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Kinematic Control and Modular Design of 4-wheel
Omin-driectional Driving Robot

ZHENG Shengzi
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: A 4-wheel omni-driectional driving robot was designed, and a 4-wheel omni-directional driving kinematic model
was proposed based on AVR microcontroller control. Detailed analysis of the robot model shows that the robot can be con-
trolled and the predesigned trajectory can be obtained through continuously altering the curvature radius. Experimental re-
sults indicate that the kinematic control method is simple and reliable; the accuracy of trajectory satisfies the design require-
ments.
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Fig.1 Physical map of omni-directional 4-wheel-driving
robot
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Fig.2 Schematic diagram of modeling analysis
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Fig.3 Schematic diagram of wheel analysis
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Fig. 4 Schematic diagram of robot motion
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Fig. 5 Computing analysis of motor rotation angle
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Fig. 6 Schematic diagram of curvature analysis

UNSRBEATIXFERIBR, /N4 U — A7 i
ShiaH. BONRREC N ek U N A 8] A5 I Bl
e, RBCA I R BN /N AT ) A7 1R as S 3, XA/
T Rl AR T

(2) fh AR /NG s T2 BN Ly &
P FIRERLAL LR AR, AEHLEL M IF A RERE R B0E
ARG AT BT B

AL fh AR N, S REALE SV Y
KL Sz gy, Wit/ N4, B IEAEPLBLRAE, 52
AERL. BIVNGA —fR R4z, SR Rl
FARRNT R/ AR AR, N R N R AR
iZ3).

Ah A AR R, o 2.3.2 WA
TR BIRERLEL /), 2o, TS il AR
RFH (R, BN LA

3 %X I

MLES AWUAR ] ABS ¥RHEEA:, Hfa /N
2 kg, TWHFEHES R Atmegal28 HAHL, URSHEAHL AN
17 W EH R HLAL, %S HFAULHABER 23421012 CR,
HAE 47 - 1 AT BN R A8, LR Y 2
SolidMotion CDS5401 R fbAeHl. e = NiHH
PLAR AN AE AT RS A1 00 2R 55 T AT b 1T LA 5%
B IS TAE, PIHAR SEI0 B I 2 N — s AN
W) S5k IR E LR, (AT TS HLAR N R 3 2 T
YEIX S, FHS RN SE PRSI b WA 7 FrR.

23 10 LT, BEAE LR AR B A0 4645 «
I RATHEREE 12 em/s; MEHLE RS f 36° 5 ZIIME Ik
A RRMIFE 2 2 em. @RI L, SERRPLE S FIS L

FUHBLEEHB H28% $H5H

AR KR 2502 2 om, HLas N8 AT SO i
[B1/NT0.05 s. I H R il 7 R FH = A ek BRI
Poris i, R LS R G R R s A T
0.1s, T BB I BT BT 2R 22 1Y), A BE 52 B 52 I .

5 H LGP 5 RS HE BT, 7R BT T il 4 )
IBEHERMT , RIS S AR n] ASE LSz
. R, FEBAT EH g S AR S B0 T, R far L B9
18 Bl P RR A T SEINHAS AR PR, k3 T30

EEEETTEE
DE@S b &&N® € 08 0D

i

(b) SEBRPLIE

B 7 SRRELHIE
Fig.7 Spiral trajectory
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