DPAI HQC SU PHAM THANH PHO HO CHI MINH
TRUONG TRUNG HQC THUC HANH

CUOC THI KHOA HOC, KY THUAT (KHKT) CAP QUOC GIA HOC
SINH TRUNG HQC NAM HOQC 2018 - 2019

DE TAI

THIET BI CHUYEN POI TIN
NHAN VA VAN BAN SANG CHU
NOI CHO NGUOI KHIEM THI

L Vi

LINH VUC:
HE THONG NHUNG




MUC LUC

PHAN T MO DAU ..o e et 3
L LOTCAM ON oot r et e e e et et e e e e s et e e e e e s e s et e e e eses et e e e esereseneenes 3

2 LY DO THUGC HIEN oottt ettt ettt et et et e e et et et eneeee et eneeaeeeeas 3
PHAN 11 TONG QUAN ..o et e et s et ene et en et ee et en e ten s ees s eeseeenenens 4
1 KHAI QUAT VAN DE NGHIEN CUU ...oooeeeeeeeeeeeeeeeeeeeee e en e enenens 4

2 CO SO LY THUYET oot oot e e e e et et e e s e s e e e e er e e e e e eees e s e e e e eserenaeens 4
PHAN T XAY DUNG THIET BlLueititteeeeeeeeeeeeeeeeeeeeeteee e eeseee et seee et ense e sesseseneeeseenesensneeens 4
L MO T A oo e e ettt 4

2 CAU TAOD oottt ettt ettt ettt e et et ettt et en e et et et e naeeans 5

B THIET KE oo e et e e e e et et e e e et et et e e s et et e e e es e s e s e e e s er e e ee s erar et 7
3.1 SO DO BO MACH: ..ottt 7

3.2 PHAN MEM oot ettt r e et e e e ee e s et e e s erer e e e s er e 8

3.3 MO HINH oo et e et et e e et e et e e e e e r et e e es et e s e e e er e e eeane 9
PHAN IV THUC NGHIEM VA KET QUA .....oooeoeeeeeeeeeeeeeeeeeeeeeee e een e e 11
1 NOIDUNG THUGC NGHIEM ..ottt see st en s ene e 11

2 KET QUA THUC NGHIEM: oottt eese et et n s en s en e 14
PHAN V' KET LUAN ..ottt een e eenenens 14
1 KET QUA DAT DUGKC: ...t ee oo ee s 14

2 DANH GIA oo e ettt 15

3 HUONG PHAT TRIEN TRONG TUGONG LAL ...cocueueieeeeeeeeeeeeeeeeeeeseseseesesesessneens 15
PHAN VI TU LIEU THAM KHAO ... ooeoeeoeeeeeeeeeeeeeeeeeeeeeee ettt eesea e eae s e 15

TRANG 2



PHANI MO DAU

1  LO1CAM ON
Nhém nghién cizu xin cdm on Ban gidm hiéu, thay cd va cac anh chj hé tro da
dira ra nhiéu y kién dong gop va chia sé kinh nghiém ciing nhw gitip @6 nhém
trong suot thoi gian nghién cizu va thuc hién hod dé tai.
Cdm on gia dinh dd luén dong hanh, dong vién va ing hg.

2 LYDOTHUCHIEN

- Nguoi khiém thi hay ngudi mu 13 ngudi sau khi duoc diéu tri hodc diéu
chinh khic xa ma thi luc bén mat tét van con tir dudi 3/10 hodc dén muc
khdng nhan thic duoc séang tdi. Va du co thé ¢d khuyét tat hay lanh lan di
nita nhung véi viéc mat di thi lyc thi nguoi khiém thi néi chung gap rét
nhiéu khé khan trong sinh hoat hiang ngay. Tai Viét Nam, hién ¢ khoang
2 triéu ngudi mu 1oa, ¢ thi luc kém. 1/3 trong s6 d6 1a nhimg ngudi nghéo
khong co tién diéu tri mang lai anh sang. Piéu d6 khién cudc song cua ho
phu thudc vao nhiéu nguoi, tro thanh khé khan, ganh ning cho gia dinh va
x& hoi. Khong chi vay, viéc khong thé tu cha trong cudc séng dan lam ho
tré nén tu ti, mac cam va chan nan véi ban than

- Hién nay céc thiét bj hd tro nguoi khiém thi trong cudc sdng kha phat trién.
Tuy nhién thiét bi hd tro ngudi khiém thi pht hop véi ngudi Viét Nam con
rat han ché hoac thiét bi tir nuéc ngoai thi dat tién nén khong duoc su dung
pho bién.

