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ABSTRACT

This paper presents a technology idea and a technical solution: “Device set and
website designing to support blind children in Vietnamese textbook braille words
learning”. The device comprises eight Braille frames, each of which corresponds
to 8 characters, and 8 buttons to simplify interaction. We aim for maximum cost
savings by employing Braille push mechanisms and sliding rail mechanisms
to display characters on the device, achieving a speed of 1.5 seconds per word.
Additionally, the website not only displays lesson contents with a response time
within 1.1 seconds after receiving requests but also integrates with artificial
intelligence model (YOLOv5m) for CPU-based object recognition, with a detection
time of about 224 milliseconds through the camera. This feature assists children in
recognizing surrounding objects, enhancing their understanding of the environment.
Moreover, this device facilitates knowledge synchronization between blind children
in school and at home, improving their ability to model concepts. It also reduces
teachers’ workload and can be replicated to aid blind individuals more broadly.

TOM TAT

Trong bai bdo nay, chiing téi dé xudt Y twong va thue hién cong nghé: “Thiét ké bé thiét
bi va website hé tro tré khiém thi hoc tdp chw néi theo I trinh ciia sach gido khoa tiéng
Viét”. Thiét bi ma nhom tac gia ché tao gom c6 tam khung chit néi tirong ng voi 8 kl
tw, 8 mit nhan dé don gian héa vzec twong tac gitka thlet bi véi may vi tinh; tiét kiém t6i
da chi phi véi viéc sur dung co cdu day chit noi va co cau thanh ray triegt dé hién thi cdc
ki ti trén bé mat thiét bi véi thoi gian hién thi 1 ki twla 1.5 gidy. Website hién thi noi
dung bai hoc, thoi gian ddp vmg trung binh ciia thiét bi khi nhdn lénh tir website la 1.1
gidy va tich hop tri tué nhdn tao (mé hinh mang YOLOv5m) véi toc do nhén dién trén
CPU la 224ms giup nhdn dang cdc mén do vit thong dung qua camera. Qua do, mo
hinh nay tao cho tre tw duy vé thé giGi quan dé tré van dung vao cugc song hang ngay
Thiét bi dong bé héa kién thirc giita tre khiém thi dirge dén I6p ciing nhie tré khiém thi
0 nha, tang cwong kha nang tw duy vé do vit. San pham giup giam thoi gian, cong surc
gidng cho cdc gido vién va cé thé dwoc dau tir, nhdn rong dé ho tro ngueoi khiém thi.
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1. Gidi thiéu

Khiém thi 1a hién twong thi gidc mat kha
ning cam nhan mot phin hodc toan phan. Sau
khi qua qua trinh diéu tri v& khuc xa, thi luc
ctiia ngudi khiém thi thuong chi trén mirc khong
nhan thtrc dugc sang tdi nén nguoi khiém thi
van c6 thé tan dung thi luc dé sinh hoat héng
ngay. Theo PGS. BS. Cung Hong Son: Trén
thé gigi hién c6 khoang 314 triéu nguoi mu va
khiém thi, trong d6 khoang 45 tri€u ngudi, mu.
90% ngudi mu sdng & cac nudc nghéo va dang
phat trién v6i cac diéu kién tiép candichvuy té
kho khin (Viét Nam dugc xép trong nhom céc
nuée nay) (Hoang Hién, 2019). Trong sé d6 ti
1¢ tré & d6 tudi tir 2 dén 4 tudi mac bénh khiém
thi, mu chiém 0.9% s6 lugng tré khuyét tat, ti 18
trén tang dén 0.16 néu xét nhom tudi tir 5 dén 17
tudi (Tong cuc thong ké, 2018).

Trong bdi canh hién nay, véi sy phat trién
ctia nén khoa hoc ky thuat da thuc day su phat
trién ctia nhiéu thiét bi dién tr phuc vu cho doi
séng clia con nguoi, dic biét 1a trong viéc phat
trién cac thiét bi thong minh c6 kha ning hd trg
cho nguoi khuyét tat néi chung va nguoi khiém
thi noi riéng trén pham vi toan cau.

