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A Study on Rear Lateral Collision Warning System of Vehicle using
Fuzzy Control Algorithms

Byung Ki Kim*, Hwa Cho Yi* and Seung Chul Han**

ABSTRACT

The rear lateral collision warning system using fuzzy control algorithms is discussed in this paper. Common
rear lateral warning system has many problems. For example if target vehicle comes into the warning area, it
must unconditionally warn. Drivers could be interrupted by it. To solve the problem, I divided measuring area
into two sections. One section is blind area of vehicle and the other rear lateral area. For blind area, obtained
data was filtered inefficient warning signal by using relative velocity method. For rear lateral area, a fuzzy logic
algorithm is used to recognition of obstacles. According to our experiment relative velocity method and fuzzy
logic algorithms were very efficient.

Key Words : Fuzzy control(¥ Z] #]©]), Collision warning for vehicle(X}3F %‘5 7 1), Rear lateral(F54),
ASV(Advanced Safety Vehicle : A <A 213
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Fig. 3 The Sensing range of Rear lateral sensor
(1. The Experiment Vehicle, 2. The Target
Vehicles, 3. The Blind Area Sensor, 4. The
Rear lateral Sensor)
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Table 2 The distance measurement experiment
according to the angle of reflection of a
Ultra- sonic sensor

Angle
) 0° 15° 30° 45° 60°
classific.

Experiment

Actual

. Im 1.05m | 1.15m | 1.42m 2m
Distance

Ultrasonic
Sensor 0.94m | 0.986m | 1.22m | 1.44m | 2.48m
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Table 4 The improvement of a Ultrasonic sensor
location setting up (slant line: blind area /

cross stripes : rear lateral area)

improvement type Convention type
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Fig. 4 Example of sensor deployment on the vehicle
for lateral area
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Table 5 Rule base for the fuzzy inference

Distance
etween
cars \g?’ Far - | Near Close glf)rsye
Relative
Velocity
Very Very . .
Very Slow Safe Safe Safe | Medium | Medium
Slow \S,:g Safe Safe | Medium| Danger
Medium Safe Safe |Medium | Danger | Danger
. Very
Fast Safe |Medium| Danger | Danger Danger
Very Fast { Medium [ Medium | Danger Very Very
y 8 Danger | Danger
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Table 6 Classification of the degree of danger

classification
LED color Buzzer
Deg. of Danger
0xsD=2 Green(Safety)
2<D<3 Yellow(Normal)
4<D Red(Danger)
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Fig.12 Position and direction of the sensors
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Fig.14 Signals on a uphill road with street tree
(a) Conventional warning device
© (b) Device with relative velocity filtering
Fig.13 Signals on a downhill road with street tree (¢) The road which is the pedestrian bridge
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©
Fig. 15 Signals on a road with a median strip
(a) Conventional warning device
(b) Device with relative velocity filtering
(c) The road which is a median strip
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Fig.17 Signals by common navigation

(a) Conventional warning device
(b) Device with relative velocity filtering
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