- O Viét Nam, dé hd tro ngudi khiém thi trong viéc tiép nhan tin nhan tir moi
nguoi xung quanh c6 phan mém “Talk” trén smartphone dung dé chuyén
tin nhin thanh giong no6i. Nhung nguoi khiém thi khéng thé st dung hét
chtc nang cua smartphone nhu doc séach, xem phim,.. Nhu vay can ¢ mot
thiét bj da nang hon c6 thé hd tro ngudi khiém thi trong ca viéc nhan tin
nhan 1an doc van ban, doc sach.

- Viéc in sach bang chir noi cho ngudi khiém thi tén nhiéu thoi gian va céng
sic cling nhu ton kém khi 1 cudn sach chir thuong tuong duong véi tir 2
cubn sach chit noi tro Ién.
> Nhan thay van dé cip thiét d6, muc tidu caa nhom 12 tao ra thiét bi hd tro

ngudi khiém thi trong viéc tiép nhan tin nhan lan doc séch nhung van dam bao
duoc y8u ciu riéng tu khong 1am phién dén moi ngudi xung quanh, khéng nhat
thiét phai c6 smartphone va thuan tién dem theo bén nguoi déng thai phi hop véi
kinh phi caa nguoi khiém thi ¢ Viét Nam.
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PHANII TONG QUAN

1  KHAI QUAT VAN PE NGHIEN CUU
Tao ra 1 thiét bi nho gon cd thé nhan tin nhan tir ngudi khac hozc mot doan

van ban va chuyén sang chit néi cho ngudi khiém thi.

2 COSOLY THUYET

Hé théng nhing: cac cam bién thu thap thdng tin va truyén dén vi xur 1i dé
thuc hién nhitng 1énh can thiét.

Lap trinh trén Arduino vé& co ban la ngdn ngit C++ dugc don gian vé
Arduino IDE.

Dung app invertor dé tao phan mém ¢ng dung trén dién thoai thdng minh.
Dung phan mém Solidwork, AutoCAD dé thiét ké 3D va md phong cac
thanh phan cua thiét bi.

PHAN III XAY DUNG THIET BI

1 MOT4
M6 hinh 1: Thiét bi nhan méot doan tin nhin tir phan mém trén dién thoai

hoic mot doan van ban théng qua module Bluetooth va truyén vao bo mach
Arduino. Bo mach Arduino s€ phan tich va mé hoa sang ki tu phu hop trong bang
chit Braille va diéu khién cac motor quay tao ra chir ndi hién thi 18n bé mat thiét

bi.

Thiét bi gom 8 ky tu dé hién thi mot tir tiéng viét bang chit ndi Braille.
MJi ky tu gom 3 motor servo va 6 chét cam twong ng Véi 6 diém hién thi
1 ki ty Braille.

M6 hinh 2: Nhém da phat trién nén thiét bi nhan mét doan van ban tur

module thé nhé Micro SD va truyén nao bo mach Arduino. Bo mach Arduino s&
phan tich va ma hoé sang ki tu phi hop trong bang chir Braille va diéu khién 1
dong co Servo SG90 dén nhan tirng diém tao ra chix néi hién thi 18n bé mat thiét

bi.
- Thiét bi gém 24 t6 hop twong tng véi 24 ki tu ¢6 thé hién thi t6i da 3 tir

tiéng viét bang chir noi Braille.
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2 CAUTAO
ARDUINO UNO:

OO +MN O
Y N
GITAL PHMCT) x x

5V GND
SCL SDA 5 GND [sje & 9]
23U3.3ueN0 GNO[e [e & @)

" ANACOG'IN °

Z o-aosn
5 €¥cczte

M0 hinh 1:
MICRO SERVO 9S SG90:

Arduino UNO c6 thé sir dung 3 vi diéu khién ho
8bit AVR la ATmega8, ATmegal68,
ATmega328. Bo ndo nay co thé xu If nhiing tac
vu don gian nhu diéu khién dén LED nhap nhay,
xir I tin hiéu cho xe diéu khién tir xa, ...

