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Abstract

In this paper, we Introduce fuzzy algorithm similar to human’s way of thinking and designed collision
detection system of vehicles. First, before the model vehicles design, we did simulation collision detection using
PID and Fuzzy Controller. As a result, P.O that is Percent Overshoot when make use of PID controller
happened from smallest 32% to 45%. But, In case of using fuzzy controller they produced about 10% in 7%

in case use 25 rule.

We designed model vehicles that introduce Auto Guided Vehicle(AGV) with confirmed result in simulation. We

set Polaroid 6500 sensor on the front of model automobile because distinguish

existence automobile to the

head. And we composed motor drive part to run vehicles and 80C196KC processor for control movement of
vehicles influenced on distance data of the front vehicles that receive from supersonic waves sensor.

In case of using Fuzzy controller, last value percent error happened about maximum 15% in smallest 5%, and
we confirmed that distance with front vehicles kept when state hold time is about maximum 16 seconds in

smallest 10 seconds.
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Table. 1. Detail of Parameters

L | 339 27 A
V i R
Lia | & A9 44 ¢
L. AGVe] Az
Lo | A2e 47 Az
L conet AnEs e

- 705 -



IS AFHE TS 2005 FAFHte A9A A2E

Fig. 1. A Block Diagram of Collision Avoidance

System
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Fig. 2. A Design of Fuzzy Controller
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Table 2. Rule table
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Fig. 4. Output Waveform using Fuzz
25 Rules when distance is 1
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Table 3. A Data of Polaroid 6500 sensor on distance

Distance | Hexa Code | Distance Hexa Code
40 cm - 0C7X 130 cm 25CX~25DX
50 em O0F7X~0F8X | 140 cm 28AX
60 cm 124X ~125X 150 cm 2B6X ~2B7X
70 cm 14FX 160 cm 2E4X ~2E5X
80 cm 17CX 170 cm 310X ~311X
90 cm 1AAX 180 cm 33BX
100 cm 1D5X 190 ¢m 36XX
110 cm 204X 200 cm 39XX
120 cm 231X 210 cm 42xx ~ 44xx
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Fig. 6. A Distance Value on Sensor Value
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Fig. 7. A Schematic of e, ce, u membership functions
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Table 4. A Rule table of Fuzzy controller

e
NB | NS | ZO | PS PB
ce

NB PB PB PB PS Z0
NS PB PS PS ZO | NS
ZO PB PS ZO | NS | NB
pPS PS ZO | NS | NS | NB
PB ZO | NS | NB | NB | NB
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Fig. 8. Output waveform using Fuzzy Controller
when initial distance is 90cm
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Fig. 9. Output waveform using Fuzzy Controller
wﬁen initial distance is 150cm
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Fig. 10. Output waveform using Fuzzy Controller
when initia} distance is 210cm
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Fig. 11. Oug.uut waveform using Fuzzy Controller when
initial distance is 210cm and a front vehicle is
accelerate
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