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1. GIOI THIEU CHUNG

Hinh 1 12 mt mé hinh canh tay Robot
nim bac ty do dugce duoc thiét ké 3D bang
phin mém Solidworks. Ba khdp quay dau
tién bt diu tir dé dwoc kich hoat chuyén
dong bang dong co servo MG996R, hai khop
xoay cO tay va budc nghiéng ¢b tay duoc
kich hoat bang dong co micro-servo nho hon
d6 1a SG90. Tay nim cia kep gip ciing dugc
diéu khién boi mot servo SG90. Mo hinh
dugc ché tao bang cong nghé in 3D. Robot
duogc diéu khién bang dién thoai thong minh
thong qua két ndi song bluetooth, st dung
Arduino Uno R3 lam bo mach diéu khién
trung tdm. Robot ¢6 chic ning gip vat va
chuyén dong theo quy dao dugc dinh sén.
Mot mo hinh cénh tay robot nhu vdy co chi
phi thip va c6 thé dugc sir dung cho nhidu
ung dung gido duc. N6 cho phép chung ta
hiéu cic van dé chinh vé chuyén déng cua
canh tay robot, cling nhu cac ung dung cia
canh tay Robot trong cong nghiép.

Hinh 1. M6 hinh robot nam bdc tw do

Bai bao nay tdp trung trinh bay nghién
cuu van dung két qua bai toan dong hoc
thuan robot dé xay dung chwong trinh diéu
khién robot theo vi tri mong mudn, trinh bay
cach xdy dung giao dién diéu khién robot.
Phan mém l4p trinh diéu khién 1a Arduino
IDE, phin mém xdy dung giao dién diéu
khién trén dién thoai 1a Mit app inventor.
Mo hinh robot nay dugc ky vong ung dung
trong cac bai toan nhu: dat hoac nhat dd vat
cach xa nguoi dung, nhat va dat dd vat &
mdi truong nguy hiém mot cach nhanh nhat
va d& dang nhat.

2. PIEU KHIEN ROBOT
2.1. Pong hoc thuin robot

Bai toan thuan dong hoc nham xac dinh vi
tri va huéng ciia phan cong tac robot khi cho
trude cac bién khép. So dd dong va bang
thong s DH (Denavit-Hartenberg) cta robot
cho thay nhu hinh vé& va bang bén dudi:

)

Hinh 2. Truc toa do va khdu cua robot
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Bang théng sé Denavit-Hartenberg

Khau a a; d; ;i
1 1.374 90 0 [0, 180]
2 12 0 0 [0, 170]
3 0 90 0 [0, 135]
4 0 90 11.965 [0,180]
5 9.887 0 0 [0, 180]

Vi tri va huéng ctia khau thao tac cua canh
tay ro-bot 5 DOF dugc thé hién dudi dang
ma trdn dong nhét 4 x 4 (1), 1a két qua cua
phép nhan cac ma tran nhu phuong trinh (1):

oy s B

Iy by Iy P

L =011T YW
B o 3 by
0 0 0 1

Céac s6 hang r11, ri2, 713, 121, 122, 123, 131, 132,
r33 12 cac phan tir mo ta hudng khau thao tac
cua robot, con (Px, Py, Pz) l1a toa d6 cua khau
thao tac, dugc tinh trong phuong trinh (2):

P, =a5C4C5(C1C2C3 - C182853) +a5C4C581 +
(@585 +d4(C1C283 + C182C3)) + (a2C1C2 + alCl)

P, =a5C4C5(S1C2C3 - §185283) - a5CAC5.C1

+(a555 + d4(S1C283 + S1C2C3))
+(a281C2 + alS)