O nuéc ta, viéc gitp tré khiém thi cé co
hoi tiép can nén gido duc van c6 vudng phai
nhiéu khé khin, dic biét 1a cic em & ving sau,
ving xa. Cac trung tdm gido duc tré khiém thi
luén tao diéu kién, van dong phu huynh cho tré
c6 co hoi tiép can gido duc. Tuy nhién, nhiéu
phu huynh muén dugc giit cac em bén canh dé
thuén tién cho viéc hd tro sinh hoat hing ngay
cho cac em, tham chi khong cho cac em ra ngoai
vi so tré s€ gdp tai nan hodc bi moi nguoi tréu
choc; v&i su bao boc cua gia dinh da truc tiép
lam cho céc em gap tro ngai hang ngay trong
viéc phat trién vé thé chat va tinh than, ngai tlep
Xuc voi cac ban dong trang Itra va xa hoi, von
tor vung bi han ché, mat kha nang sinh hoat ddc
lap, khong duoc rén luyén dé phat huy tbi da
thinh giac, xtc giac, vi giac (Hué Thu, 2015).

Vo1 cac kho khan do, tai Viét Nam da co
rat nhiéu nhém nghién ciru dua ra cac giai phap,
dé xuat cac thiét bi thong minh hd tro cho viéc
giao duc tré khiém thi, tuy nhién vin chua c6 dé
xuat nao du kha nang dé dugc dua vao gido duc
tré va thuong mai hoa. Cac cong ty tai cac nudc
phat trién nhu cong ty phi loi nhudn American
Printing House tai My di cho ra doi “Thiét bi

hién thi chit ndi Chameleon 20” (The American
Printing House) va cong ty Humanware ciing da
ra mat hang loat thiét bi thong minh phyc vu
cho viéc gido duc tré khiém thi (N. B. Pathy et
al, 2011). Tuy nhién, tré khiém thi & nudc ta
khong du kha nang, co hdi dugc tiép can vdi cac
thiét bi néu trén do cac van d& vé chi phi cia san
pham qué cao va han ché vé ngon ngir vi khong
hd tro Tiéng Viét.

Thau hiéu dugc tdm 1y ciia bac phy huynh
va mit han ché vé chi phi cua san phim, ching
t6i dd nghién ctru va dua ra mo hinh thiét bi
théng minh hd tro viéc gido duc tré khiém thi.
Thiét bi giup tré co thé hoc tap doc lap tai nha
théng qua su giam sat truc tiép cua phu huynh
va gido vién c6 thé giam sat qua trinh hoc cia
tré qua website, gitp tré rén luyén kha nang
nghe va cam nhan do vat xung quanh nho vao
tri tué nhan tao.

2. Y twéng nghién ciru

Y tuong nghién ctru ctia bai bao nay la
thiét ké thiét bi day chir cho tré khiém thi bao
gdm viéc cai tién va phat trién cac phuong phap,
cong cu, va ky thuat dé gitp tré khiém thi hoc
chltr mot cach hi€u qua va tha vi; gitp cac bé
phat trién k¥ ning doc va viét mot cach nhanh
chong va hiéu qua; tao ra mot thiét bi cho tré
khiém thi théi quen hoc tdp mdt cach chu dong.
Muc tiéu cu thé bao gém:

Thiét ké toi wu héa giao dién day hoc:
Phat trién giao dién day hoc dang tin cy va dé
st dung cho tré khiém thi, béng cach st dung
am thanh, hinh anh va cic phan hoi thong qua
thiét bi phan cung dé tuong tic mot cach hiéu
qua voi hoc sinh.

Ty chinh héa gido trinh: Phat trién gido
trinh day chit dugc tuy chinh héa dya trén nhu
ciu va kha ning cia timg tré khiém thi, nham
tao ra trai nghiém hoc tap ca nhéan hoa.

Sir dung cong nghé hé tro: Kham phé sy
két hop giita cong nghé hd trg nhu may tinh,
tao ra website chira ndi dung bai hoc danh riéng
cho tré khiém thi dé tao ra méi truong hoc tap
thuan tién.

