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Abstract: The phase plane has already been an important method to design the fuzzy control system and analyze its stabili-
ty. The concepts of the responding trajectory real-time characteristic vectors and the angles between the real-time characteristic
vectors on the phase plane were put forward by analyzing the responding trajectory performance on the phase plane of the fuzzy
control system. The method of rule self-tuning fuzzy control based on the responding trajectory performance on the phase plane
was presented and the characteristics of the angles between the real-time characteristic vectors were discussed. The simulation re-
sults show that the method is capable of increasing the ability to identify and describe the controlled system in small error, reduc-
ing the overshoot, rising time greatly and improving the convergence speed of the fuzzy control system, possessed of a simply
arithmetic and does not require much storage space and calculating time, and easy to perform.
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B 4 4iE (5] M ( Responding trajectory perfor-
mance on phase plane and real-time character-
istic vectors of fuzzy control system)
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Fig. 1 Fuzzy control system model
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Table 1 Fuzzy control rules
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NB NM NS ZE PS PM PB
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Fig. 3 Responding trajectory on the phase plane
of some fuzzy control system
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#T ( Characteristic analysis of angles between
real-time characteristic vectors of fuzzy con-
trol system)
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Fig. 4 Responding trajectory performance vectors on
the phase plane of the fuzzy control system
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Table 2 The angles between the real-time characteristic
vectors and their changes

k Aa; Alg; RERE
1 o o BA

2 0 o BA

3 o o B

4 31.2° 121.22 EEBARS
5 -40.3° -71.5 MEiEHEA
6 -14.4 258 HEHEA
7 12.4° 26.9° mEHERA
8 32.1° 19.77 EEHESA
9 B -3.3° EEHRA
100 34.1° 5.3 mEHEERA
11 3477 0.6° EHEHEHES
12 30.8° -3.9 EEHERA
13 20.8° -9. mEHIES
14 -4.9 -25.77 BEEHESA
15 -20.1° -24.2° #GEHREXA
16 -47.77 -18.6° MALHEA

4 HWE B A JS 4 B 68 IE 77 Kk (Fuzzy
method to modify the consequence of the
fuzzy control rules)
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Fig. 5 Membership function of Aa; and A2q;
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variable for the consequence
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Table 3 Adjusting table of the modified variable e
of the initial rule consequence
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Z# 75 7% (Method of rule self-tuning fuzzy
control based on trajectory performance on
phase plane)
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Fig. 7 Rule self-tuning fuzzy controller
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Fig. 8 Results of the fuzzy control in simulation
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6 45 (Conclusions)
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