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('/NG DUNG BO DIEU KHIEN TLC TRONG DIEU KHIEN ROBOT
DI PONG DA HUONG BA BANH BAM QUY DAO

Puwong Khanh Son
Trudng Pai hoc Ky thudt Céng nghé Can Tho
TOM TAT
Bdi bdo nay trinh bay phuong phdp diéu khién bdm quy dao cho robot di dong da hudng ba bdnh
(OMR) str dung Trajectory Linearization Control (TLC)- mét phuong phdp thiét ké bé diéu khién
phi tuyén, két hop giita nghich ddo déng luc hoc phi tuyén va én dinh hoi tiép tuyén tinh thay doi
theo thoi gian, so sdnh cdc két qua mé phdéng trén Matlab véi cdc bd diéu khién P, self-tuning
fuzzy PI cho thady wu diém vuot trdi ctia TLC vdi déi twong cé mé hinh déng luc hoc phi tuyén cao
nhu OMR. TLC véi cdu tric mdi da gidi quyét tét vdn dé decoupling hé MIMO va cho hiéu qud
diéu khién tét.
Tir khéa: bé diéu khién Pl, bé diéu khién mo, TLC, robot di déng da hudng ba bdnh, hé phi tuyén.

1. GIGI THIEU

Trong nhirng ndm gan day, OMR duoc (rng dung
rat rong rai trong nhiéu linh vuc [1], [2]. S&r dung
ba banh xe omni dugc diéu khién bai ba déng
co ddc 1ap nén robot c6 kha nang di chuyén
mot cach linh hoat trong nhirng khéng gian
nhoé, hep. M6 hinh OMR [a m6ét hé MIMO phi
tuyén, vi thé van dé diéu khién OMR mét cach
linh hoat bam theo cac quy dao phirc tap la mot
cong viéc khé khan va nhan dugc nhiéu sy quan
tam nghién cru. Da s6 tap trung vao phat trién
cai tién phan clirng, mot s6 nghién clru phuong
phap dinh vi, tranh vat can va dan dudng cho
robot, sé it khac tap trung xay dung md hinh
déng luc hoc robot va phuong phap diéu khién
robot theo quy dao cho trudc. Bo diéu khién
Robocat [3] chi xét dén déng hoc va dung né
dé thiét ké bo diéu khién, khéng hé xét dén mai

lien hé phi tuyén dong luc hoc mét cach ré rang
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trong khi thiét k& bé diéu khién, vi vay bd diéu
khién dap (rng chua tét. Trong nghién clu [4]
mo hinh déng hoc va dong luc hoc cia OMR da
duoc phat trién, bao gébm ca déng luc hoc déng
co nhung da bi bo qua maéi lién hé gilra van toc
quay va tinh tién. Vi vdy mo hinh dong luc hoc &
day chi don gian nhu mét hé tuyén tinh. Trong
[5] hai bo diéu khién PID doc lap duoc thiét ké
dé diéu khién vi tri va huédng mot cach riéng
biét dua trén moé hinh tuyén tinh don gian.

Bai bdo nay gém ba phan chinh. Phan mot mé
hinh déng luc hoc robot dudi dang day da bao
gém cac phan tlr phi tuyén va mai lién hé phi
tuyén gilra ching. Phan hai thiét ké bo diéu
khién TLC dé diéu khién OMR bam theo quy
dao cho trudc, bén canh dé tac gia sir dung
thém bd diéu khién PI va self-tuning fuzzy PI

dé danh gia hiéu qua cua cac phuong phap diéu

ISSN: 2615 - 9686



Tap chi KHOA HOC - Trudng Pai hoc Quéc t& Hong Bang - S6 12 - 07/2020: 49-60

khién d6i vé6i robot. Phan ba 13 cac két quad mé
phong trén phan mém Matlab nham danh gia
hiéu qua cta bo diéu khién da thiét ké.

2. PHUONG PHAP NGHIEN cU'U

2.1. Mo hinh héa Robot di dong da huwéng
ba banh

M6 hinh robot dugc trinh bay dua trén mot s6
gid dinh don gian [6], [7]. Gia s rang cac banh
xe khéng truot theo huéng chuyén doéng. Bé
qua hang s6 thoi gian dong co dién va luc ma sat
khéng cung huéng véi luc tac dung, xem luc ma

A

Y8 Wheel 3

Wheel 1 (0m3
(Dml | XB
1\ ©m
|
Wheel 2

sat trén truc dong co va hop s don gian 1a hé s6
ma sat nhaot.