Pdnh gid hiéu sudt: Tién hanh nghién ctru
vé hiéu suét cua thiét bi day chit méi so voi cac
phuong phap truyen thdng, bang cach st dung
céc chi s6 nhu tde do hoc, sy tu tin trong viée
doc va viét, va kha nang tiép thu kién thuc.
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3. Quy trinh xdy dwng, thiét ké b thiét
bi

Dy an phét trién san pham hd trg ngudi
khiém thi doi hoi mot chudi bude cu thé va ky
ludng. Piu tién, chﬁng t6i tién hénh thu thap y
tuong va phan tich cdn than nhu ciu va mong
mudn cua ngum khiém thi. Sau d6, chung toi
nghién ctru vé ndi dung bai hoc va tap trung vao
thiét ké giao dién phan mém, dong thoi toi wu
hoéa am thanh, mau sic, va do tuong phan dé tbi
uu hoa trai nghiém hoc tap. Trong qua trinh phat
trién phan cung, ching t6i thiét ké thiét bi phan
ctirng than thién va d& sir dung nhit c6 thé, véi 8
khuén chit Braille d¢ hién thi tat ca cac tir don
trong tiéng Viét. (Trong d6 tir “nghiéng” c6 thé
két hop v6i 1 dau thanh 14 tir dai nhat trong tiéng
Viét). Cubi cung, sau khi san phém da duoc
thiét ké va phat trién, chung toi tién hanh danh
gia va cai tién san pham dé dap tng cac yéu ciu
va nhu cdu cua cong dong ngudi khiém thi, vé6i
tinh than khong nglirng mo cira cho sy phat trién
trong tuong lai.

T cac ndi dung da tim hiéu, phan tich
trude do, chung toi bit dau thuc hién san pham
v0i cac qua trinh nhu sau:

Thiét ké website chira néi dung bai hoc
cho tré khiém thi:

- Thiét ké lai ndi dung bai hoc tir ndi dung
ctia sach gido khoa cuia nguoi khiém thi, chon
cac hinh anh, d6 hoa phu hop vé6i ndi dung dé
ngudi hoc ¢ thé dé dang hiéu duoc.

- Thiét ké b cuc cua trang web mot cach
hop 1i, ti wu hoa khong gian glua cac phan ti,
van ban va cac nut diéu huéng dé tao ra 1 giao
dién than thién véi nguodi dung.

- Chon phong chir, mau sac phu hop, chon
cac phong chir ¢6 kich thudc va kiéu dang dé
doc, két hop véi viéc chon mau séc ¢ do tuong
phan tbt dé cai thién kha ning nhan biét.

- T6i wu héa va tich hop cac cong nghé hd
trg: tich hgp mo hinh nhéan dién vt thé va phat
am thanh, hién thi chit ni braille biang thiét bi
duoc thiét ké kém theo.

- Kiém thir va danh gia: Thuc hién kiém
thir va danh gia trang web vdi nhom nguoi dung
khiém thi d¢ x4c dinh va sira cac van dé tiém an
va cai thién trai nghiém.

- Cap nhat va duy tri: Lién tuc cap nhat va
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duy tri trang web dé dam bao tinh linh hoat va
tuan thu céc tiéu chuin va quy dinh méi nhét.

Thiét ké thiét bi hién thi chit néi Braille:

- Thiét ké co ban: Thiét ké co ban ctia thiét
bi Braille c6 thé bao gom mot bang Braille dé
hién thi ky tu, cing vdi cac phim tuong tac dé
diéu khién va nhap thong tin. Bang hién thi chir
ndi gom 8 chit cai véi kich thudc va kiéu dang
phu hop, cung nhu phac hoa cac tinh nang, chuc
ning can thiét theo nhu ciu cta ngudi khiém thi
trong viéc su dung thiét bi.

- Thiét ké mo-dun Braille: Mo-dun
Braille can phai dugc thiét ké sao cho d& doc
va d& sir dung nhét c6 thé. Kich thudc cia céac
chdm Braille va khoang cach giita ching can
phai dugc lya chon can than dé dam bao rd rang
va dé doc.

