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Using the Ackerman principle for

kinematic modeling of wheeled mobile robots

REN Xiao-ping, CAI Zi-xing
(School of Information Science & Engineering, Central South University, Changsha 410083, China)

Abstract ; Applying the Ackerman principle to kinematic modeling of wheeled mobile robots is of vital importance

for improving the performance of unmanned autonomous vehicles. The kinematic characteristics of wheeled mobile

robots were analyzed in this paper, and a kinematic model was set up that did not consider sliding or braking. The

Ackerman principle was then introduced to this kinematic model. Mathematical formulas were proposed for turning

angle, steering angle and turning radius. These accurately reflect the movement status of the mobile robot, provi-

ding a theoretical basis for analysis of future intelligent vehicles. The conclusions were validated through a simula-

tion.
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Fig.1 Local and global coordinate system of car-like robot
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Fig.2 Local coordinate system of the robot
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Fig.4 Kinematics modeling of car-like moblie robot based

on Ackerman principle
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