label })
print(i, 1)
saver.save(session, ”, global_step =i + 1)

Fig. 5. Part of System Learning CNN Algorithm
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Fig. 6. Graph of Change in Validation Loss of System
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Table 1. The Result of Test

Division Accuracy [%] Loss
Validation 98.48 0.0016297241
Training 97.14 0.0024
Testing 90.23 0.0312
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