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NGHIEN CU'U THIET KE BO DIEU KHIEN TRUGT DAP UNG
THO1 GIAN HU'U HAN UNG DUNG CHO ROBOT DI DONG
BON BANH MECANUM
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TOM TAT

Robot di dong st dung banh Mecanum c6 kha néng di chuyén theo moi huéng ma khéng can thay déi hudng quay cla than xe. Tuy nhién, do tinh chat phi
tuyén va c6 do trut, viéc diéu khién robot Mecanum doi héi cac phuong phap diéu khién tién tién. Diéu khién trust (Sliding Mode Control - SMC) 1a mét phuong
phap diéu khién phi tuyén manh mé, thutng dugc st dung cho robot di dong da hudng st dung banh Mecanum. SMC gitip dam bao kha nang bdm quy dao chinh
xac, on dinh trong méi trudng cd nhiéu va bat dinh, dong thai khdc phuc nhiéu han ché cta cac phuong phap diéu khién khéc. Trong bai bao nay, nhém tac gia
dé xudt bo diéu khién trugt dap ting thoi gian hitu han (Terminal Sliding Mode Control - TSMC) la mét cai tién ctia diéu khién trugt truyén thdng (Sliding Mode
Control - SMC) dé diéu khién bam quj dao cho hé robot di dong banh mecanum. Mac dit SMC c6 kha nang chdng nhiéu va bat dinh tot, nhung nd hoi tu tiém cén
va 6 thé géy chattering. TSMC khdc phuc duoc nhiing han ché nay béng céch dam béao hoi tu trong thai gian hitu han va gidm chattering, gidp hé théng diéu
khién mugt ma hon va chinh xéc hon.

Tir khéa: Diéu khién SMC, TSMC, robot di @éng, bdnh xe mecanum.

ABSTRACT

Mecanum-wheeled mobile robots can move in any direction without changing the orientation of their chassis. However, due to their nonlinear dynamics
and slip effects, controlling Mecanum-wheeled robots requires advanced control methods. Sliding Mode Control (SMC) is a powerful nonlinear control technique
commonly used for omnidirectional mobile robots with Mecanum wheels. SMC ensures accurate trajectory tracking and stability in environments with
disturbances and uncertainties while overcoming many limitations of other control methods. In this paper, the authors propose a Finite-Time Terminal Sliding
Mode Controller (TSMC) as an improvement over traditional Sliding Mode Control (SMC) for trajectory tracking of Mecanum-wheeled mobile robots. Although
SMC provides good robustness against disturbances and uncertainties, it only ensures asymptotic convergence and may induce chattering. TSMCaddresses these
limitations by guaranteeing finite-time convergence and reducing chattering, making the control system smoother and more precise.

Keywords: Sliding Mode Control, Terminal Sliding Mode Control, a self-propelled robot, mecanum wheel.
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1. GIGI THIEU

Xe tu hanh da huéng (Omnidirectional Autonomous
Vehicles - OAVs) la moét linh vuc nghién cdu quan trong
trong diéu khién robot va phuang tién tu hanh. Kha nang
di chuyén theo nhiéu huéng ma khéng can quay than xe
giup céc loai xe nay dugc ung dung réng rai trong cong
nghiép, van tai, y té va quan su. Linh vuc cong nghiép va
logistics nghién ctu diéu khién PID cho AGV banh
Mecanum trong nha kho théng minh [1]. Nghién ciu [2]
ap dung MPC cho xe AGV trong cac trung tam kho van.
Linh vucy té & ho trg ngudi khuyét tat sirdung diéu khién
truot dé cai thién kha nang theo déi quy dao cla xe lan
dién banh Mecanum [3]. Linh vuc quan su va an ninh phat
trién robot tuan tra da hudng cho méi trudng phuc tap
[4]. Nghién ctu [5] ing dung Al trong diéu hudng déng
thoi tranh va cham cho cac robot trinh sat quan su. Cac
nghién ciru vé moé hinh dong hoc, déng luc hoc, thuat
toan diéu khién, cdm bién dinh vi va iing dung thuc té da
tao nén tdng cho su phat trién clia cac hé théng xe tu
hanh hién dai. Mot loai robot di ddng dac biét la robot da
huéng (omnidirectional robot). Co s& cho loai robot nay
da dugc dat ra tu nam 1919 [6], khi J. Grabowiecki nép
don xin cap bang sang ché& cho mot phat minh lién quan
dén ca ché truyén déng va diéu hudng cla phuong tién.
Thiét ké ctia banh xe da huéng, nhu dugc minh hoa trong
hinh 1.

