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Abstract

In this study, among the W-S-R(Wiper-Signal-Rainfall) relationship methods used to produce sensor-based rain information in real
time, we sought to produce actual rainfall information by applying machine learning techniques to account for the effects of wiper
operation. To this end, we used the gradient descent and threshold map methods for pre-processing the cumulative value of the difference
before and after wiper operation by utilizing four sensitive channels for optical sensors which collected rain sensor data produced by five
rain conditions in indoor artificial rainfall experiments. These methods produced rainfall information by calculating the average value of
the threshold according to the rainfall conditions and channels, creating a threshold map corresponding to the 4 (channel) x 5 (considering
rainfall information) grid and applying Optima Rainfall Intensity among the big data processing techniques. To verify these proposed
results, the application was evaluated by comparing rainfall observations.
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Fig. 1. W-S-R Equation development study flow chart.
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Fig. 2. Change of reflected light according to existence of raindrops.

(a) Rainfall experimental unit (Drawing)

(b) Rainfall experimental unit (Image)

Fig. 3. Rainfall Experimental Unit.
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Fig. 7. Rain sensor experiment results.

Table 1. The duration and rainfall intensity of each evnet

Rainfall duration

Event Date Time . Accumulated rainfall(mm)
(min)
El 18.08.06 12:20 ~ 13:50 90 10
E2 07:20 ~ 08:50 90 6
18.10.17
E3 19:40 ~ 20:20 40 8
E4 18.10.18 15:30 ~ 17:50 140 14
E5 18.11.08 12:30 ~ 15:10 160 5
E6 18.12.04 09:50 ~ 10:50 60 2
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(d) Event 4
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(f) Event 6

Fig. 8. Observation radar image.
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Table 2. Verification of rain sensor rainfall data
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Table 3. Verification results for W-S-R(New) and W-S-R(Old)
ORI and OBS W-S-R(New) and OBS
Event
R? Error rate(%) R? Error rate(%)
El 0.97 0.28 0.97 0.12
E2 0.96 0.27 0.99 0.11
E3 0.96 0.01 0.91 0.20
E4 0.97 0.08 0.75 0.09
ES 0.95 0.45 0.86 0.22
E6 0.99 0.09 0.91 0.37
Average 0.97 0.20 0.90 0.18
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