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Nghién ctru, ché tao canh tay robot cho nguwoi khuyét tat
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Abstract: People with disabilities face many difficulties in life, such as difficulty eating, holding household
objects. In addition to the difficulty of mass access for people with disabilities and high costs, frequent
hand numbness and constant battery charging cause inconvenience in daily life.

The arm has optimized hardware resources for different user uses, leading to a positive improvement in
the technical parameters of the arm. The research arm relies on a zipper system using servo motors
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1. Pit van dé

Theo s6 liéu ciia Tong cuc Thong ké Viét Nam va
UNICEF (Quy nhi Pong Lién Hop qudc) thu thap ca
nude Viét Nam hién c6 khoang hon 6,2 tri¢u nguoi
khuyét tat [1]. Trong tong s6 ngudi khuyét tat co
nhiéu nguoi bi da khuyét tat. Khuyét tat van dong
than trén (vi du rat kho khan khi nang dugc 1 vat
nang 2 kg tir thit lung 1én ngang tam mit hodc dung
ngon tay dé nhat cac vat nho...) 1a gan 2.159 nghin
ngudi con lai 1a cac dang khuyét tat khac. Két qua
ciing cho thay c6 tdi trén 1.219 nghin nguoi gap kho
khin vé tu cham séc ban than.

Nguoi khuyet tat gap nhleu kho khan trong cudc
song, nhu kho khan trong an uong, cAm nidm vt sinh
hoat. Nhung mét sé loai canh tay hién nay chi phi dat
d6, kha nang, thoi luong str dung khong nhiéu. Ngoai
viée kho tiép can dai tra voi ngudi khuyét tat chi phi
dat do, viéc thuong xuyén bi té tay, sac pin lién tuc
gdy bét tién trong doi song hing ngay.

2. Noi dung nghién ctru
2. 1. Co ciu chuyén djng

Dé canh tay co nguyén ly cir dong ndm di lyc va
bén bi theo thoi gian thi nguyén li tac gia xay dung
trong dé tai dua trén chuyén dong ciia cac dudng tron
c6 quy dao chuyén dong khac nhau, dung day ndi
c¢b dinh & khép 1, qua khép 2 va khép 3 van dung
nguyén 1y rong roc tinh qua viéc dong co rit ngin
day hodc thao dai ddy nén khi chuyén dong sé tao ra
ctr dong gidng ngon tay nguoi.
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Hinh 2.1: Nguyén li chuyén dong cua cdc ngon tay.

i'

Khi c6 mot luc F kéo day theo quy thang day
dugc riit ngan dan 1am cho khop 1 co lai song song 14
khép 2 va 3 co dan theo quy dao dudng tron, ngugc
lai khi thoat long day cac khép s& dan dudi thing ra.
Véi viée quay theo quy dao cua 3 dudng tron két s&
¢6 chuyén dong s& gidng nhu dong tac co ngén tay.
Véi két cdu nay phan co khi s& khé bi hong sau mot
thoi gian dai su dung.

Hinh 2.2. Nguyén li chuyén dong dwoc hodn
thién dwdi hinh dang ngon tay.
2.2. Thiét ké cinh ta

Hinh 2.3. Hé banh rang chuyén dong sir dung 1
servo cho canh tay.

Pé canh tay st dung phan cimg t6i wu, co ciu
co khi manh, bén viing, thay vi sir dung 5 dong co
dé hoat dong 5 ngon tay thi canh tay téi wu co ciu
chuyén dong chi can 1 dong co duy nhat dé thuc hién
ddng thoi kéo 5 ngon. Tir do, dien tich phan bé linh
kién dugc thu nho, dong co ndm gon trong canh tay,
giam trong lugng dang ké. Dong thoi giam gap 5 lan
mtc tiéu nang lugng, tang thoi gian s dung lau dai.

Thiét ké tryc thu day khi dong co chuyén dong
c6 thé rat day hodc thao day. Tac gia thu thap gia tri
xung PWM ciia servo tir viéc cho chuyén dong cua
cac khép ngon tay, gia tri xung PWM cua servo &
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mdi do co, dudi cua ngoén tay duoc luu trlr trong vi
dicu khién dé gidi han quang duong chuyén dong
ctua cac ngon tay va diéu khién chuyén dong theo
1énh.