Chirc niang: Arduino Uno duoc dung lam trung
tam diéu khién moi hoat dong cua thiét bi, tiép
nhan tin nhan, phan tich va truyén tin hiéu cho
dong co.

Micro servo la dong co nho, dugc khéi dong
bang xung dién, cd thé giao tiép duoc véi tat ca
cac loai Arduino.

Chire néng: 12 nguon tao luc quay cho hé théng
truc cam dé diéu khién cac chét hién thi nén ki
tu chit n6i Braille tuong Gng.

MODULE BLUETOOTH HC-06: o , ‘
Vi thiét ké nho gon, tién lo1, giao tiép vai vi di€u

N9-N9 ‘€ :¥3M0d

Sy NEEN3NIT

LY LS

cccccc
a5 + %

e (RS

khién chi bang 2 chan (Tx va Rx), module
bluetooth HC-06 s& thuc hién viéc truyén dan tin
hiéu va diéu khién tir xa mot cach dé dang. Pay
1a mdt chip 161 kép co6 stir dung bd nhéd ngoai dung
lugng 8Mbit. Song bluetooth co thé truyén t6i cur
li 10m.

Chirc ning: Két ndi thiét bi v4i dién thoai dé

nhan tin nhan tir phan mém trén di¢n thoai.

HE THONG TRUYEN PONG

Hé thng truyén dong cua thiét bi gdm: Cac vau cam loai 1, 2 va thanh hién thi.

<

Hinh 1: VAu cam 1
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CAac VAu cam dugc gan vao cac truc trong hé théng truyén dong c6 nhiém
vu day céc thanh hién thi 1én trén cho ngudi khiém thi cam nhan.

Thanh hién thj khi dugc day I&n s& giap ngudi khiém
— thi cam nhan duoc bang xuc giac.

Hinh 3: Thanh hién thi

M0 hinh 2: . )

MODULE THE NHO I\/IICRQ SD: ‘

Vi thiet ké nho gon, tién logi, giao dién truyén thdng la
mot giao dién tiéu chuan SPI, module thé nhé MICRO SD
c6 tdng cong sau chan (GND, VCC, MISO, MOSI,
SCK, CS) va ngudn cung cap cho module 12 4.5V ~5.5V.
Chire ning: Doc va ghi dir liéu thong qua MICRO SD
cho arduino.

PONG CO BUOC STEPPER MOTOR NEMA 17:

Stepper motor 1a dong co trung binh, dugc khoi dong
bang xung dién va diéu khién théng qua CNC Shield
gan vao arduino.

Chire naing; 1a nguon tao lyc quay cho hé thong truc
dan dong dé diéu khién motor servo SG90 dén nhan
tung diém va hién thi nén ki tu chir n6i Braille tuong
ung.

ARDUINO CNC SHIELD V3:

s Arduino CNC shield V3 1a shield mo rong danh cho
e "HH % Arduino Uno, cho phép dicu khién t6i da 4 dong co
: ' budc thong qua driver A4988 hoiac DRV8825.
Chire niing: Piéu khién 2 dong co budc stepper
motor nema 17.

SRR

ENC SHIELD ¢ # & = s ld =4 & 40«

NGUON PIN: ‘
Dé cung cap cho bo mach cling nhu cac dong co hoat dong, ching ta can
dap tmg duoc ngudn pin trung binh tir 3.7V.
Hién tai nhdm chon bién phap cip ngudn tryuc tiép tir adapter dé dam bao
thuan tién cho viéc thtr nghiém. Sau khi thir nghiém thanh céng va phat trién,
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nhém s& chon thém ngudn pin sac Lipo twong tmg dé dam bao tinh thuan tién cho
nguoi dung.
3 THIETKE
31 SOPOBO MACH:

Véi phan mém Fritzing-Phan mém hd tro thiét ké so dd mach dién, nhém
da thiét lap thanh cong so do tong quan mach dién cuaa thiét bi.

