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Skid correction of Omnidirectional Mobile Robot by Disturbance Observer and Slip Control

EEEAE GREXR)

Koji NISHIDA, Tokyo Denki University, Adachi-ku, Tokyo
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Recently, the robots which work in a hospital and factory have developed. The robot is expected to omni-
directional motion to move in limited space. For Mecanum wheels to be used in the wheels of the omni-
directional mobile robot has a complex structure. It's depends on the situation of the road surface. Also, the
motion control on the assumption of slip control becomes to be difficult with slippery road surface. In this
study, the development of the omni-directional mobile robot equipped with Mecanum wheels. And in order
to improve the motion of the efficiency, it performs a slip correction and disturbance observer are proposed.
Finally the running performance in the actual road surface is verifined.
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Table 1 Specifications of Robot

| PARTS [ RATING |
DC motor 12V gear rate 21:1
motordriver Titech motor driver JW-143-2

motorpower supply NiH2 battery12V2200mAh
controllerpower supply| Li-ion battery 5V 2000mAh
Mecanumwheel frame:ABSBarrel:gum

)

TR IR

‘},(//’15_? \/\I\» ’/‘
| b % 1
%

NEn S N

Fig.2 Mecanum wheels
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Fig. 3 Disposition of mecanum wheels and frames
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Table 2 Results of system identification

mass cofficient | viscisity codficient
front right 0.000394 0.00955
front left 0.0000341 0.0101
rear right 0.0000378 0.0104
rear left 0.0000393 0.00549
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Fig. 4 Block diagrams of Disturbance Observer
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Fig. 5 Block diagrams of Slip control
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Fig. 6 Mean Square of the mobile robot acceleration
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Fig. 7 Mean Square of the mobile robot acceleration
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V™M = _0.8coswt (5)
Vy M = 0.8sinwt (6)
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Fig. 9 Slip speed of Longitudinal direction in indoor
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Fig. 10 Slip speed of Lateral direction in indoor
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Fig. 11 Slip speed of Longitudinal direction in outdoor
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Fig. 12 Slip speed of Lateral direction in outdoor

4. BhYIc

AR TIIBEOT VIS U2 me Ry ho
B E4To7. F0 LA 7 — e T D Hl#EI
LRBENMEEZITV, EEOKIE COMIEEITo72. FHal

EBROFERE L TRWN L BN OLHT T X fill 5 1712 5l
SETEDOLE XD Y WML %70 L7z, %

DOFER, BBEZH WA O Y fho S & 5 0%
ﬁﬂﬁwéhyTN@ﬁm@ﬁ%@ﬁﬁﬁéﬂt.i
RN TSOFICEB &L &0 X #hirm, Y i
FHZENENOT R HEIZOWTRMEITo72. &
DOFEFR, EEEZRHWIZGE O X 7w, Y 5 m o
TRYFEEOR BB LI Z EDNMERIN, T
1ﬂ]@ﬁ)dj ﬁiﬁ’mu@%i’bf_.

SO E LT O K CIREEDRIEEZTWVE
MO S 6RO E BIET.

X

Q) MABERE, “A AT LAHRA—NVERWIZE2FABHED
L {E”, Research report of Yamagata College of Industry Tech-
nology No. 11, pp. 81-84, 2005

(2) Kk H5E, ﬂ:lﬁlij )\Bﬁﬁx U TorRy MIEHRE
WRETH 2 )", F ek A, 2013,

(3) MG AT, BEH K, FE R, AR —, P BP o Bl 0 AT
BT’*”%??WF%@JE!T/ I\ODE“;%%UHJ&I] , AR Ry hF
%5 Vol 19, No. 5, pp. 638-645, 2001.

(4) Sang Won Yoon, Seong-Bae Park, and Jong Shik Kim,“Kalman
Filter Sensor Fusion for Mecanum Wheeled Automated Guided
Vehicle Localization"Hindawi Publishing Corporation Journal
of Sensors  Volume 2015, Atrticle ID 347379, 7 pages, 2015.

(5) Viboonchaicheep, Pakpoom, Akira Shimada, and Yuhki
Kosaka, “Position rectication control for mecanum wheeled
omni-directional vehicles” , Industrial Electronics Society,
IECON’'03, The 29th Annual Confer-ence of the IEEE , Vol.
1, pp. 854-859, 2003.

(6) RWAF BT RNV A eFT—varary bo—Jb
SEA T =Nk b2 N ET—T gy Oy fa—

N, BAR B Ry 4% Vol 11, No. 4, pp. 486-493, 1993,