Trong nhiing thap ky ti€p theo, mét luogng I6n nghién
clu da dugc thuc hién trong linh vuc chuyén dong da
hudng. Nghién clu vé céac loai banh xe phu hgp cho
chuyén dong da hudng bao gém banh Omni (hinh 1),
banh Mecanum (hinh 2a), banh cau (spherical wheels) va
banh caster. Hién nay, banh Mecanum la loai banh dugc
st dung nhiéu nhat trong cong nghiép. Loai banh nay
dugc Bengt llon phat trién va cdp bang sang ché vao nam
1975 [7]. Banh xe do llon phat trién bao gém: Mét khung
€0 s& hinh try, véi bé mat gan két & gitia chiéu dai clia tru.
Cac con lan dugc gan trén bé mat hinh tru 6 goc 45° so
vGi mat phang quay clia banh xe (hinh 2b). Khi banh xe
quay, luc tadc dong ti banh xe sé bi phan tan mot phan
qua cac con lan. Luc con lai khéng nam trén mat phang
quay, cho phép chuyén déng da huéng khi két hop véi ba
banh xe khac.

Banh xe Mecanum dugc st dung rong rai trong céng
nghiép nha vao nhiing tinh ndng vugt trdi cia né. Chidng
mang lai kha nang diéu hudng linh hoat trong cac khu
vuc c6 khéng gian han ché, chdng han nhu kho hang. Lai
ich ctia banh xe Mecanum gilp téi uu héa khéng gian,
gidm thdi gian di chuyén [8]. D3i véi van chuyén téc dé
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cao va quang dudng dai, hiéu suat va dé bén ctia banh xe
la yéu t6 quan trong [9]. Banh xe Mecanum c6 cau tric
phic tap hon, dan dén nhiéu diém c6 thé héng hoc hon
so V@i banh xe truyén thong. D6 bén clia banh Mecanum
G téc do cao kém hon so véi banh xe théng thudng. Luc
kéo khi di chuyén thang (theo huéng trudc/sau) thap hon
so vGi banh xe tiéu chuan, anh huéng dén hiéu suat trén
dia hinh phuc tap hoac khi can luc kéo 16n.

J. GRABOWIECK],
VEHICLE WHEEL,
APPLICATION FILED WAY 11,1818, BENEWED APE. 2, 1919,
Patented June 3, 1919,
2 SHEETS~SHEET 1.

1,306,585.

Hinh 2. M hinh bénh xe Mecanum

Cac robot di ddng banh xe va so sanh dong hoc gilra
ba chién lugc di chuyén da hudng da dugc nghién cuu
trong [10]. Cac cong trinh [11-14] tap trung vao viéc phat
trién mot mé hinh déng luc hoc cho robot di dong da
hudng, bao gom ca hién tugng trugct gitta banh xe va bé
mat di chuyén, d6 léch khéi lugng va ma sat bat dinh. Co
rat nhiéu phuong phap diéu khién da dugc nghién ctru va
ap dung cho xe c6 banh dang Mecanum. Cac phuong
phap diéu khién kinh dién nhu diéu khién PID [1], diéu
khién PID m& [15], diéu khién phan héi trang thai [16].

Phuong phap diéu khién phi tuyén: diéu khién dua
trén bo quan sat trang thai mé rong [14], phuong phap
diéu khién cudi chiéu [18], diéu khién phi tuyén [22], diéu
khién thich nghi [17], diéu khién truct [18], diéu khién
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trugt bac hai [19], diéu khién trugt bén viing [3], diéu
khién trugt thich nghi [20, 21], diéu khién trugt thich nghi
dua trén mang nao-ron [22], diéu khién truct két hop véi
bd quan sat trang thai ma rong [23], diéu khién truct vai
thai gian hoi tu vé géc hiu han [24], diéu khién trugt
khéng suy bién [25], diéu khién trugt hitu han két hgp véi
thich nghi ma [4].

Phuong phap diéu khién thich nghi: thich nghi bén
viing [15, 16], trugt bac hai thich nghi bén ving [17],
diéu khién thich nghi bén viing dua trén mang no-ron
[26], diéu khién thich nghi m& két hgp bé quan sat trang
thai [27], phuong phap diéu khién thich nghi m& loai 2
vGi thai gian hitu han [28], diéu khién khang nhiéu chu
dong [29].