Cau tao than robot dugc trinh bay nhu Hinh 1, méi
banh xe dugc dat sao cho truc huéng vao tdm
robot va cac truc banh xe hop véinhau géc 120 do.
Strdung hai hé truc toa do: Hé toa do than xe {B} va
hé toa do {W} nhu trén Hinh 1. Trong dé hé toa do
than xe dugc gan c6 dinh trén than robot di chuyén
vGi gbc toa do dat tai tdm hinh hoc cua robot. Hé
toa do khoéng gian robot hoat dong {W} dugc gan

cd dinh trong khong gian hoat ddong clta robot.

Hinh 1. Hé toa dé than robot {B} va hé toa do {W}

yB“ f

Hinh 2. Luc tac dung [én Robot

Trong do:
S :30%
m: Khéi lugng cua robot;
X,y : Vi tri cta robot;
v, : Van t6c goc cua robot;
|- Moment quan tinh cla robot;

v,,v, : Van téc clia robot theo truc x, y;
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w : Géc xac dinh huéng cua robot;

L: Ban kinh tlr tdm robot dén banh xe;
fisfys fo: Cac luc tac dung lén banh xe 1, 2, 3;
E, E, E;;Diénaplén cacdéngco 1, 2, 3;

(0

ml>

(2]

m2°

o, Toc do truc dong co' 1, 2, 3.
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Phuong trinh dong hoc robot dugc cho bdi ma

5 &n hé 5 tir hé 5 than vé hé ) R .
tran chuyén hé toa do tir hé toa do than vé hé Joi, +b,, +_f = kyi, (6)
toa do {Wk I

Véi:
b cos't(r) —sin¥(z) O v, E: Didn 40 phan ne:
y|=|sin¥() cos¥() Of v, (\)] + DIen ap phan ung;
¥ 0 0 1lv, i,: Dong dién phan tng;

Pong luc hoc cla robot dugce xac dinh dua trén

w, : Toc do truc dong co;

phan tich cac luc trong hé toa do than cua robot L,: Bién cam phan (ng;

& Hinh 2 nhu sau:

R,: Dién tro phan (ng;

k,: Hé s6 suat dién dong;

v, vV, 1
v, |=|-vv, [+HB| f,| (@) k,: Hé s moment déng co;
v, 0 5 R: Ban kinh banh xe;
Trong dé: f : Luc kéo tac dung Ién banh xe;
_l 0 0 1 n: Ti s6 truyén cha hdp giam toc;
" ! b,: Hé s6 ma sat nhét clia dong co, giam téc,
H=)0 " 0 banh xe;
0 0 - (3) J : Quén tinh két hop cla doéng co, giam toc
] 0
L zZ ] S , ~ A
0 cos(®) —cos(d) va banh xe Ién truc déng co.
B=|-1 sin(s) sin(5) Vi hang s6 thdi gian dién ctia ddng co rat nhé so
L L L

Dua trén phan tich hinh hoc robot ta cé:

vGi hang s6 thoi gian co khi nén ta cé thé bé qua

dong luc hoc mach dién dong co, vi vy phuong

" @, trinh (5) dugc viét lai:
TN-1 R
vy = (B ) - a)mZ (‘I’)
n . 1
v, ®,, i =—Wu-ko,) (7
Ra
Phuong trinh dong Iuc hoc ctia moéi dong co DC i, - . f . f » -
nhu sau: Jo d)m2 +b0 @,y |T— fz == fz — m2
di @ o "l Bl e
l m m m
L —+Ri +ko, =F (5) ’ ’ ’ ! !
dt (8)
Két hop (2), (&), (8) c6 duoc md hinh ddng luc hoc ctia robot nhu sau:
v, v,V ik S . E,
b, |=G v v, |-G HBB" (22 +b) | v, |+ G HB=L-| E,
7 vy R, R ’ RR, (9)
v, 0 v, E,
r

Véi: G=(I+HBB

R2

Phuong trinh (1) va (9) cho thay robot chuyén dong nhu mét hé MIMO phi tuyén cac phan tir 6 lién

hé dong luc hoc véi nhau.
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2.2. Bd diéu khién tich phan ti 1é (Pl
controller)
Bo diéu khién tich phan ti 1, con goi la bd diéu
khién Pl (Proportional - Integral controller)
duoc (ng dung rat rong rai trong cac hé thong
diéu khién cong nghiép vi ciu truc don gian,
tinh hiéu qua cta no [8].
Bo diéu khién PI c6 ciu tric nhu Hinh 3, trong dé:
r 13 ngd vao mong mudn,
u 13 tin hiéu diéu khién,
e la sai so gitra ngd ra va ngd vao mong muén,
K, lala dé loitile,

K, la dé lgi tich phan cua bé diéu khién.

