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Intelligent Rain Sensing Algorithm for Vision-based Smart Wiper System

K. C. Lee(Sch. of Mecha. Eng. , PNU), M. H. Kim, H.J.Lim(Dpet. of Int. & Mecha. Eng. , PNU),
S.Lee (Mecha. Eng. , PNU)

ABSTRACT

Abstract: A windshield wiper system plays a key part in assurance of driver’s safety at rainfall. However, because
quantity of rain and snow vary irregularly according to time and velocity of automotive, a driver changes speed and
operation period of a wiper from time to time in order to secure enough visual field in the traditional windshield wiper
system. Because a manual operation of windshield wiper distracts driver's sensitivity and causes inadvertent driving,
this is becoming direct cause of traffic accident. Therefore, this paper presents the basic architecture of vision-based
smart windshield wiper system and the rain sensing algorithm that regulate speed and operation period of windshield
wiper automatically according to quantity of rain or snow. Also, this paper introduces the fuzzy wiper control algorithm
based on human’s expertise, and evaluates performance of suggested algorithm in simulator model. In especial, the
vision sensor can measure wide area relatively than the optical rain sensor, hence, this grasp rainfall state more exactly

in case disturbance occurs.
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Fig. 1. Schematic diagram of vision-based smart wiper
system.
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Fig. 2. Flowchart of rain sensing algorithm
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Table 1. General linguistic rules for controlling a wiper.

lightly

on the wiper.

Antecedent Consequence

IF it is not raining | THEN the wiper should be set to
or drizzling “Off.”

IF it is drizzling | THEN use a long delay interval setting

IF it is drizzling

THEN use a short delay interval

heavily setting on the wiper.
IF it is raining | THEN use the continuous low speed
lightly setting on the wiper.
IF it is raining | THEN use the continuous high speed
heavily setting on the wiper

Table 2. Fuzzy control rules for controlling a wiper.

(a) Speed

Rain .
Distribution Dry Drizzle Wet
Light Zero Low Low
Medium Low Low Low
Heavy Low Low High

(b) Interval

Rain .
Distribution Pry Drizzle Wet
Light Long Lon, Short
Medium Long Short Zero
Heavy Short Zero Zero
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(a) original image

(d) image after dilation
Fig. 4. Result of image processing in case of drizzle
condition in daytime.

(¢) imagc after threshold
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(a) original i

(c) image after t

Fig. 5. Result of image processing in case of wet condition
in daytime.
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