Diéu khién théng minh: Q-learning dugc st dung dé
diéu hudng cho xe [30], diéu khién dua trén hé suy luan
ma [31].

Diéu khién t6i uu: diéu khién du bao [2, 9, 32-34], diéu
khién du bao phi tuyén [35], diéu khién du bao két hgp
b quan sat trugt [36].

Mac du da cé nhiéu nghién ctru vé diéu khién cho xe
tu hanh da hudng, tir diéu khién kinh dién PID, diéu khién
phan hoi trang thai, diéu khién phi tuyén, diéu khién thich
nghi va diéu khién thong minh. Cac bé diéu khién nay
dam bao xe bam theo quy dao trong diéu kién c6 nhiéu
va trugt banh xe. Tuy nhién, cac két qua ch yéu mai diing
lai & két qua mo phoéng véi cac bo diéu khién nang cao,
do khéi lugng tinh toan phuc tap hodc c6 hién tuong
rung chattering anh hudng téi tudi tho clia co cau chap
hanh. Cho nén can phai nghién ctru cac bo diéu khién co
khoi lugng tinh toan don gian hon, dé cai dat cho phan
cung va tranh dugc hién tugng chattering. Trong bai bao
nay da dé xuat bo diéu khién trugt TSMC (Terminal Sliding
Mode Control) I1a mét bién thé nang cao cta diéu khién
trugt thong thuong (SMC - Sliding Mode Control). TSMC
giup hé théng dat dén diém can bang trong mét khoang
thai gian htu han thay vi tiém can dan nhu SMC truyén
thong. Biéu nay dac biét hitu ich trong cac hé théng yéu
cau dap ung nhanh, nhu robot di déng hodc hé théng co
dién tu.

2. MO HINH TOAN CHO HE ROBOT DI DPONG sU DUNG
BANH MECANUM

Robot di déng si dung banh xe Mecanum cé kha
nang di chuyén theo moi huéng ma khéng can quay than
xe. Diéu nay lam cho viéc mé hinh héa déng hoc va déng
luc hoc clia robot phtic tap hon so véi cac robot di dong
thong thudng. Dugi day la phan tich chi tiét vé mé hinh
toan hoc cua loai robot nay.
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2.1. M6 hinh dong hoc hé robot di dong sit dung banh
xe Mecanum

a) Mé hinh déng hoc banh xe mecanum

Banh xe Mecanum bao gém: Mét dia banh chinh quay
quanh truc chinh. Cac con lan nho gan trén chu vi cla
banh xe, dugc dat nghiéng 45° so véi truc quay chinh. Khi
banh xe quay, con lan tao ra hai thanh phan luc:

- Thanh phan doc truc banh xe (huéng chuyén déng
chinh).

- Thanh phan vuéng géc vaéi truc banh xe (tao ra
chuyén dong ngang).

p.Bsin(4)

Hinh 3. Mo hinh dong hoc banh xe

1 1 ).(ci
W, :{— —tan(;é)}{ } M
ai ai YCi

Trong d6, B, la van toc géc clia con lan thu dong, pila
ban kinh cta con lan thu d6ng, wila van téc géc ctia banh
mecanum, a; la ban kinh cdia banh mecanum.

M6 hinh dong hoc clla mot banh xe trong hé toa dé
gan vGi trong tam clia robot xgBys.

Y 4
rd.\‘i r
Y. Xei 0
>
rd,, C i
.
Y d,\’i
\ ¢
B
X
d,

Hinh 4. Mo hinh dong hoc banh xe trong hé toa d6 xBys
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).(B
Ys | (2)

1 1
w ={— —tan(
4 a

b) Mé hinh déng hoc hé robot bén bdanh mecanum

) cos(;) sin(6) |1 0 —d,
# —sin(B;) cos(B;)] 0 1 d,

M6 hinh Robot s&t dung 4 banh xe Mecanum dugc dan
dong doéc lap béi 4 déng co riéng biét. Cac banh dugc bo
tri c6 huéng clia con lan thu déng nhu trén hinh 3.

