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Computer Vision—-based Rain—sensing Windshield Wiper System
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Abstract

Rain-sensing windshield wipers, which can automatically activate automotive wipers in case of rain, operate based
on an optical sensor. In line with the recent advancement of autonomous driving, the development of vision-based
rain sensors has also been actively performed due to their increasing demand. This paper presents a computer
vision-based real-time rain-sensing wiper system. A software algorithm to compute the presence and intensity of
rainwater was developed, and a hardware prototype was constructed. It was confirmed that the area covered with
rainwater on the windshield could be quantified in real-time, and the wipers could be automatically operated when
the area exceeds a preset critical value.
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Fig. 2. Prototype car for windshield wiper demonstration
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Table 1. Prototype car specifications

Property Value

Overall dimensions | 710(W) x 560(H) x 740(L) mm

Single board computer NVIDIA Jetson Nano BO1

Camera 720p @30fps
80-degree wipe angle, 11" wiper
blade10"-13" adjustable arm

Wiper module

Portable power supply 5-24V | Max 80W
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Table 2. Key functions and parameters in code

Process OpenCV function Parameter
Averaging Custom function Total frames=20
Gaussian filter GaussianBlur ksize=(3,3)
Sobel filter Sobel kemnel=3, scale=0.3
Binarization threshold thresh = 127
Dilation dilate Mask size=(1,1)
Labeling and | connectedCopone Allowable pixel
filtering—out ntsWithStats size = 10x10

a9 38 AEA 2 A B Baus g
ol el 17 19 ANG Lz He} v

A AeE g5 9AE 23 ojnA

[e]

(@) #= ofolx| (b) 2 F M

(@) Original image (b) ROI selection

(c) Bl = Hegth

(c) Grayscale image

(d) Hosh2/3x)
(d) Averaging(2/3sec)

(f) Sobel ZE{
(f) Sobel filtering

(e) Gaussian ZE{Z
(e) Gaussian filtering

(g) ololx| o|xla}
() Image binarization
a2l 3 8™ 7|gt gl x| chyed Ao

Fig. 3. Step-by-step results of vision-based rain sensing
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