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Tom tat

Ngueoi khiém thi trong qud trinh di chuyén ciia ho sé gdp rat nhiéu chudng ngai vit ciing nhuw
khé khén phia truée ho. Vi vy, ho thwong phu thudc vao nhitng hé tro tir bén ngodi nhu c6 nguoi
dan duwong, ché dwoc hudn luyén, nhitng cdy gdy dai bat ky. Do gid thanh ré nén gay trang thu"ong
diege ngueoi khiém thi sie dung. Tuy nhién, gdy trang truyén thong khong thé phat hién chinh xdc cac
chudng ngai vit cao hon dau g6i hodc & khodng cdch vuwot qud chiéu dai cia gdy trang. Do do,
muc tiéu dé ra trong bai viét la tao ra dwoc mot cdy gdy thong minh cé thé hé tro nguoi khiém thi
phat hién vit can gitip canh bdo nguy hiém phla trude, ciing nhw ¢o gidm sat vi tri giup nguoi cham
soéc dé dang theo doi vi tri nguoi sir dung va gid cd phdi chang dé dé dang tiép can véi nhiing nguot
khiém thi cé hoan canh khé khan. Dwa trén nhitng muc tiéu dé ra téi da sir dung nhitng cam bién dé
fim va kiém tra hoat dong cua tung cam bién riéng lé thuc hién nhitng nhiém vu nho sau do sé dong
g6i thanh mét san pham hoan chinh. Thiét bi bao gom mét cam bién siéu dm va cam bién hong
ngoai dé phat hién chudng ngai vdt phia trudc, mot dong co rung va coi bao dong. Module GPS
tich hop cho phép theo doi vi tri ciia cdy gdy va ngudi ding va c6 cam bién géc nghiéng dé phat
hién tinh trang cua gqgy sé gui thong bao toi nguoi cham soc khi phat hién gdy bi nga.

Tu khéa: cam bién siéu am, gdy dan dwong thong minh, gdy trang théng minh, module GPS

Abstract

SMART WALKING STICK FOR VISUALLY IMPAIRED PEOPLE

Visually impaired people when they move will encounter many obstacles and difficulties
ahead of them. Thus, they often depend on outside support such as guides, trained dogs, and any
long canes. Because of their low cost, white canes are often used by the blinds. However,
traditional white canes cannot accurately detect obstacles higher than the knee or at distances
beyond the length of the white cane. Therefore, the goal set out in the article is to create a smart
cane that can assist blind people in detecting obstacles to warn of dangers ahead, as well as have
location tracking to help caregivers easily track the user's location and are affordable to make it
easily accessible to disadvantaged visually impaired people. Based on the set goals, | used easy-to-
find sensors and tested the operation of each individual sensor to perform small tasks that were
then packaged into a complete product.The device includes an ultrasonic sensor and infrared
sensor to detect obstacles ahead, a vibration motor and siren. A built-in GPS module that allows
tracking the location of the cane and the user and has a tilt angle sensor to detect the status of the
stick will send a notification to the caregiver when the stick is detected falling.

1. Gi6i thigu

Viét Nam hién c6 khoang 2 triéu nguoi khiém thi va thi lyc kém, trén 80% ty 1¢ nguoi khiém
thi & Viét Nam c6 thé phong, chita dugc. 1/3 trong sd d6 1 nhiing nguoi ngheo khong diéu kién
diéu tri mang lai 4nh sang va ty 1¢ that nghiép ciia nhimg nguoi khiém thi 1én t6i 93,7%. Nén s6
luong nguoi khiém thi can hd tro tai Viét Nam c6 nhu ciu rét l6n. Ma ¢ Viét Nam hién tai chua c6
nhiéu phuong phép hd tro di chuyén cho nguoi khiém thi chii yéu ho dinh hudng di chuyén chu yéu
dira vao viée str dung cac ciy gy dai bat ky. Va nhirng ngudi khiém thi duong nhu ¢6 nhu cu cao
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vé céac thiét bi di chuyén hiéu qua (Otaegui va nnk., 2013), nhiéu phat trién ap dung cac cong nghé
moi dé ting mirc d6 uu tién cua cac thiét bi thich hop voi gy tring dé phat hién chuéng ngai vat va
diéu hudng. Uu diém dang ké 1a cac thiét bi duy tri hinh dang cta cy giy tring truyen théng va
thém hé thong cam bién va am thanh dé hd tro tinh di dong thuong duoc goi 1a hd trg di chuyén
dién tur (Electronic Travel Aids - ETAs) (Nowshin va nnk., 2017). Thiét bi nay c6 chirc ning nhan
biét bé mat duong dé c6 thé phat hién ra vi tri tic nghén ¢ noi khong xéc dinh (Chaurasia va cs.,
2014). Cay gy dan duong (Borenstein va Ulrich., 1997) gin mot diy cam bién siéu 4m & cudi cay
gly dé phat hién nhimg vat can. Mot loai ETA khac (Mahmud va cs., 2013). Thiét bi nay dugc sir
dung vi diéu khién PIC (PIC16F90) dé diéu khién cam blen siéu 4m, cam bién tiém can va cac thiét
bi khac. Tuy nhién, mot van dé gay tranh cii da xay ra rang liéu mot nguoi khong con thi luc co thé
di chuyén mét cach ty nhién va an toan dén mot noi & méi ma khong can bat ky su giam sat nao hay
khong (Nada va nnk., 2015). Vi nhitng cay giy da duoc dua ra bén trén c6 nhitng vu diém 1a di hd
trg- dugce nguoi khiém thi phat hién nhiing vat can va c6 nhiéu cai tién dé ting kha ning hd tro.
Ciing c6 hd trg cho nguoi khiém thi di chuyen va nhan thong tin canh bao qua tai nghe bluetooth
tuy nhién nhirng san pham trén mot s van con chua hiéu qua vi chi yeu chi dung lai & canh bao vat
can va tam phat hién chwa cao dong thoi chua cé san pham thuong mai.
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Hinh 1. Gdy do dwong phat hién vdt can