- Phim tuong tac: Cac phim tuong tac
can phai dugc thiét ké sao cho d& sir dung va dé
cam nhan bang cam tng. Cac phim dugc thiét
ké vai kich thuéc va khoang cach phu hop dé
nguoi ding co thé d& dang diéu khién thiét bi
ma khong gip van dé.

- Vit liéu: Lya chon vat liéu phu hop cho
viéc sir dung hing ngay cua nguoi khiém thi, va
pht hop véi viée thiét ké va san xudt thiét bi.

- Thiét ké thAm m¥: Ngoai cac yéu tb k¥
thuat, nén quan tdm dén thiét ké tham my cia
thiét bi. Thiét ké nén dep mat va than thién véi
nguoi dung.

-Kiém tra va danh gia: Sau khi hoan thanh,
can phai kiém tra va danh gia thiét bi Braille
thong qua cac cudc thtr nghiém véi nguodi dung
thuc t& dé dam bao rang thiét bj dap ung duoc
céc yéu cau va nhu cu ciia ngudi ding.

- Stra d6i va cai tién: Dya trén phan hoi tir
ngudi dung va cic kiém tra, thiét ké c6 thé can
duoc diéu chinh va cai tién dé téi uu héa hiéu
sudt va trai nghiém nguoi ding.

4. Mo hinh héa y twéng

4.1. Phin cirng

Thiét bi str dung Arduino Nano lam vi xtr
1y chinh, chiu trach nhiém xir ly tin hi¢u dugc
gUi tir may tinh va diéu khién hé thong servo.
Nhém nghién ciru thiét ké thiét bi hién thi chi
Braille g@)m 8 khuon chit, dai dién cho tur dai
nhat cua tiéng Viét 1 tir “Nghiéng” va mot du
thanh 4m nhu séc, huyén, hoi, nga, nang.



Hinh 1. C4u tao phin cirng

Thiét bi hién thi chit néi

Vi diéu khién xir Iy
tin higu

Tin hiéu tir may tinh

Ma-dun hién thi chiv ndi

Servo Nt hién thi chte Thanh Ray truot

Trén bé mat cua thiét bi, chung toi da tich
hop 8 nut nhan vat Iy véi cac chirc nang sau:-
DETECT: Mo ctra s6 chirc nang nhan dién.

- LESSONS: Mo cira s6 chirc nang bai hoc.

- BACK: Quay lai giao dién trudc do.

- ENTER: Xac nhan Iya chon bai hoc.

- RIGHT: Chuyén sang tir ké tiép trong cira
sO bai hoc.

- LEFT: Chuyén sang tir true d6 trong ctra
sO bai hoc.

- AGAIN: Phat am lai.

- INPUT: Nhap chir cai tor ban phim may
tinh.

Mo-dun hién thi chit Braille duoc thiét ké
v6i 6 d6t chdm ¢ kha nang noi 1én va chim xudng
dé hién thi timg ky tu theo bang chit cai Braille
tiéng Viét. Mdi mo-dun hién thi chit Braille bao
gdm 2 thanh ray trugt va 2 dong co servo dé diéu
khién. Co ciu thanh ray truot dugc st dung dé
déy mot cum ba ddt cham theo hudng doc va dugce
tinh chinh dya trén goéc xoay cua dong co servo.
Diéu nay cho phép thiét bi hién thi dugc tat ca 29
ky tu va 5 ddu thanh 4m trong bang chir cai Braille
tiéng Vieét.

Hinh 2. Ki hiéu bang chir cai Braille Viét ngir
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4.2 Phin mém

4.2.1 Xay dung website

Hinh 3. So' @0 thé hién lién két giira cic thanh phan trong website

Server local

Server Client

(pc)

Thiét bi gtri dit ligu 1én website thong qua
chuan giao tiép UART. Server local dya theo
dir liéu cua thiét bi gui lai cho Server dé gui
cho Client (socket-io0). Server s guri dit li€u cho
website (flask-socket).

