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TOM TAT

Lap ké hoach duong di va tranh va cham 14 hai ly thuyét cbt 161, dong vai trd quan
trong trong viéc thiét ké va phat trién cac hé thdng robot di dong. Trong nghién ctru nay,
phé‘m mém NI LabVIEW duoc lua chon dé trién khai bd xir ly diéu khién thoi gian thuc,
nham thyc hién chie nang tranh chudng ngai vat mot cach hiéu qua va linh hoat. Bai bao
dé xuat mot ung dung diéu khién tu dong robot di dong, vdi chuong trinh diéu khién duoc
xdy dung trén nén tang LabVIEW. Hé thong duoc thiét ké nham thyc hién cac chirc ning
diéu khién va giam sat chuyén dong cua robot theo thdi gian thuc, dap tng yéu cau van
hanh trong moi trudong c6 chudng ngai vat. Hi€u qua cua giai phap dugc danh gia thong
qua cac thi nghi¢m thuc té. Két qua thuc nghiém cho théy hé théng van hanh 6n dinh,
da}t dQ chinh x4c cao véi sai s6 nho, qua d6 thiy duoc hiéu qua cia phuong phép duoc
dé xuat.

Tw khéa: Robot di dong, Labview, lap ké hoach duong di
ABSTRACT

Path planning and obstacle avoidance are fundamental topics in the field of mobile
robotics, forming the basis for autonomous navigation in dynamic environments. This
paper presents a real-time control application developed using NI LabVIEW to execute
effective obstacle avoidance for a mobile robot. The control system enables real-time
monitoring and autonomous navigation by integrating sensor feedback into the motion
planning process. Experimental results demonstrate the stability, reliability, and high
precision of the system with minimal error, validating the feasibility and efficiency of the
proposed method.

Keyworks: Mobile Robotics, Labview, path planning

1. PAT VAN PE trg va tuong tic voi con ngudi. Dé dat

Linh vuc robot ngdy cang phét trign  duoc di€u do, robot can cé‘ kha nang hoc
mo ra xu hudng tiép can méi trong tuong  hoi tr moi trudng va phan héi linh hoat voi
lai. Céc robot c6 kha ning hoat dong doc  cdc tin hi€u tr nguoi dung [1]. Mot trong
1ap hodc ldy con ngudi lam trung tim, hd nhitng yéu cdu quan trong cia robot di
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dong 1a kha nang tu dong didu hudng dén
vi tri muc tiéu, dong thoi tranh va cham véi
cac chudng ngai vat trong moi truong hoat
ddng can su tich hop cua nhiéu cam bién,
tinh toan va diéu khién [2]. Cac yéu té co
ban nhu dic tinh co ciu chép hanh, diéu
khién va 1ap ké hoach dudng di 14 nhiing
nén tang cdt 15i trong thiét ké hé théng
robot [3]. B6 cong cu LabVIEW Robotics
cung véi LabVIEW Vision Toolkit cua
hang National Instruments cung cép nén
tang phan mém va phan cing hd trg cac
ky su va nha nghién ctru trong viéc thiét
ké, mé phong va trién khai cac hé thong
robot nhing cho muc dich diéu khién,
thr nghiém va gidm sat [4]. Va vi¢c ung
dung cam bién Sharp IR, Ultrasonic trong
robotic ngay cang rong rai [5]. Cac robot
hién dai thuong dugc trang bi cam bién
siéu Am nham phat hién chuéng ngai vat va
diéu chinh huéng di dé hoan thanh nhiém
vu [6]. Bai bao trinh bay ung dung phin
mém NI LabVIEW dé xay dung hé thong
diéu khién robot c6 kha nang xac dinh va
duy tri khoang cach véi chudéng ngai vt
dua trén tin hiéu cam bién nham tranh va
cham va hd trg diéu hudng robot trong moi
truong cd chudng ngai vat.

