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Ulirasonic signal pre-processing
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(@) (b)
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(c) Steel
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<E 1> AA W2 Al 2 o)y 74

Sensor Data Size Data Processing
Active Sound 41,859 40,000 Data Frequency Conversion
Vision 150,528 (224 * 224) * RGB 3 Channel
IR Vision 150,528 (224 * 224) * RGB 3 Channel
4. ME ZHzt

< 2>% 7k AA9 dolHE &53 Al RES
o]-g3te] 7} Bl~E dlolg Al gk AWE HolFE
ko vl ghdEkel IR FhdE AAME 47 80.7%,
80.2%2] AFL=E Hol= WhH 33 A dHolEH=E
Stk BEle 97.9%9] FIs WAL

<3 3> 7F AN HelHE Shudh Al REs
o 2 Recall ¥ Precision A|EE o] &3l0] s

=]

vk Aol 53], 5% 23 A2 F3E b
ol = gl Rdlo] vl 7|Hke] AAM R Sl B
dET} Steel 2} Water A2 FEAA €53 =2 A
s WA

<3 2> 7t Ao St AL BE JEE

(a) Vision Truth
(Acc. 80.7%) Acryl PVC Steel Water
Acryl 48 0 0 0
. PVC 0 48 0 0
Predict ™ gicel 0 0 48 37
Water 0 0 0 11
(b) IR Vision Truth
(Acc. 80.2%) Acryl PVC Steel Water
Acryl 48 0 0 0
. PVC 0 47 0 0
Predict el 0 1 23 12
Water 0 0 25 36
(c) Active Sound Truth
(Acc. 97.9%) Acryl PVC Steel Water
Acryl 46 0 0 0
. PVC 1 47 0 0
Predict ™ el 0 0 47 0
Water 1 0 1 48

<¥ 3> AlAo] W& Al =2 Recall, Precision H] il

Recall (%) Precision (%)

Plates = T @ | @ | @ | ® | ©

Acryl 100.0 100.0 95.8 100.0 100.0 100.0

PVC 100.0 97.8 97.9 100.0 100.0 97.9

Steel 100.0 47.9 97.9 56.5 63.9 97.9

Water 29.9 75.0 100.0 100.0 59.0 96.0
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Snow and Ice. Available online:
https://ops.fhwa.dot.gov/weather/weather events/snow
_ice.htm (accessed on 13 June 2022).
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