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Development Methodology of Rainfall Information Using Optical Sensors
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Abstract

Due to climate change and various environmental factors, localized torrential rains and weather-related
road accidents have been increasing around the world. The estimated precipitation of torrential rains is
subtantially inaccurate in areas where the rainfall data are not directly observed but estimated based on
neighboring observations. Much attention is focused on rainfall observation technologies such as radar and
AWS, but these facilities are too expensive to install and therefore lack the spatial resolution. We developed
a technology to produce rain information using sensor signal features generated from rain sensors for vehicles.
The W-S-R relationship formula, which was developed to utilize rain sensor signals to obtain rain information,
was applied to the average signal values for five minutes, but found inaccurate due to insufficient consideration

of the wiper effects. To solve this problem, the rain information was generated by the method of using
the difference between the values before and after wipers were operated on the rain sensor signal, and

evaluated by comparing the ground rainfall with that from W-S-R method.
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Th(Korea Meteorological Administration, 2013).
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Experiment
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\lf\ Repetitmnsr . (Unit : mm/hr)

Sensor Signal Collection by 1
Rainfall Condition L 20, 40, 60, 70, 90

v

Pre—Treatment Considering < Wiper Operating
Wiper Operation Impact Impact L

| Extract Values Before and I
1 After Wiper Operation

linear regression analysis
Cumulative Calculation |
\l’ 1 Within Observation 1

W—S—R Relational Expression

v

Outdoor Rainfall Observation

v

Reliability Verification With
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Figure 1. Flow chart of W-S-R equation expression
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Figure 2. Car rain sensor
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Figure 3. Change of reflected light according to existence of
raindrops
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Figure 4. Rainfall experimental laboratory
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Table 1. The duration and rainfall intensity of each event

Event Date Time Rainfall Accumulated
Duration(min) | Rainfall(mm)
El 18.08.28 | 16:35 ~ 17:35 60 29
E2 | 18.09.19 | 20:40 ~ 22:00 80 6
E3 20:50 ~ 22:10 80 5
18.10.16
E4 22:35 ~ 24:15 110 9
ES 18.10.17 | 07:25 ~ 08:55 90 6
E6 | 18.10.18 | 15:45 ~ 18:05 140 14

(d) Event 4 (e) Event 5

(f) Event 6

Figure 7. Observation radar image

NA

HAMAE o] &3 A9 ¢ B35 F Ay
Z9} v7IA 2 237 o) A A A G gho]H 2}
S 183 AAYES &L AF W-S-R BA A (New
W-S-R)ell A-g3t ARz Sbsignt. Eg
Kim(2017)0] AAS 585 A1de] HFS A
3 71& W-SR #A4(0ld W-S-R)= &85l 735
HE2 shabsbqint. Z7e] At W-SR A4 (New
W-S-R)& w7HA - 7]& W-S-R A4 (0ld W-S-R)—S—

g A= 22O F <Taple 250014 -

Nl

>
of o
D)

offt
ogk

%

o2l



110 Crisisonomy Vol.16 No.11

Table 2. Verification results for new W-S-R and old W-S-R
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E6 0.96 0.07 091 0.76
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Figure 8. Verification of rain sensor rainfall data
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