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NGHIEN CUU VA THIET KE THIET BI HOC CHU NOI DANH CHO NGUOl
KHIEM THI UNG DUNG CONG NGHE 10T

Nguyén Thi Bich Diép”, Dinh Quy Long, Poan Manh Cwong
Truong Dai hoc Cong nghé thong tin va Truyén thong — DH Thai Nguyén

TOM TAT

Véi nguoi khiém thi viéc hoc chir ndi 1a cach t5t nhat dé giam thiéu khé khan trong moi mat cudc
sng. Tuy nhién bang ma hoa Braille rat khé hoc danh cho tré va can sy hd trg ctia nguoi than
hodc gido vién tai cac trung tim khiém thi. Vi véy, chiing t6i tién hanh nghién ctru thiét ké va thir
nghiém mot thiét bi da chirc ning trong viée hoc chit ndi danh cho ngudi khiém thi tng dung cong
nghé 10T véi nhiéu ché d6 tu hoc. Hé théng san phém gém nhiéu module thiét bi ma hoa chi
Braille cho nguoi khiém thi, mdi module do mot nguoi khiém thi st dung. Mdi thiét bi duoc két
ndi véi server hé thdng do nhom tac gia thiét ké riéng qua mang internet. Chiing t6i tién hanh trién
khai vi¢c st dung thir nghi€ém h¢ théng v6i nhém dbi tuong 1a cac hoc sinh khiém thi dang hoc tap
tai truong Gido duc tré em bi thiét thoi tinh Thai Nguyén va da dat dugc nhimng két qua tot.

Tw khéa: Cong nghé 10T, Braille viét hoa, chir néi cho nguoi khiém thi; bang ma Braille; hé
théng tro givip hoc chit néi.
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RESEARCH AND DESIGN OF BRAILLE LEARNING AIDS FOR
VISUALLY IMPAIRED PEOPLE APPLYING IOT TECHNOLOGY
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ABSTRACT

The Visually impaired learning Braille is the best way to minimize difficulties in every face of life.
Braille encoding, however, is difficult to learn for the child and needs the support of relatives or
teachers in blind centers. Therefore, we conduct design research and test a multifunction device for
Braille learning for visually impaired 10T technology applications with multiple self-study modes.
The product system includes many modules encoding Braille for visually impaired, each module is
used by a visually impaired person. Each device is connected to a system server that is individually
designed by the authors team over the Internet. We implement the use of system testing with
audience groups as blind students who are studying at the school of Education disadvantaged
children in Thai Nguyen province and have achieved good results.
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1. Gi6i thiéu

Hién nay, v6i sy phat trién cua Khoa hoc - K§
thuat viéc ung dung cac san phém ky thuét
dién tr vao cudc sdng ngiy cang dugc chu
trong. Pac biét trong viéc phat trién nhitng
thiét bi thong minh gitp d& nhing nguoi
khuyét tit noi chung va danh cho ngudi
khiém thi néi riéng. Viéc dua ra cac san pham
gitip d& cho nguoi khiém thi di va dang duoc
rat nhidu nhom nghién ctru, cac t6 chic va
qudc gia trén thé gidi quan tim chu trong.
Mot s6 nghién ciru hién nay trén thé gidi quan
tam dén viéc dao tao cong nghé cho ngudi
khiém thi [1], céng nghé hd trg cho ngudi
khiém thinh hoc toan [2] hodc 1a nhimg hé
thong hd tro gido duc chir ndi bang thiét bi
may tinh bang [3]...

Mot nghién cou méi day cua tic gia
Mohammed Abdul Kader ciing dé cip dén viéc
phat trién mot bd chit ndi tw hoc cho nhiing
nguoi khiém thi [4]. Tuy nhién, nhém tac gia
chi méi dé cap dén viéc phat trién mot bo KIT
cho tig dung hoc chir ndi Braille tai chd.

Cung v6i su quan tdm cia thé gidi trong phat
trién cong nghé hd trg nguoi khiém thi, Viét
Nam ciing dang bit dau chi trong hon vao
viéc phat trién cac dy an lién quan. béi voi
Viét Nam ti 1& nguoi khiém thi khong biét
chir con rat cao va dang 1a mdi lo ngai cho
cac co quan, cac trung tam danh cho nguoi
khiém thi.

Thiét bi hd trg ngudi khiém thi hoc chit n6i la
gidi phap gilip nang cao hi¢u qua hoc tap
danh cho ngudi khiém thi ngay khi con nho.
V6i thiét bi nay ngay tir rit som nguoi khiém
thi, dac biét 1a tré em khiém thi s& duoc tiép
xtic v6i chit ndi mot cach d& dang tao tién dé
cho viéc hoc chir sau nay.