Pé website giri dir liéu vé phan clng xir
ly, budc dau tién website s€ truyén dir liéu cho
Server (axios). Server dua theo dir liéu gui cho
Server local (socket-i0). Server local s& gui dir
liéu cho thiét bi (UART).

- Website duoc thiét ké thanh nhiéu trang,
dé chuyén trang nguoi dung co thé su dung cac
nut nhan trén phan cung dé diéu khién:

+ Nt DETECT — Trang nhén dién d6 vat

+ Nut LESSONS — Trang bai hoc

+ Nut BACK — Quay vé trang trudc (Néu
website dang hién thi trang chu thi khong c6 ket
qua tra ve)

+ Ting nht nhan duoc mi hoa thanh cac
g61 dir liéu, goi dir ligu diéu khién dugc dong
g61 gui cho Server local. Server local gtri goi di
liéu cho Server. Server nhéan goi dir liéu va gui
cho website. Website xu ly va tu dong chuyén
sang nhiing trang tuong Ung va cd thong bao
bang am thanh cho ddi twong ngudi dung.

- Diéu khién chon bai va hoc trong trang
lessons:

+ Khi chua vao bai hoc thi website s€
tai danh sach bai hoc bang cach: Website gui
yéu cau cho Server tai dit liéu bai hoc -> Server
nhéan duogc yéu cau va lay dir liéu tr co sé di
liéu (MongoDB) -> Server dong goi dir liéu gui
cho website -> Website nhan goéi dir liu va hién
thi ra danh sach bai hoc.

+ Chirc ning cac nat nhan: Nut LEFT —
Iui chon bai; Nat RIGHT — tién chon bai; Nut
ENTER — chon bai; Nut DETECT - chuyén
sang trang Nhan dang; Nut LESSONS - tai lai
trang Bai hoc; Nut BACK — quay vé Trang chu

+ Khi nhan nit ENTER dé chon bai hoc
thi cac nut c6 nhiing chiic nang khac: Nat LEFT
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(db, handle) (web site)

— 1ui tir; Nt RIGHT — tién tir; Nat NEXT — tién
bai; Nut BACK — 1ui bai; Nut DETECT — chuyén
trang nhan dién do vat; Nut LESSONS - tai lai
trang bai hoc; Nut ENTER — quay lai trang chu

+ Tét ca céac thao tac déu c6 Am thanh chu
thich

- Nhén dién do vit, bdo am thanh va gui
tin hiéu vé phan ciung:

+ D6 vat nim trong tam nhéan dién cua
website -> Camera s€ chup anh d6 vat -> Chuyén
d6i hinh anh thanh dinh dang text base64 -> Gui
01 dir liéu anh dang text cho Server (axios) ->
Server nhan dit li¢u -> Chuyén anh tur dinh dang
text base64 thanh anh mau RGB va nhan dién
dua trén mo6 hinh YOLOvS5m -> mo6 hinh tri tué
nhan tao tra vé két qua la tén do6 vat -> dong goi
tén do vat va gui cho Website va Server local ->
Website nhan dir liéu va phat am thanh tén do
vat nhan dién duoc.

+ Server local nhén géi dit li¢u va gui cho
thiét bi phan cung dé xu ly, dicu khién h¢ thong
servo hién thi chir noi Braille.

4.2.2. Giao dién website

Trang chu cia website dugc thiét ké cho
viéc hd tro cac tré khiém thi trong viéc hoc tap
va tuong tac voi thé gioi xung quanh minh thong
qua ba nut chtrc nang chinh:

- Nut "Bai hoc": Cho phép tré tiép cén
viéc hoc tap theo 10 trinh cac chuong, moi
chuong bao gdm 5 bai hoc dugc thiét ké theo
chudn sach gido khoa tiéng Viét ctia nha xuét
ban Chan Troi Sang Tao. Tré ¢6 thé st dung céc
nut trén thiét bi dé twong tac voi website. Cac
tor vung s€ duogc hién thi béng chir Braille trén
thiét bi cing vai viéc phat 4m dé hd tro tré trong
viéc hoc tap. béi vai nhiing bai hoc ké chuyén,
céc tir vung s& khong hién thi 1én thiét bi hién
thi chir Braille ma chi doc cho tré nghe.



