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A Study on Idle Speed Control Using Fuzzy Logic

ABSTRACT

The design procedure for fuzzy logic controller depends on the expert's knowledge or trial and error.

Moreover, it is very difficult to guarantee the stability and robustness of the system due to the linguistic
expression of fuzzy control. However, fuzzy logic control has succeeded in many control problems that
the conventional control theory has difficulties to deal with. As a result, this control theory is applied

to the engine control system which a mathematical model is difficult. In this study, the fuzzy logic is
applied to obtain the gain of PI control at idle speed control system, and a simple engine model is developed
m order to perform simulation. Experimental results show that the response to reach the target engine
speed at 1dle speed control system is improved by adopting the gain obtained with fuzzy logic.

T 7E80] Fuzzy Logic(3# A =21), Fuzzy Set(H & ), Idle Speed(F3 A), Membership Function
(224 &4~), Target Engine Speed(EF A3 3 @4)
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Table 1 Control rules

[ nput [RPM_ERROR [NB[NM|NS|ZE |PS|PM |PB

1

Output|  GAIN  |PB|PM[PS|ZE|NS|NM

&

Table 2 Quantization levels and fuzzy set

“ITNB Inm | Ns | zE [ ps [ pM | PB

(a) P—gain
RPM error Level
range number
| —140<Re<—120 B —7
—120< Re«— 100 — 6
—100< Re<— &0 —5
— 80< Re<— 60 —4
— 60< Re<— 40 —3
— 40< Re— 20 —2
— 20€< Re<— O —1
Re=0 0
0< Ree 20 1
20€< Rec 40 2
A0< Re« 60 3
60<Re< 80 4
80< Re<« 100 5
100< Re< 120 6
B 120< Re< 140 7
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(b) I—gain
RPM error Level NB | NM | NS | ZE PS | PM | PB
range number | | - -
—70< Re< — 60 —7 10 | 10 | 00 | 00 | 00 | 00 | 00 |
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Fig.4 The control response after cranking Fig.b The control response to electric load
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(b) Fuzzy gain

Fig.6 The control response after the sudden
deceleration
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Fig.7 Schematic diagram of vehicle test

FIg.8 The Control response at vehicle test
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