Mit khac, bang m3 hoa Braille rat kho hoc
danh cho tré va can sy hd trg cua nguoi than
hodc giao vién tai cac trung tam khiém thi. Vi
vély, chiing toi da tién hanh nghién ciru thiét
ké va thir nghiém thanh cong mét thiét bi da
chtc ning trong viéc hoc chir ndi danh cho

ngudi khiém thi tmg dung cong nghé IOT dé
¢6 thé phuc vu cho cac ddi tuong dic biét 1a
tré em c6 thé hoc chit ndi Braille v6i nhiéu
ché d6 hoc.

2. Thiét ké hé thong

Heé thong san pham gdm nhiéu module thiét bi
mi hoa chit Braille cho ngudi khiém thi, mdi
module do mdt nguoi khiém thi st dung.
Trong hinh 1 mdi thiét bi duoc két ndi voi
server hé thong do nhom tac gia thiét ké riéng
qua mang internet.

Thiét bi 1

. ~
[ USER ]:>[ SERVER ]C:> Thiet bi 2

Thiét bin

Hinh 1. So d6 cau trac hé thang

Khi san phdm duoc trién khai vao hoat dong
& ché do 16p hoc thi mdi hoc sinh dugc st
dung mot thiét bi riéng biét trong hé thong
san pham. Khi hoat dong & ché do nay mdi
thiét bi s& duoc tit loa. Trang website ciia hé
thdng s& dugc quan 1y boi gido vién hudéng dan
tryc tiép trén 16p, gido vién co thé quan sat,
danh gi4, kiém tra truc tiép hay thong qua lich
sir qua trinh hoc tap va chdm diém cho mdi
hoc sinh. O ché d6 nay gido vién giam thiéu
cong st giang day va c6 thé bao quat toan bd
qua trinh hoc cua hoc sinh trong 16p hoc.

Ngoai ra, khi & nha mdi hoc sinh déu co thé
sir dung thiét bi dé tu hoc tdp ma khong can
su gitp d&, hd tro cua ngudi than hay gido
vién huéng dan. So dd khdi cua thiét bi thé
hién & hinh 2.

Hinh 3 la bang chir cai Braille danh cho nguoi
khiém thi. Chir Braille sir dung cAc cach sip xép
khac nhau ciia 3 hang 2 cham, dugc danh sb thi
tu tir 1 dén 6, dé thay cho céc ky ty dang trong
ngdbn ngir nhu chir cai, thanh diéu, ky tu. Chir
Braille danh cho ngudi khiém thi, cam nhan qua
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xUc giac bang cac dau ngén tay. Nén duoc viét
trén gidy dic biét, day va dai hon gidy thuong,
duoc viét noi Ién trén bé mit gidy... Dé viét
duoc chit Braille, cin phai c6 bang viét hodc
may danh chir chuyén dung [5].

y
el .

Hinh 2. So dé thiét bi hoc chit néi Braille
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Hinh 3. Bang chir cdi Braille danh cho nguoi

khiém thi

Chir Braille Tiéng Viét, ngoai quy tic sap
chir théng thuong theo thir ty chir cai trong
am tiét, thi can cha y 1a thanh diéu (néu co)
duogc dit sau phu Am dau va trude nguyén am.
Khéi m4 héa gom t6 hop cac nlt nhan duoc
thiét ké xay dung dya trén nén tang cta bang
ma Braille v&i 6 nat xép thanh 3 hang va 2
cot. So dd nguyén ly khdi ma hoa thé hién ¢
hinh 4.

Khéi diéu khién cia san phdm sir dung chip
Atmega328 — dong chip thong dung cua hang

Atmel. Khéi didu khién c¢6 chirc ning nhan
thong tin ma hda tir khdi ma hoa xir Iy thong
tin va xuit goi am thanh tuong thich ddng
thoi giri dit liéu 1én server [6]. So d6 nguyén
ly khoéi didu khién két nbéi module wifi thé
hién trong hinh 5.

R Nl | o RE
10% = 10
R2 e = RS
10 0—||—0
10k {0k
R3 N | o RO
10K 10k
= 11 ';
000060

KET NOI KHOI DIEU KHIEN

Hinh 4. So 6 nguyén Iy khoi ma héa

Hinh 5. So @6 nguyén Iy khoi diéu khién két noi
module wifi

Hinh 6. So' @6 nguyén Iy khoi am thanh két néi
module MP3

DFPlayer 1a module duoc tich hgp khdi giai
ma cimg, hd trg cac dinh dang am thanh phé
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bién nhu MP3, WAV, WMA, bén canh d6 né
con hd trg TF card voi FAT16. Tan s6 lay miu
t6i da 1én t6i 48 KHz. Pau ra 24 bit hd tro giai
doc 1én t6i 90 dB. Hinh 6 13 so d6 nguyén ly
khdi 4m thanh két ndi module MP3.