Hinh 4 . Giao dién chirc ning Bai hoc

DU AN THIET KE BO THIET B VA WEBSITE HO TRO TRE KHIEM THI HOC TAP CHU NI
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- Nut "Nhén dién": Cho phép tré kham pha  vat s& duoc phat 4m va hién thi bang chir Braille
moi truong xung quanh va hoc hoi thong qua viée  trén thiét bi. Pidu nay gitp tré tuong tic vdi thé
nhan dién cac d6 vat. Khi tré dua do vat vao ving  gidi xung quanh mot cach tu do va hap dan.
nhan dién ctia camera trén may vi tinh, tén cua dd

Hinh 5. Giao dién chirc ning Nhan dién

DU AN THIET KE BO THIET B| VA WEBSITE HO TRO TRE KHIEM THI HOC TAP CHU NOI
THEO LO TRINH CUA SACH GIAO KHOA TIENG VIET LOP 1

O g e B P 5 T T P 0 O
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- Nut "Tai lidu": Pugc thiét ké dé hd tro phu  Trong phan nay, nhém nghién ctru cung cap huéng
huynh, gido vién va nhitng nguoi khac c¢6 co hgi  dan st dung, bang chit cai Braille, va sach gido khoa
tham gia hd tro cho su phat trién cua tré khiém thi.  tiéng Viét ciia nha xuat ban Chan Troi Sang Tao.
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4.2.3. Giai thuat hé thong

Khi két n6i cap dién cta thiét bi vao may tinh,
website diéu khién thiét bi s& tyr dong duoc kich hoat
trén trinh duyét mac dinh ctia may tinh va thong bao
cho nguoi ding biét da kich hoat thanh cong. Do
website dugc thiét ké chii yéu danh cho nguoi khiém
thi, nén mdi thao tac, chuyén canh déu c6 am thanh
di kém. O giao dién trang chu ciia website, chi c6 2

Hinh 6. Luu d6 gi

nut DETECT va LESSON hoat dong véi muc dich
dé nguoi ding lua chon chie nang. Khi ngudi ding
nhén chon chirc nang “Bai hoc”, Cac nit RIGHT,
LEFT, AGAIN, INPUT, ENTER, BACK c6 thé
hoat dong dwoc. Khi nguoi ding mudn chuyén sang
ché d¢ nhan dién dd vat, budc dau tién can bam nut
BACK dé vé trang chu, sau d6 4n nat DETECT dé
truy cap vao chuc nang “Nhan dién”.

ai thuat h¢ théng

Bitdiu

Thiét bi dwoc két no1
voi mdy vi tinh

Mo website tw dong

)

Bit chirc ning thong
béo sy kién moi khi co
nut nhin duoc an

M¢ trang danh sich M¢ trang hoc

bai hoc nhin biét 46 vit
Dung

> Le
Sai Niit ENTER Sai Nit LEFT Sai Nit RIGHT
duoc nhin duoc nhin duwoc nhin
Diing Diing Ding
- " - Jat thé o6 trong b
Y e i || Coonbii oc muse a5 Chon béi hoe tiép theo it db it

Chuyén sang ndi dung
bai hoc ké tiep

—1

Luu dit liéu cia & bai
hoc vao bién "text”

Théng bio "Mén dd
chwa duoc xic dinh”

Luwu dit lidu cia & bai
hoc vao bién "text”

Ma hod bién "text” va
gin vé Arduino

Hién thi chi¥ ndi ciia 6
ndi dung thanh ky tw
chit Braille trong s

Dit liéu woc nhip tir ban
phim sé hru vao bién “text”

Quay vé trang chi
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5. Thue nghiém
5.1. M6 hinh thye nghiém

