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Simulation Analysis of Mobile Platform of Grinding Robot Based
on Mcnamu Wheel
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(School of Mechatronics and Vehicle Engineering, East China Jiaotong University, Nanchang, 330013, China)

Abstract ; Traditional grinding robots are fixed on the base or installed on the guide rail, which has low mobility
and limited working area. Aiming at the high mobility of indoor wall grinding robot, a four—wheel grinding robot
mobile platform based on Mcnamu wheel is proposed. Firstly, the structure of a single Mcnamu wheel is analyzed
to understand its motion mode. Then, the forward and inverse kinematics of the Mcnamu four—wheel mobile plat-
form is analyzed, and the inverse kinematics formula of the four—wheel mobile platform is obtained. In addition,
the inverse kinematics model is established in Simulink. Finally, the forward kinematics is verified in Vrep. The
results show that the analysis of the Mcnamu wheel mobile platform is correct, and the Mcnamu wheel mobile
platform can fully improve the mobility of the grinding robot and lay a good foundation for the automatic grinding
of the robot.
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(a) Stress analysis diagram (b) Velocity analysis diagram
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Fig.2 Kinematic analysis of type B Mcnamu wheel

(a) Speed analysis diagram of type A Mcnamu wheel when
rotating clockwise and counterclockwise

(b) Speed analysis diagram of type B Mcnamu wheel when
rotating clockwise and counterclockwise
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Fig.3 Speed analysis of Mcnamu wheel A and Mcnamu
wheel B
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(¢) Coordinate analysis of mobile platform
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Fig.4 Motion analysis of mobile platform
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(b) Control interface of
inverse kinematics of mobile
platform

(a) Control interface of
forward kinematics of mobile
platform
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Fig.5 GUI control interface of Mcnamu wheel forward
and inverse kinematics
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Tab.1 Wheel angular velocity obtained by solving inverse kinematics

Mcenamu wheel platform speed

Angular velocity of each Mcnamu wheel

Motion state of Mcnamu wheel o, /(rad/s)
platform

vy /(m/s) v, /(mls)  w,/(rad/s) w, w,, w,, w,,
+X 1 0 0 2.5 -2.5 2.5 -2.5

-X -1 0 0 -2.5 2.5 -2.5 2.5

+Y 0 1 0 2.5 2.5 2.5 2.5
-Y 0 -1 0 =25 -2.5 -2.5 -2.5

45° 1 1 0 5 0 5 0

-45° 1 -1 0 0 -5 0 -5

135 -1 1 0 0 5 0 5

-135° -1 -1 0 -5 0 -5 0
Counterclockwise in place rotation 0 0 1 -3.5 =35 3.5 3.5
Clockwise in place rotation 0 0 -1 35 3.5 =35 -3.5
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Fig.6 Simulation verification results
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