K‘Ie(r)dr 1
+ . * y

d < u System
- +
Kpe(t)

Hinh 3. B4 diéu khién Pl

u(t) = K e(t)+ K, [ e(z)dz
e(t) = r(t) - (1) ol

C6 nhiéu phuong phap chinh dinh théng sé
cla bd diéu khién PI, trong bai bao nay sir dung

phuong phap Zeigler-Nichols.

2.3. B diéu khién self-tuning Fuzzy PI

M6 hinh bdé diéu khién self-tuning Fuzzy PI
duoc trinh bay nhu Hinh 4 [9], hai théng s6 K,
va K, cta bo diéu khién Pl sé dugc chinh dinh
b&i bd diéu khién Fuzzy.

de

a[™ Fuzzy controller

[« I«

r + e u y

l? Controller System

Hinh 4. B diéu khién Self-tuning Fuzzy Pl
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i\IB NS ZE PS PB

0.8r
0.67
0.47
0.2

0
0.1 20.05 0 0.05 0.1

Hinh 5. Ham lién thudc ctia e(t) va de(t)

B diéu khién m& c6 2 ngd vao a e(t) va de(t), 2
ngdralacacgidtri K, va K,

Ngob vao thir nhat e(t) va ngd vao thir hai de(t)
duoc mo héa bai 5 tap mo 1a {NB, NS, ZE, PS,
PB}. Ham lién thudc duoc cho nhu Hinh 5. Trong
bai bao nay, mién xac dinh cuta cac bién ngd vao
13 [-0.1, 0.1], cac bién ngd ra la [0.1].

Cac théng s6 cua bd diéu khién self-tuning

Fuzzy Pl duoc sir dung nhu nghién clru [9] véi

Kpmin :l’Kpmax :23’ Klmin :1’ Klmax :19 * Vi Véy
chung duorc tinh chinh nhu sau:
o K oK K-
3 Kpmax_KImin 23_1 ( )
1
K' = K; =K/ min =Kp_1
! K]max _K[min 19_1

=K, =22K' +1,K, =18K',+1

2.4. B6 diéu khién tuyén tinh quy dao
(Trajectory Linearization Controller)

TLC la mot phuong phap thiét ké bé diéu khién
phi tuyén, két hop gilra nghich dao dong Iuc hoc
phi tuyén va 6n dinh hoi ti€p tuyén tinh thay déi
theo thai gian (LTV). TLC cé thé dat duoc 6n
dinh ham ma{ doc theo quy dao dat, vi vay né
cho ta d6 6n dinh bén virng va chat lugng doc
theo quy dao ma khoéng can ndi suy doé lgi cta
b6 diéu khién [6].
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Mot bd TLC bao géom hai phan nhu minh hoa &
Hinh 6: gid nghich ddo cua déi tugng dua ra tin
hiéu ngd vao diéu khién dit z (diéu khién vong
h&) dat ngd ra hé théng trong ving lan can cla
ngd ra duoc diéu khién, va mot bd chinh dinh
héi ti€p LTV 6n dinh va tach riéng sai s6 bam
doéng hoc (diéu khién vong kin).

Pseudo-Inverse |
Plant Model

Nonlinear U
Plant Dynamics

= . Stabilizing H H
- Controller

Hinh 6. Cdu triic bé diéu khién TLC

2.4.1. Thiét ké b diéu khién ddng hoc (bd
diéu khién véng ngoai)

T phuong trinh (1) ta c6 van téc robot déi véi
quy dao dat mong muén [x(r) 7(¢) w()] la:

v cosy(t) sing () O]| x(¢)
v, |=|=sing(r) cosw(r) O ¥(0)| (12)
v, 0 0 1| w(@)

Véi [X0) 30 o] va [x0 30 7o)
duoc tinh tir b6 vi phan gid tr tin hiéu diéu
khién [x,, () .. w..©®] . Ham truyén cta
bo vi phan giad bac hai nhu sau:

W°s
G(s) = u
() s*+2fw s+’ B
Sai s6 bam:
e, | [x(0] [%()
e, |=|y@®) |—| y(@®)
e, | wv(®)] v
5] [vo] [vo] M
v, [=| v, @) =] v, ()
5] wol [T o

Tuyén tinh héa (12) doc theo quy dao
dit [ ¥ wo]'va ngd vao dat
(7.0 7,00 ¥,0)] duoc:
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e e

e, |=AM| e, [+BO)| T, | s
éu/ €, ‘7!;/

0 0 —v ()sing(t)—v,(H)cosy(?)