2. Hé thong dé xuat
2.1. So dé hé théng
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Hinh 2. So d6 khoi hé thong

Heé thong dé xuat sir dung cac cam bién phat hién giao tiép voi bo vi dicu khién va giri tin hidu
tai cac hé thong canh bao twong ung. B vi dicu khién trong hé thong sur dung la Arduino Uno R3,
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day 1a mot bo mach vi diéu khién duya vao ATmega328p. N6 ¢ 14 chan ngd ra va ngd vao sb, trong
do6 6 chan co thé dugc sir dung lam ngd ra PMW, 6 ngd vao analog, thach anh 16 MHz, c6 két nbi
USB, gidc cam ngudn, nat dit lai ICSP. Cac cam bién dugc sir dung trong hé thong gdém cam bién
siéu &m HC-SR04 duoc sir dung dé phat hién vat can phia trude mit, cam bién hong ngoai dugc st
dung dé phat hién hd 16m hodc bac via he 18 duong, module cam bién DHT11 duoc st dung dé ghi
nhén lai gia tri nhié¢t do, do 4m moi trudng xung quanh cdy gy, cam bién goc nghiéng Tilt Switch
SWS520 loai cam bién giup nhan dang géc nghiéng va rung dong duoc ing dung dé nhan biét goc
nghiéng cua gy tmg dung dé phat hién khi gay bi ngd, Module NEO-6M GPS 1a module dinh vi
toan cu sir dung hé théng vé tinh GPS ciia My dugc sir dung dé ghi nhan lai vi tri hoat dong cua
ciy gy trong qua trinh sir dung gitip ngudi chim séc dé dang theo ddi hanh trinh cua nguoi sir
dung, SIM80OL 14 mot module di dong thu nhé cho phép truyén GPRS, guri va nhan SMS ciing nhu
thyc hién va nhan cudc goi thoai ing dung dé gui tin hi€u canh bdo khi gdy nga va gui vi tri toi
ngudi cham soc khi c6 yéu cau. Hé thong canh bao bao gdm coi bao Buzzer va module dong co
rung dé canh bao cho ngudi st dung khi phat hién vét can.

2.2. Gidi thuat
< B&t dau >

Cép nguon cho mach va
khoitao cam bién
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Hinh 3. Luu do gidi thudt

Cép nguodn cho hé théng bang cach bat cong tic trén tay cam. Sau khu cdp ngudn cac cam
bién va module sim s& dugc khoi tao va sén sang hoat dong. Cac cam bién s& dugc 1an luot kiém tra
gi tri. Cam bién siéu am s& do khoang cach t6i cac vat can phia truéc mat néu khoang cach 16n hon
15cm tuong ing voi phia trude cach vat can con xa hodc khong c6 vat can, khi khoang cach cam
bién siéu am phat hién duoc dudi 15cm thi twong mg phia trudc ¢ vat can khi d6 coi bio Buzzer
s& phat ra 4m thanh. Cam bién hong ngoai ¢6 chirc ning phat hién hd 16m bang cach do khoang
cach tir dau gay xudng mit dat néu khoang cach nho hon 8cm tuong ting dudng bang hodc hd 16m
khong dang ké, con khi phat hién trén 8cm thi twong ng phia trude co hé sau va dugc canh bao
bang dong co rung. Cam bién goc nghiéng la giap nhan biét goc nghiéng cia gay, trong qua trinh di
chuyén gay s& co goc so voi mit dat khoang 30-60 d6 va co rung dong khi d6 ngd ra cam bién mang
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gia tri mirc cao, trong truong hgp goc nghiéng nho hon 30 d6 va khong c6 rung dong khi d6 ngd ra
cam blen mang gia tri mirc thip tuong ung gy da bi ngd khi d6 coi bao s€ phat &m thanh ngit
quang mdi 0.5s ddng thoi giri tin nhan SMS canh bao téi ngudi cham soc. Chire ning vi tri s& duoc
ghi nhan tir module GPS va gi4 tri nhiét d, d6 4m s& dugc ghi nhin boi cam bién DHT11 nhitng
gid tri nay s& dugc giri SMS khi ¢6 yéu cau boi mot tin nhan SMS c¢6 ct phép 1a “FIND” t6i s6 dién
thoai ngudi cham soc (chi thyc hién khi nhan dugc tin nhin tir s6 dién thoai di duoc cai dat trude).
Giai thuat dugc mo ta thong qua luu dd gidi thuat & hinh 3.