MO0 hinh 1:
0
H Hinh 4: So dd

(1) Bo mach Arduino Uno
TI::: T T H I téng quan mach

(2) Servo SG90
(3) Module bluetooth HC-06
dién cua thiét bi

[

M®& hinh 2:
(1) Bo mach Arduino Uno
(2) Servo SG90
(3) Module thé nhé MICRO SD
(4) Arduino CNC Shield V3
(5) Stepper Motor Nema 17
(6)Pin Lipo

Hinh 5: So do
tong quan mach
dién cua thiét bi

@

......

T-85T1-+01+3
TET-09¥5853

ALE YYWO00Z  +
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3.2 PHAN MEM

PHAN MEM UNG DUNG TREN PIEN THOALI

Véi phan mém App Invertor 2, nhom da tu thiét ké duoc tng dung “Blimamess”
ding cho viéc nhan tin nhan va gui noi dung tin nhan dén thiét bj thong qua viéc
két ndi véi mudule bluetooth HC-06

UL Clock] - BEnE]
[ YT Texting! ~ M PhoneNumber ~ TN

Gl =xtingt - i Message - B | TextBox2 - | Text -

when (ITTIRA Click

do \‘_c:all “SendMessage

when MessageReceived

number  messageText

./ B noidungtinnhan - B Text - WOME S message Text -
et : to | (] j.uin . noidungtinnhan - =

‘8-

'©® ) BluetoothClient1 - |

then call SendText

Lo TextBox3 - [ Text -

-

Hinh 6: Mot doan ma code trong tng dung “Blimamess”

V&i mo hinh 2 nhom da tap trung vao viéc nhan va ma hoé van ban tir thé nhé
MICRO SD nén d tam khéng sir dung phan mém trén dién thoai.

PHAN MEM TREN ARDUINO IDE

Arduino IDE 14 mét tng dung cross-platform (da nén tang) duoc viét bang
Java dugc thiét ké dé danh cho nhitng nguoi méi tap 1am quen véi linh vuc phét
trién phan mém. Arduino IDE hd tro ngbn ngit 1ap trinh C/C++ va st dung céc
quy tic dic biét dé lap trinh cac ma Iénh.

Nguoi dung chi can dinh nghia 2 ham ( setup() va loop() ) dé tao ra mot
chuong trinh thi hanh theo chu ki (cyclic executive) ¢ thé chay duoc:
- Setup(): ham nay chay mdi khi khéi dong mot chuong trinh, dung dé
thiét 1ap cac cai dat
- Loop(): ham nay dugc goi lip lai cho dén khi tit ngudn board mach
Dua trén C4c thu vién c6 san trén Arduino IDE cuing v6i phan code do nhom
tw viét, nhom da hoan thién duoc doan chuong trinh ma hoa van ban nhan vao tir
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module th¢ nhé MICRO SD thanh ki ty chit ndi Braille twong tn

.
& stepper_130319 | Arduino 1.8.7 - X
File Edit Sketch Tools Help

stepper_130319

#include <AccelStepper.h> ~

AccelStepper stepperl(8, 7, 6, 5, 4);
AccelStepper stepper2 (8, 11, 10, 9, 8):

// sta vi tri
int x = -5000;
int y = 5000;

volid setup()

stepperl.setMaxSpeed(1000.0);
stepperl.setAcceleration(10000.0);
stepperZ.setMaxSpeed (1000.0) ;
stepper2.sethAcceleration(10000.0) ;
stepperl.moveTo (x) ;7
stepper2.moveTo (Y) 7

volid loop ()

Hinh 7: Mot doan ma code trén Arduino IDE do nhém tu viét
3.3  MOHINH

V6i ca 2 mo hinh nhom da dung phan Solidwork va AutoCAD dé vé 3D va
tao ra cac thiét ké cho phu hop nhét voi thiét bi. Sau d6 nhom tién hanh cat Mica
ting thiét ké va ghép lai thanh san pham hoan chinh.