2. Tinh toan va thiét ké Mobile
robotic

Robot dugc thiét ké véi 3 banh xe
omni va cac dong co DC 12V cua Studica,
mdi banh xe cach nhau 120 d9, nhu trong
Hinh 1. Téc do dong co dugc diéu khién
bing phuong phap PID dé bam theo tudng.
Robot di chuyén doc theo vién cua ddi
trong véi mot khoang cach nhat dinh.
OMR dugc str dung véi ba banh xe omni.
Phuong trinh dong hoc hé théng Omni 3
banh nham muc dich hiéu dic diém chuyén
dong cua robot omni [7]
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Hinh 1: Mé hinh dé robot

Xét van toc V gdm 2 thanh phan V va
V. Chiéu 1an Iugc 2 thanh phan nay 1én toa
d6 cua banh xe ta co

Phuong V, ta cé:

¥, ==V, cos(30°) -, sin(30°) (1)
Phuong V; ta cé:

V, =V, cos(30°) -7, sin(30°) 2
Phuong V3 ta cé:

V=V, 3)

Thay gia tri luong giac cua sin(30°),

cos(30%) vao (1), (2) va (3) ta duoc hé
phuong trinh (4)
po By 1y
2 2
A :ﬁVx Ly )
2 27
=V,

Qui udc chiéu gbc duong cuia Robot 1a
nguoc chiéu kim dong hd. Géc 0 d6 nam
trén truc Ox. Ta co khi Robot di chuyén
theo phuong V (goc a).

V. =cos(a)V

V,=sin(a)V ©®)

T (4) va (5) ta c6 hé phuong trinh (6)
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(6)

Ap dung bo didu khién PID vao hé
théng diéu khién giup giam gia tri sai sb
trong diéu khién. Phuong trinh (7) biéu
dién tin higu 16i tir diéu khién PID dudi
dang tin hiéu PWM dé diéu chinh toc do
quay cua dong co. [8]

t de(t)

u= Kp(e)t+Kif e(t)dt+Kd7 (7
0

Trong d6, u 14 tin hiéu diéu khién, Kp
13 hang sd ti 1&, Ki 1a hang sb tich phan,
Kd la héng s6 dao ham va e(t) 1a tin hiéu
16i. Tin hiéu 16i duoc thu nhan tir sy chénh
1éch gitra gia tri dat va két qua doc tr cam
bién. Phuong phap nay dugc st dung dé
khéc phuc 16i tir két qua vi tri, cua hé toa do
X, y va goc cta hé thong thu duogc tir cam
bién gbc quay.

