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Abstract As times develop, information becomes more diverse and methods of obtaining it become more
diverse. About 80% of the amount of information gained in life is acquired through the visual sense.
However, visually impaired people have limited ability to interpret visual materials. That's why Braille,
a text for the blind, appeared. However, the Braille decoding rate of the blind is only 5%, and as the
demand of the blind who want various forms of platforms or materials increases over time, development
and product production for the blind are taking place. An example of product production is braille
books, which seem to have more disadvantages than advantages, and unlike non-disabled people, it is
true that access to information is still very difficult. In this paper, we designed a CNN-based Braille
conversion and voice output device to make it easier for visually impaired people to obtain information
than conventional methods. The device aims to improve the quality of life by allowing books, text
images, or handwritten images that are not made in Braille to be converted into Braille through camera
recognition, and designing a function that can be converted into voice according to the needs of the
blind.

Key Words : Blind, Convolution Neural Network (CNN), Braille, Speech Recognition, IoT

"WAIKR} ;223 (bhkim@seowon.ac.kr)
2 20234 48 5 MU 20234 5 27 AMAREY 20234 58 302



88 AlEQIEWgSEl=RXl X9 M35, 2023

1. M2
Aush Aslo]d Jrol ANE ge Fastt gn
71%0] 4 WHSHEA AUAQ) AERT ohfet A
23t HZo) 5 13 X9 gol §99] AFEE A

7, 37t 297 27 5 o) LS telel ARE
Sotil wekd 5 A BT 1 F AorhEA o
AHO| oF = oF 80%= A|ZHd 7o g &HESH
HJ“HE o] A= AZASNA Ao oFF 1“5‘@%1
FAoltt. F7REAEE AL 20219 128 E A= &
of 738 ¥ 55 Aol o+ FBolA 19= AA.L 29=
A7+ npx|dko g /\]71—11-0]]0]_9_ 251,620 02 AA| &

>_|

{l‘

OH E520] 4 2 398 =2 £3& Holth A|ZAolQd
Az A5 A SHo] sl gon Hd
L e e PO

of Theket o] Slol AlZgelRlEe) Aol ofele:
A2 Apole ol BEARR olojd 4 ik 1A
2e)2] ol HloleE shaske Aol ofete A7
2 S84 WA AW AA Sol, AW, 2

29 9lo] Eeebl Be Evele) 242 B9 9

o
2
2 % YEE sH A2l Bl ol
>
/\

Q&
_/’K_
B, SA, A8 Bl 5 AT o o} JRE o
QUTH2). Web), £7] 5 5L T o ofeigo] 9
4 QA% olmT FAE 91 2 B9E A4AY &
A el AR B4 A48T
eh AZpgolelselA Hatet YAHES BE ol 9
ol WQl Q42 HAITH3], ST AZgojelSe]
A SRS AMIAE oF syel Bafsie] ol 33
2 o7} wol xS s Eake 497t 9] o)

solct. A Alzbo] Aol uket it Pele] B9

o

|

F

o
) F_(E‘
‘%
m i
A
flilo
_?L
L
=)

Folut 45 Ushe AZAIE] a7 Solu
A AZAONIES 918 2E AR A7 A2 oA

i

57} 1901 W7 5 B8sle] YRS HEF 5 9
o] AE I Qo BE Aol oz WA= 2
7ok A4 NS E 4 UdrH4L SR AR
S AN A3 EAQ) Hlgo] 20214 7%
2710 A9 0.2%2Hs oF 2L Ao Baksin] o
5 £A9) 5uf ol4o] ul Tt S BE Ao
9lo] AB Fao] Tk ¢ Qlolw AAE wo] © =
Eej2tHs). olo] £ &R A4 S B A4 =
Hol BEEE AR ¥ 71E A4S sadsir] wad
Z7}o| H7FS T3t XS Adtsto] A|Zol a6
/ﬂoﬂ 0 0 10;1 ]\]7]-X]—OHO]’] /Kl—’] Z1 O 0 o(}:}]—oﬂ l—r‘_X—]

[e]

-2 o rir <
l;

N

ol ScHe)

II]-.:L]—H E E=RoAL Az ofRle] AR o]
A A2 Ao e 2ok 8 A4 g
setz Qalste] Az UL RS AR HES

St 2Aes 9T & e FAE Al AAL Atk

=

i

O

2. 0|2

2.1 HAHE 2 A4

e Tt 24, ARE 3408 § 69 Aow
5ol .05 64719 B2 WS 5 Un 24249
Yol oul7} Fojd EAto|tt

1| @ @| 4 | < Thetop
«— The middle

6 | « The bottom

no
w

Braille Shape

[Fig. 1] A Braille Shape
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Example) Braille Specification Plot

[Fig. 2] Braille Specification Plot
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[Fig. 3] Typical CNN Structure
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