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Research on the Algorithm of Rain Sensors Based on Vehicle-Mounted Cameras

ZHANG Yu, LONG Yonghong
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Based on general imaging conditions, the designed visual vehicle rain sensor can share the on-board
camera with other visual vehicle advanced driver assistance system (ADAS) to improve its convenience and economy.
In view of the such flaws as false detection, poor detection performance and slow operation speed exhibited by currently
used vehicle rain sensors, which are designed for the general imaging conditions, under complicated circumstances,
a study has been carried out under general imaging conditions on a visual vehicle rain sensor algorithm for detecting
raindrops under blurred background and bright dark partition based on the gradient operator. A comparison has been
made between the detection algorithm and other algorithms given in other relative references and research and the
results show that, compared with the traditional method, this method effectively reduces the raindrop detection and false
detection rate and false negative rate, and effectively improve the speed of image processing.

Keywords: raindrop; rain sensor; on-board camera; blurry background
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Fig. 1 A schematic diagram of infrared rain sensors
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Fig. 2 General model of visual rain sensors
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Fig. 3 Image renderings of three common visual rain sensors

TEARKRWITE R, BUGEIF 1) R BB Z PR
FAR . BPXHZ A, 1. Park %5 P i Soble M EH F
SR B P AT, FERCRIPREE T 6 R S
Ji g o B DX TR o 3 i vk B IR AR A P
R, Hi T HAL R ADAS R AR A TEIZRR
FAFTUAE, il TR E SR, ST,
S. Gormer 4§ 'V EF XX — B, XL IRAR LT T
R, IR AL RAE T HINB I, A2
FREENS SR ADAS B FSE AR AL, HAH
XML, AN XN T, HURTAESP A

EIXT R ZF2), AL Cord 55 P TR A28 0575,
Xof S UG HEA TS I DX I 1, 2l i T s A K
ORI o3 S R BRI RS , I F XX PR 5 ik 7
TR . TSRS R KL, KR SE IS
THEAFRIRCR, (EZSELEAL P e rp i 2 TR
AR TR A TP 1, B A

A. Cord % " XSFE USSR 3) T RIS I R
YRR SR T TARSE, i 2%
et SR AL, FHEIBR S T B Sy



5 6 10

i E, % TSR AR AN 39

VR R R . (R AE 4B A R HL RO B AR
THOUT, WP EmNTe ST, 1A,
L T — NG HE IS B, S0 T AR
ST

VFZIERY ADAS #RRITERUS AT 3) Fiafk,
DRHAS BIF S8R B X X — AR A PF T R I
MM AL R e A s T ADAS JEHI SR AL,
AR HAE RPN T . SO G R e R
S NI R IR B G ELAR P R 8 2 ik
F ASCUIBBRESE T ey, BRI 585 ik
REAEAT R AR NI A IR SR, I HL SR A B )
R HSL AR oy T AR A Js ) S o

2 WEeNEEI&ET

PLEAMA S s 5o, PRI b 0w A i
5, ARSCH RN IE PG YL R BN E, MG
S5t FI T SR RE S 4 R T b e R B k. B TAT A
TCSRANSE A E T ADAS B FACR A X — % 25 1
D] I BB 1 W A% s S S hiy FH AL ARG, $20
ARG AT

TR R T ARG R T A A SRR ML AR 2%
RO, TG ERZ UGS PRI ) R
Pt o
2.1 FEFHES T

AL AR SCHR, 6T LTSI T S AR R
B AR WX A2, AT LA BRI 7E X A 4
TFHEEAFIAERE, B

1) R G 4T S ol A5 L7 PG rh e i 13
Gy BRI R — /N B K, AR5 (3 40 )
T BRI — /NI (14 DX 55

2) WilAHERLLBB ISR, S @7
SN, MTESNRI AL ZREE, k2 2
AL 4 S 5

3) W 2 R A b S B R
BEREREAE, JEHEA W ks

4) TERERIRTE N, R ZE R X B b AR REA
XF ik o

ORI R, N SEREN T, B
B BRI RO LU AR G B0 R, FETS SEAN
AR ECATEW R OL T, AR AR SO Ak IR O]
PO RS ) BB BEARRAE , IR fifT R B ATt e A At
Ay E MR R BTN o eah, T RRI AR e S R
FEAEXTHE L, 2L S R R A 2
Xof P45 H (1 T 3 = 2 B S S

22 EBEARIEIT
ARG EEARBETT 7 S WA 4 B .

BN |  EREHIT

I X iR 41

W B

B4 BEEETHFR
Fig.4 Overall design scheme
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Fig. 5 The original image and the average image obtained by
6 consecutive frames
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Fig. 6 The output image after background blurring process
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Fig. 7 Enhancement effect of the rain in bright areas
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Fig. 8 Dark area threshold image and bright area
threshold image
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Fig. 9 Synthetic threshold image and its mark effect
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