3. Xay dung chwong trinh Mobile
Robotic

3.1 Chuong trinh xoay goc

Nén tang NI LabView 1a ngon ngir 1ap
trinh d0 hoa bao gém hai ctra s6 1a so do
khéi dé viét tat ca cac ma trong chuong
trinh va bang diéu khién phia truéc dé hién
thi tit ca dau ra bang cach cung cap quyén
kiém soat ctia ngudi ding. Cam bién duoc
két ndi vat Iy v6i myRIO dé truyén dir liéu
dén FPGA. Phin mém cdu hinh FPGA dé
truyén dir liéu qua bus myRIO dn bo xur
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ly thoi gian thye. Trén robot chuong trinh
mong mudn duge trién khai trén FPGA dé
xem dit liéu tir cac cam bién khoang cach
va diéu chinh dong co truyén dong dé robot
tranh chudng ngai vat. Dé ching minh
churc ndng cia robot tranh chudng ngai vat,
chung t6i da dé xuat mot so do khdi duoc
hién thi trong hinh 2. Cam bién siéu am lién
tuc thu thap dir liéu vé méi truong xung
quanh chiing va tao ra tin hiéu dau ra. Tur
nhitng ham ReadMotor, ham ReadYaw, ...
ta tién hanh dau ndi nhu (hinh 2). Chuong
trinh s& chay tuan ty timg Flat (Reset motor,
Rotary, Stop Motor). Flat Reset motor:
Reset Encoder vé 0 (tit ca moi gia tri cla
dong co vé gia tri 0). Flat PID Control
Motor: Tong hop nhitng khéi 1énh két nbi
v6i nhau dé didu khién Robot xoay ding
goc quy dinh. Ham ReadYaw.vi: dé doc
gia tri cam bién goc Yaw. Gia ri s& duoc
doc va cdp nhét lién tuc theo chu ki cua
vong lap While (100ms). Gia tri truyén ra
s& duogc dua vao Process variable cua PID.
Tan sb hoat dong cua dong co 1a 15000 hz
do khong can momen 16n ma can do chinh
xac cao nén tan sb cao giup dong co quay
vOol do min va chinh xdc hon. Tin hiéu
dung: khi gia tri Setpoint dua vao va gia tri
cam bién doc duoc théng qua In Range and
Coerce (gi6i han ctia d6 1éch 1a tir -0.5 dén
0.5). Khi d6 léch duoc thoa diéu kién thi
tin hiéu s& truyén vao Case Structure va s&
dém dan dén khoang thoi gian (700ms) va
Stop While Loop. Flat Stop Motor: Sau khi
c6 tin hi¢u dung vong 1ap While thi chuong
trinh s& chuyén qua Flat Stop motor. Nhiém
vu Flat nay la Reset goc Yaw, dung dong
co va Reset Encoder. Pong thoi xoa tit ca
dir liéu dua vao, ra cling nhu thong sé cam
bién ctia chuong trinh.
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[3 Rotarywi Block Diagram on STUDICA.lvproj/MyRIO2021 *
File Edit View Project Operate Tools Window Help
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Hinh 2: Input_Output trén Block Diagram va Front Panel

3.2 Chwong trinh di chuyén theo quy
dao thang

Tuong tu ham Rotary chuong trinh
s& hoat dong tuan tu timg Flat tir trai sang
phai (hinh 3). (Reset Motor_Yaw, Control
Motor, Reset Motor). Flat Reset Motor
Yaw: Reset Encoder va cam bién goc quay
vé gia tri 0. Flat Control Motor: s€ lap lai
lién tuc cho dén khi c6 tin hiéu dimg nho
vao vong 1ap While. Trong vong 1ap While
c6 thém Flat Sequence Structure gém 3 Flat
s& hoat dong tuan tu tir trai sang phai (Read

[ Movewi Block Diagram on STUDICA.vproj/MyRI02021

Encoder Yaw, PID, Read Motor). Read
ECD O khi Read ECD.vi s& tra vé 2 dir
liéu d6 1a van tc cuia dong co trong khoang
thoi gian dt va téng quang duong ma Robot
di duoc tir luc bat dau di chuyén dén khi
dimg Robot. Qua d6 ta s& ldy trung binh
cong cta hai dong co 1 va 2 dé 1am tin hiéu
dimg. Néu quang duong trung binh Robot
di chuyén 16n hon quang duong ma ta xét
thi s€ thoat khoi vong 1ap While Loop. Sau
khi thoat khoi vong 1ap While Loop s& dén
Flat Reser Motor.
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Hinh 3: Input_Output ham di chuyén quy dao thdang trén Block Diagram

3.3 Chuwong trinh calip véi mat
phing

Ham Calip duoc thiét ké gitp can
chinh lai géc ctia Robot so véi mit phing
tuong. Pat gid tri cho Setpoint khi do
Robot s€ tinh toan khodng cach hién tai so
v6i mat phang tudng va tinh toan hé sd sai
léch gitra khoang cach tuong va Setpoint
ma cho ra toc d6 va dimg Robot tuong dbi
ding so v6i khoang cach ma ta dat (hinh
4). Hoat dong cua ham Calip cling tuong tu
nhu ham Move thuc hién tudn tu ting Flat
tir trai sang phai gom c6 3 Flat chinh: Reset