4@ =10 0 v, (H)cosy()-v ()siny(7)
0 0 0
(16)
cosy(t) —siny(t) O
B (t)=|siny(t) cosy(t) O (17)
0 0 1

Luat diéu khién hoi tiép Pl dé 6n dinh sai s6 bam:

- , [e ()t
V| ==K, éy -K, Ie,v (t)dt (18)
F €, [e, at

Dat vector sai s6 bam vong ngoai nhu sau:

N g
7, Je, (t)dt

s |Z| [e, (at

_' e (t)dt |

7/ = =
V4 e, (19)
Vs e,
L 76
€,

Phuong trinh trang thai sai s6 bam vong kin

duoc trinh bay lai:

L e
y=4.7= Y
1 _BIKII Al - Ble (20)

VG&i O,la ma tran zero 3x3, [, 1a ma tran don vi
3x3.

Chon K, va K, dé dat dugc sai s6 bam dong
lwc hoc vong kin mong muén
03 I}

e diag[_alll —apy _am] diag[_anz —aip _al32]

(21)
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Vé6ia,, >0,q,,>0,j=1,2,3 la cic hé¢ s6 cla da
thirc dic trung vong kin mong mudn cta moi
kénh dugc cho béi A +a,,A+4q,,
Tir (20) va (21) tim dugc:

K, :—Bl’la’iag[—a111 —ay,, —am] (22)
K, = Bl'] (Al —a’iag[—a112 —a,y, —am])

T dé c6 duoc van téc diéu khién cho vong

trong:
E, . v,
E,|=(HB)'—~G|v, |-(HB)'—
_ k,n ) N/
3 vy/

Véi [ii() V(o) ?(t)]TdUQC tinh tor

[(c) 7(r) 7(1)] dung bd vi phan gia nhu phan
24.1.

Ddt cdc sai s6 bdm nhw sau:

—_

(25)

= =l .<|
|y 5T

w
w

Tuyén tinh héa (9) doc theo quy dao dat
[v.() ¥, Vw(t)]T va ngd vao diéu khién dit

[E E, EJT duoc sai s6 bam doéng luc hoc

vong trong:

éu eu El

év = Az ®) e |+ Bz (t) Ez (26)

ér er ~3

0,0 v0 ik s
AM=G"=,) 0 —v()|-G'HBB" (“erojnz

0 0 0 R, R

(27)
k.n
B(t)=G 'HB—2
1( ) RR (28)

a
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ucom I/l I/l
Vo =V [+ V
com (23)
v r r

2.4.2.Thiét ké b diéu khién dong luc hoc
(bd diéu khién vong trong)

Tir (9) ta c6 dién ap ngd vao dat diéu khién
dong co [E (1) E() E,(n)] d6ivéivan téc dat

v 7.0 0]
boj

Thiét k€ luat diéu khién hoi ti€p Pl dé 6n dinh
sai s6 bam:

<|
<l
<l

=

<I

R kk
v, |+ BT 2y
LR\ R

O K
<
<

v, | (24)

i 3 j e ()dt
@ ==Ky, |e, |-K,, | [e,()dt | (29)
3 € [e.()at
Dat vector sai s6 bam vong ngoai nhu sau:
] [, (0)at]

n| | [ewar

n= M| _ J' e, (t)dt | (30)
4 e
s eu
L 776 | ev J

Phuong trinh trang thai sai s6 bam vong kin
duoc trinh bay lai:

o I

n=A4,mn= ‘
’ _BZKIZ Az _Bzsz

}7 (31)
V&i O,1a ma tran zero 3x3, 1,1a ma tran don vi
3x3.
Chon K, va K,,dé dat dugc sai s6 bam dong
Iwc hoc vong kin mong muén

0, I

_ 3
¢ {diag[—am —ly _a231] dmg[_am —ly) _azsz]