>Loi ich: Théng qua phan mém, nhdm c6 thé phac thao va xac dinh mé hinh
véi s6 lidu chinh xac va tir d6 c6 thé danh gia tinh kha quan cua thiét bi.
M®& hinh 1:

o
=

Hinh 9: Phién ban mé phong Vau Cam loai 2

il 5

Hinh 10: Phién ban md phong Thiét bi
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MO0 hinh 2:

Hinh 11: Phién ban md phong Vau Cam loai 2

Hinh 12: Phién ban mé phong Vau Cam loai 2

Hinh 13: Phién ban md phong Vau Cam loai 2

Hinh 14: Phién ban md phong Vau Cam loai 2

Hinh 15: Phién ban mé phong Vau Cam loai 2
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PHANIV THUC NGHIEM VA KET QUA

1 NOQI DUNG THUC NGHIEM

Muc dich:  Thir nghiém san pham demo dé hién thi ki ty trong bang chit noi
Braille xem cac ban hoc sinh khuyét tat c6 thé doc dwoc d6 1a ki tu nao khéng.
Poi fwong: Hoc sinh truong phod thong dac bict Nguyén Pinh Chiéu véi su hd
tro tir thay Khen (Gi4o vién day chit néi trong truong)
Qua trinh thz nghiém:
- Dbi véi md hinh 1, nhom thir nghiém san pham vai 2 t6 hop tuong
g 2 ki tu trong bang chit ndi Braille.
- Pau tién, nhom gii 1 ki ty vao trong phan mém “Blimamess” trén
dién thoai
- O day nhom dung chinh dién thoai c6 phan mém va giri ki tu “q” &
6 noi dung tin nhan

B &f =0 24% 0 02:32 PM

Pang kiém tra...
0773999758 Send message
Hinh 16: Phan mém nhan tin
K nhan va hién thi Ién trén man
hinh dién thoai

tin nhan dén:

q

- Sau d6, phan mém “Blimamess” s& nhan tin nhan va giri noi dung 1a
Ki tu “q” dén thiét bi théng qua module bluetooth. Bo mach Arduino
nhan du’c_rc s& hién thi 18n Serial Monitor dé c6 thé quan sat noi dung
tin nhan 1a ding hay khong

@ 11-20 8T | Arduine 1.8.7 - x
File Edit Sketch Tools Help

11-20_BT

€ COM6 (Arduino/Genuino Uno) - B X

wwwwww

Hinh 17: Serial Monitor hién thi noi dung tin nhan la ki tu “q”
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- Ldc nay thict bj s& duoc tra vé mirc ban dau 1a {00,00,00} nghia la
khéng c6 hién thi ki ty nao heét

F —_—
Hinh 18: Thiét bi ¢ trang thai ban dau

- Bo mach Arduino Uno ma hoa néi dung tin rghe"m sang ki tu trong
bang chir noi Braille va gui tin hiéu diéu khién cac dong co Servo

quay d¢ nang céc thanh hién thi twrong (ing vdi ki ty “q” trong bang
chir noi Braille

i ‘- '_,: :
- .
3 - q

Hinh 19: Thiét bj hién thi chir “q” duéi dang chir néi twong ung
trong bang chir Braille
- Ban hoc sinh dung tay cam nhan céc thanh hién thi duoc nang Ién va
nhan ra dugc chir “q”
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Hinh 20: Ban hoc sinh dung tay cam nhan

- Ddi vai md hinh 2, nhém thir nghiém san pham véi 24 t6 hop tuong
g 24 ki ty trong bang chit noi Braille.

- Dau tién, nhém giri mot doan van ban vao bo mach Arduino théng
qua thé nhg MICRO SD.

- Sau d6, bo mach Arduino s& ma hoa va diéu khién 2 dong co budc
stepper motor nema 17 dé dwa Motor servo dé ting vi tri twong Gng.

N\ S s ¥
" <

Hinh 21: 2 dong co budc dang dua motor servo dén vi tri tuong ung.

- Motor servo s& xoay va kich hoat ting diém tuong ing dé hien thi

chir noi 1én mat thiet bi.
o 1

Hinh 22: Motor servo dang kich
hoat ting diém d¢ hién thi chir
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- Ban hoc sinh ding tay cam nhan cac nit hién thi duoc nang 1én va
nhan ra dugc cac tir trong doan van ban.

¢ Hinh 23: Ban hoc sinh dung tay
cam nhan

2  KET QUA THUC NGHIEM:
Sau 5 lan thir véi cac ki tu khac nhau déu do thay Khen tu chon va gui thi ban hoc

sinh déu c6 thé cam nhan va doc dung ki tu gui toi.

