Fuel Injection Control of Vehicles Using Fuzzy Control Technique
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ABSTRACT

In general, there are many sensors for fuel injection control such as an air flow sensor, an air intake temperature sensor, a cooling water
temperature sensor, a throttle position sensor, and a motor position sensot. In this paper, we proposed a method for controlling the amount of
fuel consumption in cars using fuzzy control technique by temperature change of an air intake temperature sensor and air-fuel ratio, the ratio of
air and fuel mixture. In the proposed method, the amount of fuel injection is controtled by fuzzy membership functions and fuzzy inference
rules established for air-fuel ratio, air intake temperature, and final fuel compensation, after computing air-fuel values using each amount of air
intake and each amount of fuel injection. We verified that the proposed method is more efficient than conventional methods in fuel injection
control from the results of the simulation program.
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Fig. 1. The basic structure of fuel injection control
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Fig. 2. Fuel increase ratio by temperature
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Fig. 3. A fuzzy control system
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Fig. 4. Fuel injection control of vehicles using a fuzzy
control system
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IF(X <= 0) Then yu (X) = 1
Else IF(X > 20) Then u(X ) =0

Efse p(X) =

20 0 (X-20)
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IF(X <= 0) or (x >= 40) Then u(X) =0

Else IF(X < 20) Then pu(X) = 20 0 (X-0)
Else IF(X>=20)Then 4 (X) = 40 20 (X—40)
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IF(X <=20) Then p(X) =0
Else IF(X >= 40) Then yu(X) = 1

e p(X) = g5gg (X—20)
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Fig. 5. Membership functions on temperature
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Fig. 6. Membership functions on air-fuel ratio
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Fig. 7. Membership functions on fuel compensation
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Fig. 8. Interface of a vehicle simulation program
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Table 1. The consumption of fuel on temperature

intervals by a conventional control method and the

proposed fuzzy control method
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4 0.0631 0.0699

7 0.0630 0.0681

8 0.0610 0.0675

15 0.0571 0.0671

16 0.0566 0.0566

17 0.0561 0.0561

24 0.0540 0.0540

29 0.0534 0.0534

38 0.0525 0.0450

41 0.0522 0.0444

42 0.0522 0.0444

45 0.0522 0.0444

47 : 0.0522 0.0444

i1 0.0522 0.0444
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Table 2. Total consumption of fuel
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