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Fig. 2 Schematic of displacement-type guide system Fig. 4 Fuzzy control by MATLAB and Working Model software
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Fig. 5 Membership functions of a lateral error(above) and a lateral
error rate(below)
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Fig. 6 Membership functions for the output
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Table 1 If-then rules

If (error is no_error ) then (guide_rate is dont_move).

If (error is a_little_negative) and (e_rate is little_decelerated) then (guide_rate is forward).

If (error is a_little_negative) and (e_rate is so_decelerated) then (guide_rate is forward).

If (error is a_little_negative) and (e_rate is no_change) then (guide_rate is forward).

If (error is a_little_negative) and (e_rate is little_accelerated) then (guide_rate is fastly_forward).
If (error is a_little_negative) and (e_rate is so_accelerated) then (guide_rate is fastly_forward).

If (error is so_negative) then (guide_rate is fastly_forward).

If (error is a_little_positive) and (e_rate is so_decelerated) then (guide_rate is backward).

If (error is a_little_positive) and (e_rate is little_decelerated) then (guide_rate is backward).

If (error is a_little_positive) and (e_rate is no_change) then (guide_rate is backward).

If (error is a_little_positive) and (e_rate is little_accelerated) then (guide_rate is fastly_backward).
If (error is a_little_positive) and (e_rate is so_accelerated) then (guide_rate is fastly_backward).
If (error is so_positive) then (guide_rate is fastly_backward).
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Fig. 7 Simulation results for sine(above) and step(below) input
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