(32)
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h A 4

yref v

A 4

Samurationl

Wit .
INV DONG HOC INY DONG LUC HOC
S ud
. 4
N Lyl g <
pliii : H
. a o A\
yrof >(]P Intogratort g e X o
. i:
sumey
sume2
peiret >ﬁ y Intagrator? g, f, ‘ "
— - *UM
QUY DAD [ maa
Intogrators | sumar
Integrators
LTV VONG NGOA

e —30 [ e

Saturation2

MH DONG LUG HOC

LTV VONGTRONG

Hinh 7. So d6 m phong bé diéu khién TLC

V6ia,, >0,a,,>0,j=12,3 la cic hé s6 cla da
thirc dic trung vong kin mong muén cda mbi
kénh dugc cho boiA* +a,,,A+a,,

Tir (31) va (32) tim duoc:
Klz = _Bz_ldiag[_azll —ly, _a231]

K, = B;] (Az —diag [_a212 —lyyy Ty ])

(33)
Tir d6 c6 duoc dién ap diéu khién déng co:
El El El
E, |=|E, |+| E, (34)
E, E, E,
3. KET QUAMO PHONG

Phan nay trinh bay két quad mé phong dé danh
gia hiéu qua cltia bd diéu khién TLC da thiét ké.

veo —
0 P ~. P
/ \ = = STFPI
odlet \\— -TLC |
02 / \
n ! |
0
-0.2 \ /
0.4 \, //
0.6 \\\\ /,/
o —"

-0.8

0 02 04 06 08 1
m

Hinh 8a. Quy dao dudng tron cua robot
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So d6 bo TLC dugc thiét ké trén Matlab Simulink
nhu trén Hinh7. Cac théng sé cua robot: m=5 kg;
R=0.102 m; n=20; L=0.38 m;

3.1. Mo phodng véi quy dao duong tron
Phan nay mé phong robot bam theo quy dao 13
mot duong tron cé duong kinh 1.4 m. Vi tri ban
dau cla robot tai gdc toa dd. Robot di chuyén
bam theo dudng tron trong khi van phai duy tri
goc v =0, quy dao dugc cho bdi cac phuong

trinh:
x=0.7-0.7co0s(0.1¢)

vy =0.7sin(0.1¢)
y=0

(35)

Cac Hinh 8a, 9,10 va 11 [an luot trinh bay quy dao
clia robot, dap (rng ngd ra, sai s6 bam x, y, v

clia ba bo diéu khién PI, STFPI, TLC.

m

25
— Ref
P
2 — - STFPI
—=TLC
15
1
I
|
0.5 / ™ }
/ |
0 ...
\ |
SN——"
1 0 1 2 3

m

Hinh 8b. Quy dao ctia robot khi c6 nhiéu
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3
160 6xlO m :
— X

ref e PI
1.4 1 X

x PI
1.2 = x STFPI || 4 =& STRPL
i ‘\ - = TLC — -CXTLC

1

o/ \ )
N\ 4

0
0.2 -6
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t(s) t(s)
-~ - - ~ ~ . ~ - ?
Hinh 9. Dap tng ngo ra va sai s6 bam cua x
m X 10-3 m
0.8 6 ‘
Y et ey PI
0.6 N ypPlL H STFPI
\ — -y STFPI 4r % e
0.4 —=yTLC H -— .ey TLC
/ \ z
0.2 \
0 \ / 0 = . - P
\ ~"ﬁ._,,_,.—"
0.2 \
\ 2
0.4 \ /
. N / -4
0.6 4
0.8 -6
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t(s) t(s)

Hinh 10. Bap (ing ngé ra vd sai s6 bam cta y

-3
. 1.5% 10" rad ' '
1.5X10 rad . . epsi Pl
_ps!ref 1 - epsi STFPI| |
’ psi Pl I - =e TLC
=+ psi STFPI psi
= =psi TLC 05
058t
0
0
-0.5 e {
1 ‘ -1
-1.5 -1.5
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t(s) t(s)

Hinh 11. Dap g ngé ra vd sai s6 bam ctia y
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Cac két qud modé phong cho thdy ngd ra cla
bé diéu khién Pl cé vot 18, sai sé I6n (khoang
0.0056 m), trong khi do6 sai s6 cta bd diéu
khién STFPI thap hon, nhung van khéng duoc
triét tiéu. Day 13 nhugc diém cda hai bd diéu
khién trén, phan &ng khéng tét véi quy dao
ludn thay déi. Bé diéu khién TLC c6 wu diém 13
van triét tiéu dugc sai s6 ngd ra x va . Ngb
ray c6 sai so rat nho (khoang 0.00003 m) va

sau dé hoi tu vé O.