Hinh 7. M hinh b§ thiét bi va website

1. Nt “Nhéan dién”
2. Nut “Tai ligu”

3. Nut “Bai hoc”

4. Camera

5. Nut RIGHT

6. Nut LEFT

7. Nut AGAIN

8. Nt INPUT
9. Nt DETECT

10. Nt LESSON

11. Nat BACK

12. Nat ENTER

13. Céc khudn chir ndi Braille

14. Cap két ndi thiét bi voi may tinh

Hinh 8. So' d6 phan cirng va diéu khién cia thiét bi

e R1
—o0 o——}—Om
K
o R2
L o e o U1
o S0 we
e R3 s AREF |18
= Vi 0_39__;;_ VIN
L R4 RESET
| o oo Ereser_1
K 19
L0
20 4 Ay
2 %0
2 ) as
e RS SoA 2
—o0 o—{——Ons s pom 3
2 a7
e R6 - T o e
—o o—LT——Om RX 017X 0o w8
Nt 02 010 =
== R et o D120 |12
—o o—T——oOow NG 05 DIVSCK f—12
INS o8
° R8
—o0 oO————Oms COMIGND |-~
_E ® comano 1 |2 ]
- Tmeqas2ee -

~E9* Q10"
S M )
L,

—
vee O
PIN_14 PIN_15 PIN_16
PIN_13 O O O O
=R | 858 | +85.8] ER
SDA SDA PWM_16 PIN_16
scL scL PWM_15 PIN_15
PWM_14 PIN_14
PWM_13 PIN_13
OE PWM_12 PIN_12
PWM_11 PIN_11
EXTCLK PWM_10 PIN_10
PWM_9 PIN_9
PWM_S PIN_8
A0 PWM_7 PIN_7
A PWM S PIN_6
A2 PWMS PIN_S
A3 PWM_4 PIN_4
Ad PWM3 PIN.3
AS PWM2 PIN_2
PWM_1 PIN_1
- PCASGES
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5.2. Két qué thwe nghiém
5.2.1. Thoi gian dap tng cia thiét bi hién
thi chir ndi
Hinh 9. Biéu d6 thé hi¢n thoi gian dap vng ciia thiét bi khi nhan 1énh tir website

Ll el N
B N A OO N

THOI GIAN(S)

© o° o 9
NOh o ®

o

1 35 7 91113151719212325272931333537394143454749
SO MAU THU (Lan)
Thoi gian dap ing trung binh: 1.11466 (gidy) * S6 lwong dau thanh = 1 khi 1a Sic, hodc
la Huyén, hodc 1a Hoi, hodc 1a Nga, hodc 1a Nang.

Thoi gian hién thi 1 tir: (S6 heong chir cdi + * 86 hrong ddu thanh = 0 khi 1a ddu thanh
80 luwong dau thanh) * Thoi gian dap ung) + 1.5 Ngang.

Thoi gian hién thi 1 chir cai: 1.5 (gidy)

Hinh 10. Hién thi ba chir cai “A”, “B”, “C” dwéi dang ki tw chit ndi Braille trén thiét bi

Chir “A” Chir “B” Chir “C”

® O ® O L X
o0 @O0 oX®,
OO OO OO

~,

*Dé cao ctia cac nét chiv néi khi hién thi: 1 £ 0.075 (mm)
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5.2.3. Thoi gian dap ing ctia mé hinh tri
tué nhan tao

Hinh 11. Biéu d6 thé hién thoi gian dap (g ciia mé hinh mang thin kinh nhén tao

16

14

12

[
o

THOI GIAN(S)
[0 0]

1 3 5 7 9 11131517 1921 23 25 27 29 31 33 35 37 39 41 43 45 47 49
SO MAU THU (LAN)

Nhén xét: Trong qua trinh nhan dang dd
vat bang mo hinh mang than kinh nhan tao, cac
yeu t0 nhu anh sang, chat lugng camera, tap dir

5.3. Thong s6 k¥ thuit ciia phén cirng

lidu dung dé huén luyén cho mang than kinh nhan
tao,... déu anh hudng dén kha nang nhan dién va
thoi gian dap Gng cua hé thong.