2

P, =a5C4C5(S2C3+C2853) +
(a585+d4(S283-C2C3)) +a2S2

2.2. H¢ thong diéu khién Robot

Hé¢ thong diéu khién ciia robot bao gdm bo
mach Arduino Uno R3 véi vi diéu khién
Atmega328p, ba dong co servo MG996R, ba
dong co servo SG90, mot mo dun bluetooth
HCO05. May tinh két ndi v6i bo mach didu
khién Arduino dé nap chuong trinh diéu
khién. M hinh robot dugc diéu khién thong
qua Ung dung trén dién thoai smartphone. bé
diéu khién chuyén dong cua robot, arduino
két hop v6i 5 dong co servo 1am ngudn din
dong dugc gan trén cac khop cua robot dé tao
chuyen dong quay, mot dong co servo tao
chuyén dong cho tay kep. Cac chan diéu
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khién cta sau dong co servo dugc két ndi véi
sdu chén ky thuat s6 ctia bo mach arduino.
bé cap ngudn cho cac dong co servo, ching
ta can nguon dién 5V va str dung ngudn dién
tir bén ngoai bo mach diéu khién. M6 dun
Bluetooth HC-05 c¢6 chiic nang két ndi dé vi
didu khién giao tiép khong day véi dién thoai
thong minh. Hinh 3 1a so d khéi hé thong
diéu khién ctia mé hinh robot.
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Hinh 3. Hé thong diéu khién robot
2.3. Luwu db thuit toan hé théng

Phan mém dé viét chuong trinh diéu khién
robot 12 Arduino IDE, ngdn ngir C++. Tir két
qua cua bai toan dong hoc thuan robot ta co
thé diéu khién cac khdp robot quay theo goc
mong mudn va xdc dinh dugc toa do cua
khau thao tac ctia robot. Cac géc quay va toa
d6 c6 thé dugc thay dbi trong chwong trinh
diéu khién. Hinh 4 dudi ddy 1a so do khoi
thuat toan chinh cua hé théng.

Hinh 4. Luu d@6 thudt toan diéu khién robot
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2.4. X4y dung giao dién di¢u khién Robot

Giao dién diéu khién Robot trén dién thoai
smartphone dugc sir dung Ung dung truc
tuyen Mit App Inventor dé xay dung. Sau khi
th1et ké duoc giao dién nhu mong mudn, ta
viét chwong trinh ung dung theo phuong
phap lép trinh khéi dd hoa. Giao dién diéu
khién robot sau khi dugc thiét ké va lap trinh
hoan thién duoc thé hién ¢ hinh 5. Ta ¢ hai
nat dé két ndi va ngz“it két ndi dién thoai
thong minh véi moé-dun Bluetooth HC-05,
mot nhit nhin dé didu khién cac khép cua
Robot dén vi tri da dugc 1ap trinh cho canh
tay robot chay ty dong tir diém A sang diém
B dé thyc hién chirc ning gap vat. Phia bén
phai 1a hinh anh cua canh tay robot va ¢ phia
bén cé sau thanh truot dé diéu khién sau
dong co servo. Mdi thanh trugt c6 mot gia tri
ban dau, t6i thiéu va t6i da khac nhau phu
hop véi cac khdp cua canh tay robot.

App diéu khién canh tay robot
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Hinh 5. Giao dién diéu khién robot
trén dién thoai thong minh

3. KET QUA NGHIEN CUU

Hinh 6 trinh bay san phim robot nim béc
tu do dugc ché tao bang cong nghé in 3D
dang duoc diéu khién bang dién thoai thong
minh. Ngudi st dung didu khién robot thong
qua lya chon nut va thanh trugt trén giao di¢n
man hinh dién dién thoai.
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Hinh 6. M6 hinh robot duoc ché tao
cung voi giao dién va mach diéu khién

4. KET LUAN

Bai bao da trinh bay bai toan dong hoc
thuan cénh tay robot nam béc ty do, tu két
qua do giai duoc bai toan 1ap trinh diéu khién
robot theo vi tri mong muén. Trinh bay cac
budc xdy dyng chuong trinh diéu khién va
giao dién diéu khién ciia robot bang cac phan
mém Arduino IDE, Mit app inventor.

Tac gia da xay dung hé théng didu khién
cho robot v&i bo mach diéu khién 1a Arduino
Uno R3 va st dung mé6 dun HCO5 nhim muc
dich diéu khién cic dong co servo thong qua
song bluetooth. Ngudi st dung c6 thé d&
dang diéu khién robot bang giao dién diéu
khién trén dién thoai théng minh. Két qua bai
bao hy vong gilip ich trong linh vue thiét ké,
ché tao va diéu khién thong minh cac canh
tay robot dudi dang md hinh gido duc va
cong nghiép.
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