Hinh 2.4. Bén trong long ban tay
Mobi ngon tay c6 3 dng nho dé luon day, day bat
dau tir dau cac ngoén tay va két thuc & ¢co tay. Mai
ngon tay co 2 day truyén dong, ddy nam trén dung aé
truyén dong nam ngon, dy phia dira dé truyén dong
mo ngon.

Hinh 2.5. Co cdu truyén dong ciia dong co

5 Day truyén dong nim ng()n dugc két ndi thanh
mot day, tuong img la 5 day truyen dong mo ngon két
nbi thanh mot ddy. Day tong truyén dong nim ngdn
duoc quan vao truc quay dong co theo chiéu nguoc
k1m ddng ho, day tong truyén dong mo ngon duoc
quén vao truc quay dong co theo chiéu kim ddng ho.

Khi dong co quay, néu theo chiéu kim ddng hd,
day tong truyén dong niam duoc tha ra, diy tong
truyén dong mo dugce thu vao lam ban tay md ra.
Néu dong co quay theo chidu nguoc kim ddng ho,
day tong tmyen dong nam ngon duge thu vao, day
tong tmyen dong mo ngdn duoc tha ra lam ban tay
nam vao.
2.3. Cam bién di¢n co trong viéc diéu khién cdc
thao tac
2.3.1. Pién thé nghi trong dién co

Ban chét ctia viéc phat 1énh diéu khién tir trung
wong than kinh di qua cac ddy than kinh 13 té bao
than kinh bi kich thich — xuét hién dién thé hoat
dong. Theo tinh chét dan dién, dién thé s& duoc lan
truyén tir noi dién thé cao dén noi co dién thé thap —
lan truyén dién thé hoat dong tir ving nay dén ving
khéc cua té bao.

Equipment with new general education program, Volume 1, Issue 306 (February 2024)
ISSN 1859 - 0810

Hinh 2.6. Nguyén 1y dién thé nghi

Hoat dong noéi cua con ngudi la khi phat trong

am, moi trén, moi dudi, rang ngudi khong ngung
doéng, mo hodc vira dong vira md, ludi cling khong
ngimg hoat dong co dudi hodc 1én xubng. Su hiép
ddng dong tac ciia chiing 1am cho 10i noi phét ra mot
cach thuan tién. Nhitng khi quan nay dugc goi thong
nhit 12 co quan tao thanh tiéng néi, hoat dong cta
céc co quan déu do trung wong than kinh dua ra xung
than kinh dén cac co quan. Vi vay khi con nguoi néi
cling dong thoi xay ra dién thé hoat dong, & nguoi
cam nguyén nhén khéng noi duoc 1a do dic diém
ciu tao cua thanh quan bi bién dj lam nguoi bi cam
khong thé phat ra 4m thanh, nhung van c6 tin hiéu tir
trung wong than kinh.
2.3.2. Cam bién dién co - EMG (Electromyography)
1a mot loai cam bién c6 kha ning do dong dién sinh
hoc trén bé mat da khi ving co dudi da bi bién dang,
khi cac co bi bién dang do con nguoi chu dong thi
cac cam bién lap vao tay s& thu nhan va xuat ra tin
hi€u Analog, tur dit liu thu dugc do co thé ung dung
vao nhiéu linh vue khac nhau nhu: Xac dinh sy hoi
phuc cua nguoi bi liét co, theo dodi hoat dong cia van
dong vién thé thao,...

Tro lai voi phuong phép didu khién canh tay
trudc ddy, da sd cac canh tay sir dung phuong phép
doc song ndo dé 1am co s& diéu khién, méi hon 1a st
dung chan véi cac nat an cam tmg dé mo phong lai
cac dong tac cua chan.