3. Két qua
3.1. Kiém tra hoat dpng ciia cim bién siéu am

Két ndi cam bién va Arduino trén testboard nhu hinh 4. Pua cam bién lai vat can kiém tra
trang thai khi khoang cach du6i 15cm (khoang cach phat hién c6 thé cai dit thay doi dé phu hop véi
mdi trudng hoat dong) coi bao Buzzer s& phat ra 4m thanh dé thém phan tryc quan nhu hinh 5 khi
thi nghiém s& ldp thém mot dén led phat sang thay cho tiéng coi bao. Sau d6 cé thé thay dbi vat can
khéc va cac kich thudc khac nhau.

: Ti: O@C (NO)

- N
rxmm Ar duino” Q

1

Hinh 5. Trang thdi cam bién khi gdp vt can khodng c&ch nhé hon 15¢m

Két qua: Cam bién siéu am da dugc kiém tra, két qua duoc trinh bay trong bang 1 cho thiy
cam bién hoat dong dtng thong so k¥ thuat dé ra, coi bao phat ra &m thanh (deén led phat sang) canh
bao cho thay c6 chudng ngai vat phia trudc duong di.
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Bdng 1. Két qua kiém tra cam biéen siéu am

Lan thu Khoang cach Két qua
1 5cm Bao dong
2 6.5cm Bao dong
3 8cm Bao dong
4 9cm Bao dong
5 10.5cm Bao dong
6 12cm Bao dong
7 14.5cm Bao dong
8 16cm Khéng béao
9 17cm Khéng béo
10 17.5cm Khong bao

3.2. Kiém tra hoat dpng ciia cim bién hong ngoai

Cam bién hong ngoai ciing dugc két ndi vai Arduino trén testboard tuong tu nhur cam bién
siéu &m. Pua cam bién lai vat can kiém tra trang thai khi khoang cach 16n hon 8cm (khoang cach
phat hién cing c6 thé cai dat thay doi dé ~phu hop v6i moi truong hoat dong) thi dong co rung s&
hoat dong dé bao hiéu. Tuong tu cach kiém tra cam bién siéu 4m nhu hinh 6 khi thi nghiém ciing
lip thém mot deén led phat sang thay cho dong co rung.

Hinh 6. Trang thdi cam bién khi gap vt can khodng cdch nhé hon 15¢m

Két qua: Cam bién hong ngoai da dugc l{iém tra, két qua duoc trinh bay trong bang 2 cho thay
cam bién hoat dong dung thong s6 ky thuat dé ra, dong co rung hoat dong (den led phat sang) canh
bao cho thay c6 ho sau phia trude dudong di.

Bing 2. Két qua kiém tra cam bién hong ngoai

Lan thir Khoang cach Két qua
1 3cm Khéng béao
2 5cm Khéng bao
3 6cm Khéng béao
4 7.5cm Khéng béao
5 8.5cm Bao dong
6 9cm Bao dong
7 11.5cm Béo dong
8 13cm Bao dong
9 1l4cm Bao dong
10 14.5¢cm Béo dong
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3.3. Kiém tra hoat djng ciia cdm bién DHT11 va module GPS
“Két ndi cam bién DHT11 va module GPS vé6i Arduino sau d6 giri SMS véi ca phap “FIND”
td1 sO dién thoai gan trong module SIM 800L. Két qua tra veé s€ 1a gia tri nhi¢t do, d§ am hién tai va
vi tri cua cay gay.

o -
< 10.977205,106.677430 x 9
e
A
. www.google.com/maps/place/
10.977205,106.677430
Temperature: 35, humidity: 50.00 o
, . 4
Google Maps
Find local businesses, view maps
o
10°58'37.9°N 106°40'38.8"E
© DPudng di 0O L < Chiasé ™ Nha