X Xg cos@ —sing O | xg
y |=Rot(z,@)| yg |=| sing@ cose O] yg
[0) [0) 0 0 1 ¢

Phuong trinh dong hoc cho hé robot bén banh
mecanum:

W, 1T -1 —(+d)]-.
Xp
w, _1 1 1 (|+d) .
ws | |1 =1 (I+d) y,B
w, | |11 0t t? "
1 -1 —(+d)]|- ) .
cos® sing O x
nro1 (+d sing cosp Oy
=- —si
ri1 =1 (I+d) ¢ ¢ y
0 0 1@
T 1 —(+d)]"

2.2. Xay dung moé hinh déng luc hoc hé robot di dong

Hinh 5. M6 hinh ddng luc hoc r6 bot di dong

Xét mé hinh mé hinh dong luc hoc r6 bét di dong gan
V@i cac hé truc toa &6 nhu nhu hinh 5.

Trong do6:

xsBys, xly: Hé toa dé gan vaéi trong tdm clia robot va hé
toa dé gan vai diém c6 dinh.
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@: G6c hudng robot.

wj, r: Van toc gdc clia cac banh xe va ban kinh banh xe
(m).

I, I: M6 men quan tinh banh xe va mé men quan tinh
cUa robot.

I, d: la khodng céach tur truc Bys va truc Bxs dén banh xe.

i, Ni: Hé s6 ma séat va phan luc ciia mat dudng tac dong
[én banh xe thui.

m: Khéi lugng tai trong tam robot

T: M men diéu khién dat 1én bén banh xe cta robot.

Toéng ddng nang quay va dong nang tinh tién ctia hé
la:

E = mOig +9)+16 + b (wl +0d el +wd) (@

Hé di chuyén trén mat dat nén thé nang trong trudng
Clahé(T=0):L=E+T=E

L—l(mﬁ+l r 1) (W? + w2 + w2 +w?)
28 16(+d) ° 2B
r2 2

+mM——l—) (W5 + W,Ww 5

( 8 16(I+d))( 103+ 0,0) ©)
r2

_Im(w1w2 —WW, —W,yW3 + W3W,)

: d oL, oL

Ap dung Lagrange: —(—)—-———=M,, i=1,..,4.

p dung Lagrang dt(aei) 28, i

Trong d6: 6, = w;; M; [a md men tac dong lén banh xe
thai: M; =1, —ruN;.sgn(w;)

Phuong trinh déng luc hoc clia robot ¢6 dang:

Mg +C(q,q)+B{=Bt (6)
Trong dé:
m+% 0 0
r
M= 0 m+% 0 ;
r
2
0 0 I+ 4'b(|:d)
L r i

C(q,q)=| ~(m+—>)xs¢

Tap 61- S0 5A (5/2025)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

sin(@+1/4) cos(p+m/4)  sin(p+m/4)  cos(p+1/4)
B:—2 —cos(p+1/4) sin(p+1/4) —cos(gp+11/4) sin(p+11/4)
(+d) (+d) (+d) (+d)
J2 2 J2 V2
T, ruN,.sgn(w;,)
o T, ruN,.sgn(w,)
T3 ruN;.sgn(ws)
T, ruN,.sgn(w,)

3. THIET KE BO PIEU KHIEN TRUGT THICH NGHI V&I
THOI1 GIAN HOI TU HU'U HAN CHO HE ROBOT DI DONG
BON BANH MECANUM

3.1. Phuong trinh dong hoc va dong luc hoc mo ta hé
robot khi tinh dén thanh phan bat dinh ham dau vao
va nhiéu mé hinh

Mq +C(a,q) + G(q) =B(t+d(t)) @)

Trong d6: G(q)=B.C ;

d(t): Nhiéu dau vao robot. Gia thiét nhiéu nay bi chan
|d(®)] <dy, di>0

Khi tinh dén sai s6 mé hinh cac tham sé va tai khéng
xac dinh. Gia str m6 hinh déng luc hoc clia robot cé chira
thanh phan bat dinh AM, AC, AG va My, Co, Go la nhiing
thanh phan da biét tr mé hinh. p(t) 1a thanh phan nhiéu
téng bao gém bat dinh mé hinh va nhiéu ngoai tac déng
lén déi tugng.

M=M; +AM;

Cq,9)=C4(q,9)+AC(q,q); G(a) =G, (q)+AG(q)

Khi d6 (7) dugc viét lai thanh:

Mod+Co(a,9)+Gy(q) =B.T+p(t) (8)
Trong d6: p(t) = —~AM.g - AC(q,q) — AG(q) + B.d(t)

Gia thiét: Thanh phan bat dinh va nhiéu ngoai tac
dong lén robot la bi chan.