Hinh 2.7. Cam bién dién co sir dung 3 miéng
dan dién cuwc ¢ cay tay d@é do tin hiéu Analog.
Chung t6i sir dung cam bién dién co dé phan tich

tin hiéu dién co tir canh tay cut ctia nguoi khuyét
tat va thu nhan cac gia tri twong tmg voi cu chi cua
ban tay. Sau d6 cac gia tri nay s& lam co so dé diéu
khién canh tay robot. St dung cam bién dién co s&
gitip nguoi ding co trai nghiém chan that hon ddi voi
canh tay gia, giup don gian hoa van dé diéu khién,
dé 1am quen, khong ton nhiéu dong tac mat tap trung
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nhu nhing co ché diéu khién khac.
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Hinh 2 8. Tin hiéu tir cam bién dién co
Qua viéc deo cam bién dién co va thuc hién cac
thao tac ndm, tha vat tic gia da thu thap cac diy gia
tri dién co c6 dac trung nhu sau.
Bang 2.1. 86 liéu vé ddc trung gid tri dién co twong
ttng voi cdc hanh dong.

Phan
loai hanh
dong

Té hop céc ngon

TT |Biéu dd dic trung tay tong g

Ném vat

Tin hiéu ndm binh thuong

- Nim vit

- ﬁf’l'y.

Tin hi¢u ndm yéu (Khoang
thoi gian ngan nhat gitra 2 tin
hiéu<900ms)

Khong cu
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Tin hi¢y mo (Khoang thoi
gian ngan nhat gitra 2 tin hiéu
>1000ms)

2.4. Thiét ké mach
AA Battery tll
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Hinh 2.11. So @6 mach dién
Str dung mach chi Arduino Nano dé thu tin hiéu
Analog tir cam bién dién co (EMG), qua phan tich
gia tri dién co s& phén tich 1énh diéu khién, tir 46 phat
xung PWM cho servo quay truc cudn day tao chuyén
dong ngon tay theo Iénh.
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Cénh tay sir dung ngudn 8.4V 10000mAh voi
thoi gian st dung lién tuc khoang 9 gio ddng hd, voi
thoi gian sac day 1a 2 gio dong ho.

2.5. Chuwong trinh

Str dung ngdn ngit C# trén nén Arduino IDE dé
1ap trinh va giao tiép v6i Arduino Nano. Str dung thur
vién Servo.h: Piéu khién dong co Servo theo timng
goc va ham AnalogRead dé doc tin hiéu Analog tir
cam bién.

Qua thir nghiém nhan thy cac truong hop nim
tay va mé tay theo quy luat bang 2.1, vi vy da tao ra
thuét toan ¢ dudi dé diéu khién tay nim mé theo tin
hiéu dién co cta cam bién
#include <Servo.h> //Lién ket thu vién dong co servo
Servo myservo; //Khai bao Tén dong co

void setup() {
myservo.attach(6); /Khai bao chan dong co vao Arduino D6

unsigned long timnow; /Khai béo bién timnow

void loop() { i

int envlope = analogRead(A0); /Poc gia tri analog cam bién
EMG

if(envlope < 620) envlope=0; //Khir nhiéu nhitng tin hiéu anlog
thanh 0 i i

if(envlope !=0) //Néu co tin hiéu tir cam biéen

if(millis()-timnow <900)
//Néu thoi gian ngan nhat giita cdc tin hiéu analog <900
milis gidy . . :
{ myservo.write(110);} /Diéu khién servo nam
tay .
timnow=millis(); //Cdt nhdt bién timnow voi thoi gian nhdan
tin hiéu hién tai

}
else if(millis()-timnow >1000)
//Néu thoi gian ngan nhat gitra cac tin hiéu analog
<900 milis giay . )
{myservo.write(1); } //Piéu khién servo mo tay

3f Keét luin

Chung toi da phat trién thanh cong canh tay phuc
vu nguoi khuyét tat, canh tay di toi vu hoa dugc tai
nguyén phan cimg cho cac muc dich sir dung khac
nhau cia ngudi dung din dén cac thong s6 ki thuat
trong canh tay dugc cai thién theo hudng tich cyec.
Thir nghién cho thdy mic d6 thoai mai va hai long
cao.
Tai li¢éu tham khao
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