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Abstract

This paper introduces control methods of 3-wheel
Omni-directional mobile robot using Iterative
Learnig Control (ILC). Two types of ILC methods
and kinematics of 3-wheel Omni-directional mobile
robot (3-wheel Omni Robot) are introduced in
section II. These methods are applied to 3-wheel
Omni Robot and the results are obtained through
MATLAB simulations.
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2.1 ILC Update Law
Al Discrete Time H| A8 AlxE2 oS3} 7o),
z,(k+1)= f(z,(k),k)+ B(z,(k) k)u, (k) +w,(k), (1)
y; (k)= Ck)x,(k)+v; (k). (2)
o] AolA i WEFHE= 29l iteration GOl k
= discrete time indexeo]t}. [1], [2]elA] A ™ &= ILC
update lawe Z+7 o253k o
(1] ¢ wy (k) =w,(k)+ L, (k)e;(k+1), 3)
(2] @ w; oy (B) =, (k)+ L (ke (k+ 1)+ Ly(ke, (k). (4)
Theorem. ILC update law (3), (HE 71 Al=d
(1), 7} 11, 2114 2] assumptionE& "HE38la o}
9] inequality (5)& TE3FH, iteration®] ZF 71l
wel (i—c0), disturbance w,;(k), measurement noise

v (k)7 04 A% w(k), z,(k), y(k)7F wy(k), z,(k),

y (k) 2 33t} disturbance®} measurement noise”}
AT Afele Jub) =) |, (k)= (k) |,
| y,(k)—v;(k) | 7} £33 bound®] ultimately bound
=N

| I— L,(k) Ok +1) B(z.k) || < p<1. (5)
Proof. See [1] and [2].
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2.2 3-wheel Omni Robot®] Kinematics

1

<718 1> 3-wheel Omni Robot®] T%.

3-wheel Omni Robot& <Z2®1>3 2o FxZ &

1 9t} o] Fd ug3} 2L dynamic equations
2& %+ 9lrH3]
2(k+1) x(k) cos (0(k)) —sin(0(k)) 0] [V«
y(k+1)|=|y(k) |+ |sin(0(k)) cos(8(k)) 0] |v,|. (6)
0(k+1) 0(k) 0 0 1] v,
where
-1 0 -—-L]!
Ux l _ 3 _L 1)1
v, | = 2 2 Uyl
Vg l 3 _ Vg
2 2 L
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6)& olga MATLABS & (3)3 (4)¢] update law
S A8AA desire pathol sl Al&deld s
<adg 2>9F T (49 update law7l ©f WEA +9
st As F9 & 4 vk <ad > F W ¢
Fxol yFxel RMSE @< vl Aoty dAl (4)
o] update law7} 8 £EE w21 o o 2

A% #a & 5 otk

V. 28 % % AT+ F

T 7R HF2Ao] ILC update lawS 3-wheel Omni
Robotel] 283} t}. Omni-directional @]
T UEE AR AZWEIE & desire pathol| Hlsl
AlE#H ol S A3} oA iteration®] predict termTF
< o]&% (3)xt} &A iteration?
current terms F7t=Z o] &3 update law (47} ©
& jteration$ol desire patholl FHEaE AL & F
grl, doZ= A4 3-wheel Omni Robotoll update
laws #-&3to] desire pathE v 71=% AP =&

Aoltt,

= [e]
E4& A4

update law
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<9 2> (a) update law (3)S o] &3k AlEdoolA. (b)

update law (4)& ©o]&3 AlEdolA.
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<% 3> (a) iterationo] W& zFFE e RMSE. (b)
iteration®] W& y= %] RMSE.
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