3 Calip.vi Block Diagram on STUDICA.Ivproj/MyRI02021 *
File Edit View Project Operate Tools Window Help

Motor, PID Control, Stop Reset Motor. Flat
Reset Motor: Reset Motor va Encoder vé 0.
Do ham Calip khong sir dung cam bién goc
quay nén khong can Reset cam bién. Flat
PID Control: c6 vong 1ap While s€ 1ap lai
lién tuc voi thoi gian l1a 10ms. Trong vong
1ap While Loop c6 3 Flat thuc hién tuan
tu tur trdi sang phai la: Distance Limt, PID,
Read Motor. Flat Stop Reset Motor: Khi
Robot da dat dugc khoang cach va bd dém
16n hon gid tri ta dat trudc thi s€ thoat vong
1ap While Loop va tién hanh Stop dong co
va Reset Encoder va géc Yaw.
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Hinh 4: Input_Output ham Calip mat phdng trén Block Diagram

S
Reset yaw Reset
Reset Motor y snicoder
L7 v
¢ control motor PID control
Readyaw Read Read sensor
encoder_yaw
I ]
yes PID PID
No Distance™\_ Y€S Distance\_ Yes
timer 700ms setpoin limit
\4
Reset Motor Read Motor Read Motor
g I S l I Stop Reset I
Stop op Rese
Reset Motor Motor
flovichalt chuong flow chart chuong flow chart chuwong trinh
trinh xoay géc trinh chay thang calip v6i mat phang

Hinh 5 : gidi thudt chuong trinh xoay, chay thdng, calip
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4. Két qua thwe nghiém
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4.1 Khio sat kha ning Calip ciia robot véi miit phing phia truéc

[ Calip.vi Front Panel on STUDICA lvproj/MyRIO2021

File Edit View Project Operate Tools Window Help 25 Setpoint
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Hinh 6: Thuc nghiém ham Calip mét phdng

bit Setpoint 1a 23cm, xe tu dong Calip
v6i khoang cach twong ddi bing 23cm.
Sai s6 ma cam bién nhan duoc hién tai 1a
gan bang 0.5cm. do léch giita 2 cam bién

nhan dugc khong qua 16n, trong khoang
cho phép tir 0,5 dén lem.

4.2 Khao sat robot quay theo goc

khoang gan bang 0.3cm. Sai s6 cam bién alpha
[3 Rotary.vi Front Panel on STUDICA.lvproj/MyRI02021
File Edit View Project Operate Tools Window Help
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Hinh 7: Thuc nghiém ham Rotary

Nhap Setpoint: gbc quay cua Robot 1a
70 d0, sau khi thuc hién cam bién doc duoc
goc Yaw khi dimg xe 14 69.97 do. Két qua
cho ta thy sai sb ctia cam bién nhén tra vé

so voi Setpoint nho hon 0.5 do.

4.3 Khao sat robot di chuyén theo
quy dao chay thing
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—— [ Move 3 Banh.vi Front Panel on STUDICANprejMyRIO2021
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Hinh 8: Thuc nghiém ham di chuyén thdng

Yéu cau dit ra & ham nay 1a dam bao
Robot di chuyén dung goc do6 ta xét, di
chuyén theo quy dao thang va dung dung
khoang cach (quiang duong) ta dat. Truyén
vao thong sb Alpha = 225°, Speed=17 va
Step = 50 cm. Qua thuc nghiém thi robot
da di dang goc do xét, tuong dbi ding tde
do cling nhu quang duong sai 1éch khong
qua vuot qua 3cm.

5. KET LUAN
Nghién ctru da xdy dung thanh cong

chuong trinh, thu vién diéu khién robot di
dong str dung phan mém NI LabVIEW, cho
phép diéu huéng va tranh chudng ngai vat
theo thoi gian thue véi do chinh xdc cao
va sai s6 nho. Két qua thuc nghiém khang
dinh tinh kha thi, 6n dinh va tiém nang tng
dung cua giai phap trong moi truong thuc
té. Huéng phat trién tiép theo 1a tich hop
cac thuat toan tri tué nhan tao nham nang
cao kha ning nhan dang va ra quyét dinh
diéu hudng.
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