Hinh 7. SMS gii vé khi nhin dwoc yéu cau “FIND”.  Hinh 8. Vi tri hién tai ciia nguoi yéu cau

Két qua: Cam bién DHT11 va module GPS da dugc kiém tra thanh céng. Da nhan dugc tin
nhan phan hoi 13 gia tri nhiét d6, d6 am va link Google map vi tri ctia cdy gy khi nhan dugc yéu
cau “FIND” nhu hinh 7. Pé kiém chimg do chinh xéac nguoi thye hién kiém tra s& dung tai vi tri cta
ciy giy dé guri yéu cau va két qua thu dugc khong c6 sai s6 nhiéu nhu hinh 8.

3.4. Kiém tra hoat djng ciia cam bién goc nghiéng
Gan cam bién 1én than gy va ket nbi cam bién véi Arduino sau d6 hoat dong gy vai cac goc
do khéac nhau, sau d6 cho gdy nam xuong va ngung rung dong. Khi do, twong mg voi gay bi nga

nguoi str dung co thé gap nguy hiém. Kiém tra tiéng coi bao hoat dong phat ra am thanh ngat quang
mdi 0.5s va giri tin nhdn SMS canh bao téi ngudi chim soc.

Két qua: Cam bién goc nghiéng da dugc
kiém tra thanh cong. Khi cdy gdy nam ngang va
ngimg rung dong da nhan dugc tin nhin SMS
canh bao va cdi bao ngat quang 0.5s. Két qua thu

\ ° www.google.com/maps/place/
dlI'Q'C nhu hinh 9. 10.977205.106.677430
Temperature: 35, humidity: 50.00

4

Google Maps
Find local businesses, view maps
The stick has fallen

The stick has fallen

Hinh 9. SMS canh bao khi cdy gdy bi nga

https://vjol.info.vn/index.php/tdm 72



Tap chi Khoa hoc Dai hoc Thu Dau Mot ISSN (in): 1859-4433; (online): 2615-9635

3.5. Lip rdp va dong hop

Sau khi kiém tra timg phan ta s& tién hanh 13p rap cac cam bién va cac thanh phan khéac cta hé
thong thanh mot mach hoan chinh sau d6 dong hop bao vé mach va ra san pham cudi cung nhu hinh
10, hinh 11 va hinh 12.

Hinh 12. M6 hinh hodn thién ciia gdy dan dwong théng minh danh cho ngwoi khiém thi
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4. Két luan

Dé tai da hoan thién duoc co ban muc tiéu di dé ra la xdy dung mot mo hinh gy dan duong
thong minh danh cho nguoi khiém thi. Gay din dudng théng minh hoat dong tt nhu mét thiét bi co
ban co thé cai thién va nang cap thém gitp nguoi khiém thi diéu hudng tdt hon duoc ca _trong nha
va ngoai troi. Thiét bi hoat dong hiéu qua, chi phi thap, diéu hudng tdt, thoi gian phan hoi ngin va
tiét kiém dién nang. H¢ thong gdm nhiéu thanh phan nhu khéi cam bién, canh bao nhung khdi
luong tuong ddi nhe nén linh dong cao. Hé thong co ban da thuc hi¢n dugc cac nhiém vu phat hién
vat can, h6 16m, do nhiét 46, dd am, giam sat vi tri va lién lac dugc v6i ngudi than hodc ngudi chim
S6C v6i d6 chinh xé4c twong dbi 6n dinh d6 chinh xéac khi phat hién vat can 1én tdi 90% sai s6 ¢ thé
thay d6i theo moi trudng ciing nhu chidu cao clia ngudi sir dung viéc nay co thé hiéu chinh trén cam
bién, nhiém vu giam sat vi tri cling c6 do chinh x4c twong d6i cao két qua duogc thé hién ¢ hinh 8
khi thyc hién giam sat tai vi tri st dung ta thay sai 1¢ch khoang cach khong nhiéu. Tuy nhién, trong
mo hinh mang di dong moi dung lai st dung mang GPRS nén tdc d6 chua cao va lién lac véi nguoi
than qua SMS chua tién loi. Trong tuong lai, v6i nhiing phién ban cai thién s& bd sung va nang cao
hiéu suét hé thong nhu sé& c6 hé thong canh bao tét hon véi nguoi dung trén quéng duong di chuyen
ctia ho ¢ thé bang giong néi s& dem lai hiéu qua diéu hudng tét hon. Str dung mang 4G tang toc do
xtr 1y va lap trinh apps quan 1y danh cho ngudi than hodc ngudi chim soc co thé dé dang theo dbi
hanh trinh cling nhu tinh trang ctia nguoi s dung.
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