PHANV KET LUAN

1  KET QUA PAT PU(QC:

Qua viéc tim hiéu nhu cau thuc té cia nguoi khiém thi tai Viét Nam trong viéc
doc sach va tiép nhan théng tin cling nhu c4c wu khuyét diém cua thiét bi hd tro
ngudi khiém thi ngoai thi truong, nhém nghién ctru da thuc hién dugc nhitng viéc
sau:

v Thiét ké ban vé& 3D céc bo phan cua thiét bi bang phan mém Solidwork
, AutoCAD

v' Duyng so d6 mach dién dua trén phan mém

v’ Viét chuong trinh cho thiét bj trén Arduino IDE

v’ Thiét ké thanh cong phan mém “Blimamess” gri va nhan tin nhan trén
dién thoai

v Tao ra dugc mé hinh 1 theo ¥ tudong ban dau va da phat trién nén mo
hinh 2 v&i kich thudc mdi té hop nhé hon va mat do chix nhiéu hon

v/ Thiét bi c6 thé nhan va hién thi noi dung tin nhan dudi dang chix noi
Braille cho ngudi khiém thi.

v' Budc dau hoan thién muc dich ché tao thiét bi hd trg nguoi khiém thi
trong viéc tiép nhan tin nhan 1an doc séch.

TRANG 14



2  DANH GIA

Uu diém chung:

- CO kha nang xt Ii tc do cao va chinh xéc.

- Gi4 thanh phi hop véi kha ning tai chinh cta nhiéu nguoi
Nguyén liéu pho bién, dé san xuat vai so luong 16n.

UU PIEM

KHUYET DIEM

Mo
hinh
1

Nguoi khiém thi co thé dé
dang cam nhan va doc duoc
chit ndi trén thiét bi.

-Phan mém trén dién thoai don
gian va dé su dung.

- Kich thudc con twong doi 16n

nén chua thé mang theo

Cac thanh hién thi di chuyén
con chua mugt nén doi khi gay
ra van dé doc sai cho nguoi
khiém thi

Mo
hinh

-Kich thudc mdi t6 hop nho
hon phu hop véi viéc cam
nhan cta ngudi khiém thi.
-Mat do chir tang Ién gilp
truyén tai dugc nhiéu thong tin
hon.

Bo khung di chuyén con chua
hoan thién nén viéc dua motot
servo dén ting diém van chua
hoan toan chinh xac.

3 HUONG PHAT TRIEN TRONG TUONG LAI:

Str dung module SIM dé nhan tin nhan
Thu nho kich thuéc thiét bi thdng qua viéc thu nho hé thdng truyén

dong va tang d6 chinh xac caa cac motor khi di chuyén.

e Ting mat do ki tu hién thi.

PHAN VI TU LIEU THAM KHAO

(1) Tu liéu tham khao va di khao sat thyuc té vé nhu cau cua ngudi khiém thi
tai Viét Nam:
-Truong phé thong dic biét Nguyén Binh Chiéu (Pia chi: 184 Nguyén
Chi Thanh, Phuong 3, Quan 10, H5 Chi Minh)

(2) Arduino Uno, gidi thiéu vé Arduino:

http://arduino.vn/bai-viet/42-arduino-uno-r3-la-gi

(3) Servo SG90, gigi thicu vé dong co SGI0 va céac diéu khién bang bién tro:
http://arduino.vn/bai-viet/181-gioi-thieu-servo-sg90-va-cach-dieu-khien-

bang-bien-tro

(4) Tu liéu tham khao cac san pham hd trg nguoi khiém thi tai dai hoc nudc
ngoai va ngoai thi truong:
-https://www.youtube.com/watch?time_continue=75&v=0flg4rl4cDw
-http://bmedesign.engr.wisc.edu/projects/f11/Braille_watch/
-https://tinhte.vn/threads/nguoi-khiem-thi-se-co-the-dung-tablet-nho-man-
hinh-hien-thi-chu-noi-braille-cua-dai-hoc-michigan.2545518/
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http://bmedesign.engr.wisc.edu/projects/f11/Braille_watch/
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