3. Cac ché d@9 hoc cia hé théng va vung
dung cong nghé 10T

Hé théng cung cép hai ché d6 la: ché do tu
hoc va ché do 16p hoc.

i
d
3
&
f 1

it

Hinh 7. Luu d@6 thudt todn cia san pham ¢ ché dg
tw hoc

Vi ché @6 tu hoc, san phém duoc két ndi voi
loa ngoai dé giup tré tw hoc. Hinh 7 1a luu d6
thuit toan cua san phém & ché @6 tu hoc. Sau
khi khoi tao hé théng, ngudi ding s& nhap ma
ki tu Braille. B xir Iy trung tdm s& kiém tra
mi nhap, néu ma nhép 1a mot trong cac ki tu
dd dugc ma hoa (53 ki ty co ban) thi khdi
diéu khién trung tim s& truy xuit file.mp3
tuong tng dugc luu trong module DFPlayer
Mini MP3 dé loa phat ra 4m thanh twong {mg
v6i ki ty. Néu mé nhép sai thi vi diéu khién s&
béo va thuc hién lai qua trinh nhap ki tu.

O ché do 16p hoc (tét loa) sau khi khéi tao hé
thong, thiét bi s& thuc hién viéc kiém tra két
nbi wifi. Khi co6 két nbi wifi cac bo xur ly
trung tam trén cac thiét bi sé lién tuc quét va

doc tin hi¢éu ma hoda (ca ding va sai so voi ma
Braille) sau do gtri 1én server va hién thi trén
website. Thong qua do, nguoi day cod thé
giam sat, kiém tra cung mot lic mirc do hoc
cua tat ca cac thanh vién trong 16p dé co su
uon nan kip thoi. Luu do thuat toan ctia san
pham & che d¢ 16p hoc the hi¢n ¢ hinh 8.
Bat dau
-

L] i
Khin 130 be thong

hoa o thuet by

b J
Higa thy md nguen

dung nhap

'
Xoa md

Hinh 8. Luu d6 thudt todn cia san phdm ¢ ché do
lop hoc

Chung t6i tién hanh xay dung va thiét ké mot
website chuyén dung cho viéc ing dung cong
nghé IoT cho hé thdng dam bao céc chirc ning
va muc tiéu ban dau d& ra. Thiét bi két ndi
internet ctia ching t6i duoc tich hop vai cac
chip cam bién da trinh bay ¢ cac muyc trén dé
¢6 thé chuyén d6i, phat hién tin hiéu va bién nd
thanh dir li€u trong moi truong Internet. T do
xir Iy dir liéu va tién hanh thyc thi cac diéu
hudng trong mang Internet d6 theo cac ché do
tu hoc ma nguoi dung mong mudn.

4. Trién khai thir nghi¢m va danh gia két qua
Dé danh gia nghién ctru cua minh, nhoém
nghién ciru chiing t6i da tién hanh trién khai
viéc str dung thir nghiém hé thong véi nhom
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doi tuong 1a cac hoc sinh khiém thi dang hoc
tap tai truong Gido duc tré em bi thiét thoi
tinh Thai Nguyén. Qua trinh trién khai bao
gom 3 giai doan chinh:

- Giai doan 1: tién hanh cai dat, huong dan cai
dat chuong trinh thtr nghiém véi nguoi dung.
- Giai doan 2: tdp huan hudng dan s dung
chuong trinh va thiét bi thir nghiém.

- Giai doan 3: Phat phiéu khao sat danh gia
két qua va tong hop két qua danh gia.

Qua dir liéu khao sat trén 85 ngudi hoc, nhom
nghién ciru nhan dwoc mot sé danh gia chung
nhu sau:

- Thiét bi thir nghiém va chwong trinh hoc ctia
hé thong twong d6i dé st dung.

- Céac phiéu khao sat cho thdy 100% nguoi
dung dong ¥ véi tinh chinh xac vé viéc khai
thac bang ma hoa Braille.

- Pa s6 ngudi dung thir nghiém (82,4%) danh
gia h¢ théng that su hitu ich trong viéc hd trg
ngudi khiém thi hoc tap.

SHEEIGREIZARZAREEHUSS
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Hinh 9. Hinh danh thiét bi hoc chit noi
5. Két luan
Trong giai phap ciia minh, nhom nghién cilru
da dat dugc nhing két qua nhu sau:

- Thiét bi gitp hd tro tré khiém thi hoc chir
n6i tmg dung IoT.

- Thiét két xay dung hé thong san pham.

- Tim hiéu va ap dung bang ma hoa Braille.
San phdm da thiét ké thanh cong & budc dau
hd trg tré hoc chit. Hinh anh thiét bi hoc chit
ndi & hinh 9. Hudng phat trién trong tuong lai
cua san phéun, bén canh hd tro tré hoc doc s&
tich hop thém cac chiic nang giai tri (Am
nhac, ké truyén...). Dic biét hudng téi viéc
phat trién san pham tich hop v6i nhidu ngon
ngit khiac (tiéng Nhat, tiéng Han, tiéng
Trung...).
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