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Barrier function based sliding mode trajectory

tracking control of wheeled robots
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Abstract The paper presents a trajectory tracking control strategy for wheeled robots subject to unknown
disturbances. A learning observer is designed to estimate the position and orientation angle of the wheeled
robots while reconstructing the unknown disturbances. Based on the estimated values of the learning ob-
server, a sliding mode controller combined with the barrier function is designed to effectively control the
estimated errors of the position and orientation angle in trajectory tracking. A rigorous Lyapunov stability
analysis is given to prove the stability of the closed-loop system under the proposed control strategy. Sim-
ulation results validate the effectiveness and robustness of the proposed approach.
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Fig. 1 The estimation error of the disturbance /| () by the traditional learning observer and

the learning observer used in this paper

4 o
2 00; = ==:TLO
0 - : 1 [——10
2k 2 W _o_og_j-—-’""'::—‘
05 30 305 31 02f ~ .. o
< SO e

0 10 20 30 40 50 60 70 80 90 100

2 fEEHE IV (TLO) FIARS BT E AR SIS (LO) XL 3h /. (¢) MfEitiRE
Fig.2 The estimation error of the disturbance /', (z) by the traditional learning observer and

the learning observer used in this paper
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