Vi xu ly ATmega328P

IC diéu khién dong co Servo PCA9685

Dién ap hoat dong 5VDC

Cong suat toi da SW

Trong luong 1.86kg

Hé diéu hanh tuong thich Windows 8, 10, 11

6. Két luan

Trong bdi canh mot xa hoi doi hoi su hop
tac va tham gia day du cua tit ca moi ngudi, viée
gido duc tré khiém thi déng vai tr0 quan trong
trong viéc giup ho phat trién toan dién va tu tin
hon trong cudc sdng. Mot trong nhung yéu t6
chinh trong qué trinh gido duc nay Ia thiét bi day
chit cho tré khiém thi. Trong bai bao nay, chiing
t6i da tap trung vao viéc thiét ké va phat trién “Bo
thiét bj va website hd tro tré khiém thi hoc tap chit
ndi” sang tao va hiéu qua cho ddi tugng nay.

Chung ta da thao luan vé nhiing thach thirc

dit ra trong viéc thiét ké cac thiét bi day chit cho
tré khiém thi, bao gébm kha ning tuong tac, tich
hop am thanh, tinh hip din va dé s dung. Cac
thiét bi nay can phai phu hop véi nhu ciu riéng
biét tré khiém thi, véi su hd trg cua giao vién va
nguoi than.

Bai bao ciing di dé cap dén nhiing cong
nghé moéi va tiém ning cho viéc thiét ké thiét bi
day chit cho tré khiém thi, bao gom sir dung phan
cling véi cong nghé in 3D dé tao ra cac chi tiét dic
biét, chtc ning thiét bi c6 thé duoc didu khién d&
dang qua céc nlt nhén. Viéc nhan dang cac vat thé
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duoc thuc hién bi‘lng mo hinh YOLOv5m thu dugc
tdc do kha nhanh va chinh xac. Noi dung bai hoc
duoc thiét ké la mot website chira cac bai hoc voi
ndi dung duoc thiét k& mot cach khoa hoc va tdi
gian cho viéc sir dung cua tré khiém thi. Cac cong
nghé nay giup tao ra nhiing trai nghi¢ém hoc tap da
dang va phong phii cho tré khiém thi.

Tuy nhién, viéc thiét ké va phat trién thiét b
day chit cho tré khiém thi khong chi dya vao cong
nghé ma con yéu cu su dong gop tir cong dong
gido duc, cac chuyén gia va nhiing nguoi dang
séng va lam viéc cung tré khiém thi. Sy dam bao
vé tinh tiéng no6i va phan hoi ciia nhitng ngudi c6
kinh nghiém trong linh vyc nay la v cung quan
trong. Chiing t6i mudn t6n vinh su hd trg dang quy
tir Trung tam Khiém thi Nhat Hong trong qua trinh
thyc nghiém va phat trién san pham ctia ching toi.
Sy dam béao vé tinh tiéng n6i va phan hoi tir Trung
tam Khiém thi Nhat Hong di déng vai trd quan
trong trong viéc dinh hinh va cai thién san phém

cta chung toi.

Nhing ké hoach phét trién tuong lai ctia
chung t6i 13 tap trung vao viéc lam cho san phim
ngay cang hiéu qua va than thién véi tré khiém thi.
Diéu nay bao gom viéc thu nho kich thudc thiét
bi, giam trong lugng, va t6i wu hda cam gidc cham
vao mit chit. Chung t6i hy vong rang nhiing nd
luc nay s& mang lai nhing thay doi tich cuc trong
cudc song cua tré khiém thi va gép phan vao mot
x3 hoi binh ding hon.

Loi cdm on

Nhom tac gia xin cam on PGS. TS. Lé My
Ha (Khoa Pién-HCMUTE) di hd tro noi 1am viéc
(IS-LAB) dé nhém lam viéc. Bén canh d6, nhom
xin gui 16i cam on TS. Nguyén Vin Pong Hai
(Khoa Dién-HCMUTE) da gop y chinh stra bai
bao dé cong trinh nay dugc hoan thanh.

Link gi¢ithiduvatrinh diénsan pham: https://
www.youtube.com/watch?v=jZ1eGex260Y
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