5.0
=Xt

4 X Pl
=« x STFPI
= =xTLC

3

2 i

1 \\

0

t(s)

3.2. M6 phéng véi anh huwéng cia nhiéu

Phan nay md phong tac dong cua nhiéu lén
robot khi bam theo quy dao Ia mét duong
tron v&i cac diéu kién mdé phong nhu muc
3.1, nhiéu tring c6 noise power 0.02,
sample time la 35s tac dong I1én x,y. Céac
Hinh 8b, 12, 13, 14 |an lugt trinh bay quy dao
cua robot, dap rng ngd ra x,y, va sai sO

e,.e,,e, cla ba bo diéu khién PI, STFPI, TLC.

1 m
e PI

X
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Hinh 13. Bap (g ngé ra vd sai s6 bam ctia x
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Hinh 14, Ddp ing ngé ra va sai sé bam cia y
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Hinh 15. Bap (g ngé ra vd sai s6 bam cla w

Két quad moé phong cho thay bd diéu khién Pl
phan tng khong tot khi cé nhiéu (khodng 20%)
tac dong, xay ra sai so rat I&n va khong bam
theo quy dao dugc nira, sai s6 ctia bd diéu khién
STFPI thap hon, van bam theo quy dao nhung
sai s6 con Ién va khong dugc triét tiéu. Bo diéu
khién TLC phan Gng rat t6t khi cé nhiéu tac
dong, robot van bam theo quy dao tét, sai s6
nhanh chéng duorc triét tiéu, ngd ra x,y co sai
s6 it (khodng 0.03m), sai s6 & ngd ra w rat nho
(khodng 0.014 rad).

Bdng 2. Gid trj IAE ctia ba bd diéu khién theo quy dao
dudng tron khi co nhiéu

IAE Pl STFPI TLC
X 15,359 769.7998 0.4059
y 7,663 782.9717 0.4335
/4 493.2881 2.5553 01721
4. KET LUAN

Bai bao nay da trinh bay phuong phap thiét
ké bo diéu khién TLC cho OMR, déi tugng cé
tinh phi tuyén va |a hé MIMO. V&i cau tric don
gian va dé thiét k&, két qua md phong cho thay
hiéu qua cta bd diéu khién TLC so véi hai bd

ISSN: 2615 - 9686

diéu khién Pl va STFPI trong viéc diéu khién
robot bam theo cac quy phurc tap, ké ca khi cac
nhiéu tac ddong van cho chat lugng tét, téc do
dap (rng nhanh. Hiéu qua cta bd diéu khién
phu thudc vao kinh nghiém khi chon cac hé sé
¢ va o khi tinh todn ham truyén cta bé vi
phan gid bac hai & phuong trinh s6 (13). Tuy
nhién, khéng cé phuong phap dic biét nao dé
tim gia tri t6i wu cha ching. Van dé nay cé thé
giadi quyét bang giai thuat di truyén (GA) hoic
str dung Neural Network sé dugc nghién ciru &
cac bai bao sau. Néu co diéu kién sé tién hanh
thuc nghiém trén mé hinh thuc té dé€ danh gia
dugc két qua mo phdéng da thuc hién trong cac

nghién clru ti€p theo.
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TRAJECTORY TRACKING CONTROL FOR THREE-WHEELED
OMNI-DIRECTIONAL MOBILE ROBOT USING TLC

Duong Khanh Son
ABSTRACT

This paper presents a method of tracking control three-wheeled Omni-directional mobile robot
(OMR) using Trajectory Linearization Control based on a nonlinear dynamic robot model (TLC).
TLC combines nonlinear dynamic inversion and linear time-varying feedback stabilization.
Besides, the paper uses some Pl and self-tuning fuzzy Pl (STFPI) controllers to compare the
effectiveness of those methods for robot control. The many advantages of this method include

simplicity to design controllers, high effectiveness for nonlinear MIMO systems. Simulation
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results show that designed controllers are good performance for controlling the robot follow a

command trajectory. It also exhibits the stability to the impact of noise

Keywords: Pl controller, Fuzzy controller, TLC, three-wheeled omni-directional mobile robot,
nonlinear.
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