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7 Q. Zhang

8 Sensor-in-the Loop

9 Roll Angle

10 pitch Angle
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1. If (Roll__angle is N) and (Roll__rate is NL) then (Force is PL)
2. If (Roll__angle is N) and (Roll__rate is NM) then (Force is PL)
3. If (Roll__angle is N) and (Roll__rate is NS) then (Force is PL)
4. If (Roll__angle is N) and (Roll__rate is ZE) then (Force is PL)
5. If (Roll__angle is N) and (Roll__rate is PS) then (Force is PS)
6. If (Roll__angle is N) and (Roll__rate is PM) then (Force is ZE)
7. If (Roll__angle is N) and (Roll__rate is PL) then (Force is NS)

8. If (Roll__angle is ZE) and (Roll__rate is NL) then (Force is PL)

(=]

. If (Roll__angle is ZE) and (Roll__rate is NM) then (Force is PM)
10. If (Roll__angle is ZE) and (Roll__rate is NS) then (Force is PS)
11. If (Roll__angle is ZE) and (Roll__rate is ZE) then (Force is ZE)
12. If (Roll__angle is ZE) and (Roll__rate is PS) then (Force is NS)
13. If (Roll__angle is ZE) and (Roll__rate is PM) then (Force is NM)
14. If (Roll__angle is ZE) and (Roll__rate is PL) then (Force is NL)

15. If (Roll__angle is P) and (Roll__rate is NL) then (Force is PS)
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16. If (Roll__angle is P) and (Roll__rate is NM) then (Force is ZE)

17. If (Roll__angle is P) and (Roll__rate is NS) then (Force is NS)
18. If (Roll__angle is P) and (Roll__rate is ZE) then (Force is NL)

19. If (Roll__angle is P) and (Roll__rate is PS) then (Force is NL)

20. If (Roll__angle is P) and (Roll__rate is PM) then (Force is NL)

21. If (Roll__angle is P) and (Roll__rate is PL) then (Force is NL)

22. If (Roll__angle is P) and (Roll__rate is PL) then (Force is NL)
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4 Membership Function Editor: controler
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output varable *Force*
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Display Range [-5e+04 Se+04] | Help I |
Ready
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12 proportional, integral and derivative (PID)

PID 5" 1
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Design of a fuzzy and PID controller to determine the force required for
tractor stability in side slopes
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Abstract

The movement of the tractor on side or lateral slopes causes overturning and damage to it and in
most cases causes the death of the driver. In this paper, two controllers are designed, the first
controller is a fuzzy controller and the second controller is a Proportional integral derivative controller
(PID). By these two controllers, the necessary force for the stability and balance of the tractor in side
slopes has been determined and in Simulink MATLAB environment, the performance of these two
controllers has been investigated. The combination of these two controllers was able to maintain the
balance of the tractor in moving on the side slope and prevent it from overturning. The information
obtained from these controllers, which is in the form of determining the force required for the stability
of the tractor, is given to an operating system to apply this force to the tractor body during overturning
conditions on side slopes.

Key words: Lateral overturning, fuzzy controller, side slope
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