[M] <@
||C(QIQ) + G(Q)" <Bo +B; ||q|| +B, ||q||2
lptt)] <bo +by ] +b, el

Véi a,,B4.B81.8,,by,b;,b, déu xac dinh duong
3.2. Thiét ké bé diéu khién trugt véi thoi gian hoi tu
hitu han

Diéu khién bam quy dao cuia robot c6 thé dugc mo ta

nhu sau: Goi g4 €R*'1a quy dao mong muén, kha vi hai
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lan, va dinh ngha sai s6 bam quy dao la e; =q—qy4. Muc
tiéu la tim mot luat diéu khién phan héi u sao cho daura
cla robot q bam theo quy dao mong muén qd va sai s6
bam quy dao hoi tu vé khéng trong mét khoang thai gian
h{tu han.

Dé dat dugc muc tiéu nay, ta chon mat trugt cé thai
gian héi tu hitu han [18]. Thiét ké bé diéu khién trugt thich
nghi véi thai gian hoéi tu hiru han.

E
S=e, +CeP 9)
Trong dé: e, =q—0qq; €, =q—qy;
C=diagf{c,, --,c,};
a, b la cacsé nguyén léthbamanO<a<b
Két hgp (8), ta co:
e =e,
&, ==ty —My () (Co(a, ) + Gy (a)
+My () 'B.T+My(q) " p(t)

Bo diéu khién nay thuc hién hai giai doan: giai doan
dau 1a kéo sai léch diéu khién vé mat trugt s = 0 va giai
doan cudi la kéo sai léch diéu khién vé géc khong. Nhu
vay mat trugt phai dugc chon sao cho khi s = 0 thi sai léch
diéu khién ciing phai tién vé khéng. Sau khi chon bé mat
truat, tiép theo ta xac dinh luat diéu khién thda man diéu
kién truot.

STS<0 (10)

Khi diéu kién ban dau cta hé thong khong nam trén
mat truot, diéu khién sé 1a téng clia mot diéu khién tuang
duong Ueq va mot diéu khién chuyén mach Au. Diéu khién
tuong duong dugc st dung dé duy tri chuyén déng clia
hé théng trén mat trugt, trong khi diéu khién chuyén
mach Au la diéu khién giup dua quy dao hé théng hoi tu
vé mat truct.

Trong diéu kién khong cé nhiéu va bat dinh, diéu
khién tuong duong c6 thé dugc xac dinh khi cho $=0.
Ta dugc thanh phan diéu khién ueq:

2
Ueg = Mo (0)(éig —%C.diag{e? D+Co(q,G)+Go(q) (11)

Thanh phan diéu khién chuyén mach Au:

S"Mo(@) ™)' - :
Au :—%[HSH“MO(Q) 1“(bo +byd|+b, |l (12)

[

Tuy nhién, diéu khién chuyén mach Au c6 thé gay ra
hién tuong chattering, dé khic phuc anh huéng khéng
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mong mudn nay, Au cé thé dugc thay thé bang biéu thic
sau [18]:

S N[)(G)

Jswa 59yt -+ +uf: [SM |2
(STM)(G) MHMJ q)—1 M.‘)(G)_1H<6
o> O (13)

Khi d6 luat diéu khién truot véi thai gian héi tu hiru

han c6 dang:
U=Ugq + AU, (14)

Diéu khién truot vai thai gian héi tu hiru han lién tuc

20 0 0 50 0 0
A=| 0 20 0 [k=[0 50 0
0 0 20 0 0 50

B diéu khién TSMC: Cac tham s6 clia b6 diéu khién

100 O 0

C=| 0 100 O |;a=5;b=7;6=0,0005;
0 0 100

bo = 300; by = 400; b, = 200;

Két qua dap Uing theo thoi gian qua trinh bam vi tri ctia
robot di dong banh mecanum.

Truéng hop quy dao c6 dang dudng cong s6 tam:

