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Fuzzy Rule Based Trajectory Control of Mobile Robot
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Abstract: This paper deals with trajectory control of computer simulated mobile robot via
fuzzy control. Mobile robot is controlled by Mamdani type fuzzy controller. Inputs of the
fuzzy controller are angle between mobil robot and target, changed angle and output is
the steering angle, which is control input. Fuzzy rules have seven rules and are
selected by human experiential knowledge. Also we propose a scaling factors tuning
scheme which is the another focus in designing fuzzy controller. In this paper, we adapt
the RCGA which is well known in parameter optimization to adjust scaling factors. The
simulation results show that the fuzzy control effectively realize trajectory stabilization
of the mobile robot along a given reference target from various initial steering angles.
Key words: Mobile robot, Fuzzy control, Membership function, Scaling factor,
Trajectory stabilization, RCGA
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X (k+1) =x,(k) +v-h -cos [x, (k)]
x, (k+1) =x, (k) +v-h -sin[x, (k)]
x,(k+1) =x,(k) +v-h/L-tan[u (k)]
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Figure 1: Mobile robot and its coordinate system
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Figure 2: Fuzzy logic control system architecture
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Figure 4: Membership functions of output

298 (k9 p(k)E ol uk)E st
WA A|AELS Mamdani 8¢ HAFHROE 7%
90 A¥H AL wez AAE T4 HXA
FA L e P
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Figure 6: Mobile robot control system
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Figure 7: Optimal adjustment of scaling factors
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Figure 9: Initial value x2(0)= 90°
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