da giam bat hién tugng chattering nhung phai danh doi 22 ‘ xd"[m]
tl\nh ben vfmg.ABen,canh do,‘t?o di\euhlfhie‘zn na)‘/ﬂphu‘thuof 2 /\\ “‘:fg"ﬁg&] /
vao gidi han trén cla cac nhieu va bat dinh, diéu nay kho 15 - - /
6 thé xac dinh chinh xac. D& danh gia chat lugng bo diéu / \ = <= /
khién ta thuc hién mé phdng va phan tich két qua gitia ! / \ /
b6 diéu khién truot thong thudng (SMC) va bé diéu khién = 05| L " \
trugt dap tng thaoi gian hiu han da thiét ké (TSMQ). <, \ - \ /
4. MO PHONG VA DANH GIA KET QUA BO PIEU KHIEN “ \ /
05—
Cac tham sé ctia mo hinh robot di déng dugc cho nhu :
sau: m = 20kg; g = 9,81 m/s% 1 =5; 1, =0,1; | = 0,4 (m); B
d =0,3(m); r=0,075 (m); u=0,01. ) I
Bo diéu khién trugt (SMC): , | N/ \/
- Chon luat diéu khién: oo By T
—-B"(BBT)" [M (Né —X,q +k,s5gn(S))-C— BC] Hinh 7. Chuyén dong theo phuong x
[ I
xy-ref,[m]
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---------- xy-TSMC,[m]
35
3 ~ /
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— \
E 2
0o Iy =
:‘:Z [+ xy-TSMCm] 15 \
e 1 1 S
§056 \* \
e 05
o - = T — /'/ |1
0.48 \ O
-2.005 -2 -1.995 -199 -1.985 -1.98 -1.975 -1.97 -1.965 -05
) 2 15 - 0.5 0 0.5 1 1.5 2
x,[m]

Hinh 6. Qu§ dao cia robo
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\ Lo Hinh 11. Tin hiéu diéu khién SMC
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ts] Hinh 12. Tin hiéu diéu khién TSMC

Hinh 9. Sai léch vi tri theo phuong x clia robot giia hai phueng phép diéu

khién 0
0.3
dy-SMC, [m] -10

o25—m (| | | | == dy-TSMC,[m]

0.2 T 20

0.15 777777 = -30

| -0.005
£ : R e e -40
T 005 ! .
5 ! -50
o 0 3 = T ——r— —

] -60

-0.05

- -70 :

o 102 10™" 10° 10" 102

-0.15 Thoi gian (Giay)

0.2 Hinh 13. Tin hiéu diéu khién khi ldy log theo thgi gian

0 10 20 30 40 50 60 70 i e e .
t[s] TU hinh 6, 7, 8 ta thay, b6 diéu khién TSMC cho chat

Hinh 10. Sai l&ch vi tri theo phuong y ca robot giita hai phuong phap diéu  IUgng diéu khién bam quy dao hinh s6 tdm t6t hon so véi

khién b6 diéu khién SMC. Tai cac doan di chuyén theo cung tron
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b6 diéu khién TSMC cho thay robot bam sat quy dao hon
b6 diéu khién SMC. T hinh 7, 8 cho thdy, sau khoan thai
gian 1,3 gidy bo diéu khién TSMC da bam gia tri dat nhanh
hon bé SMC nhu vay ta thdy dap Ung cla robot khi sur
dung bo TSMC cho chat lugng t6t hon.

Hinh 9, 10 cho thay sai léch vi tri theo phuong x va 'y
clia bé diéu khién SMC vao khoang 0,013(m), I6n hon
nhiéu so vai bd diéu khién TSMC khoang 0,002(m). Ta
cling nhan thdy vai bo diéu khién TSMC da bu dugc nhiéu
md hinh va nhiéu tin hiéu diéu khién cliing nhu da giam
hién tugng chattering diéu nay thé hién qua d6 nhap nho
cla sai léch, vai bd TSMC dé nhap nhé sai lénh nhé hon
nhiéu so véi SMC.

Tu hinh 12, 13, cho thay tin hiéu diéu khién cta bd
TSMC dap tng nhanh hon so véi bd diéu khién SMC
truyén théng. Ban dau khi quan tinh I6n tin hiéu diéu
khién diéu khién chuyén mach Au phai l6n dé gitp dua
quy dao hé théng hoi tu nhanh vé mat truot. Sau do
thanh phan diéu khién tuang duong ueq sé kéo robot vé
diém can bang hay bam chit theo quy dao dat clia robot.
5. KET LUAN

B6 diéu khién trugt dap ung thdi gian hiu han
(Terminal Sliding Mode Control - TSMC) la mét cai tién clia
diéu khién truot truyén théng (Sliding Mode Control -
SMQ) trong viéc diéu khién robot di dong da hudng sur
dung banh mecanum. Mac du SMC c6 kha nang chéng
nhiéu va bat dinh t6t, nhung nd hoi tu tiém can va c6 thé
gay chattering. TSMC khac phuc dugc nhiing han ché nay
bang cach dam bao hdi tu trong thai gian hitu han va
gidm chattering, giup hé théng diéu khién mugt ma hon
va chinh xac hon.
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