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in Deep Learning Model and Verification by YOLO Model

Han-Jin Lee', Ji-Woong Yang', Ellen J. Hong®"
'Department of Computer & Telecommunications Engineering, Yonsei University
“Division of Software, Yonsei University

8 oF ZEEFY o}2ZE ZALRY F2A 4TS YEie T8 5{ AMAT} FAO e <1 Faje} A4t FEiE ol
o} gebA A3 TEE BXe B2 FAHY fARF oA Fad HAolth. TEE BXE 98 g2 vl 710l
=952 Jon gy mdo a84E& Eolr] 3 delg ?dﬂﬂl 7} asith B =RoAe LEE dolHAldA Fa%
A7 FelE AZsheE AAE PHES Atk Atd A WS Intensity transformations AHE3] =2e] EFad @
A5 Zol1 XEZY A7t FEYE 243t} =3 Superpixel, Sobel edge detectiong A ELEZ-S EAS AE3Ich Ag
H AAz] P 71Ey AAE WY AT vlag T LEE PEA AL HAY el 71E wrd o a9l
Wolgte e RoEtt

o ZHO| : ZEE EX

MA{2|, YOLO, Superpixel, Sobel Edge detection, Intensity transformation

Abstract Potholes are an important clue to the structural defects of asphalt pavement and cause many casualties and property
damage. Therefore, accurate pothole detection is an important task in road surface maintenance. Many machine learning technologies are
being introduced for pothole detection, and data preprocessing is required to increase the efficiency of deep learning models. In this
paper, we propose a preprocessing method that emphasizes important textures and shapes in pothole datasets. The proposed
preprocessing method uses intensity transformation to reduce unnecessary elements of the road and emphasize the texture and shape of
the pothole. In addition, the feature of the porthole is detected using Superpixel and Sobel edge detection. Through performance
comparison between the proposed preprocessing method and the existing preprocessing method, it is shown that the proposed
preprocessing method is a more effective method than the existing method in detecting potholes.
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2.1 Intensity transformation
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2.2 Superpixel
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Table 1. YOLOvS Hyper parameters

Name Value Name Value
epochs 300 Ir0 0.01

Irf 0.01 momentum 0.937
weight_decay 0.0005| warmup_epochs 3.0
warmup_momentum | 0.8 warmup_bias_Ir 0.1
box 0.05 cls 0.5
cls_pw 1.0 obj 1.0
obj_pw 1.0 jou_t 0.2
anchor_t 4.0 fl_gamma 0.0
hsv_h 0.015 hsv_s 0.7
hsv_v 0.4 degrees 0.0
translate 0.1 scale 0.5
shear 0.0 perspective 0.0
flipud 0.0 fliplr 0.5
mosaic 1.0 mixup 0.0

copy_paste 0.0
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Table 2. Evaluation matrics by Preprocessing methods
PreProcessing Method Best Epoch Precision Recall mAP_0.5 mAP_0.5:0.95
Original 273 0.8266 0.6633 0.7382 0.4288
Intensity transformation 293 0.7916 0.6762 0.7147 0.4232
Sobel edge detection 285 0.6229 0.4757 0.4909 0.2457
Superpixel 275 0.7340 0.5728 0.6286 0.3155
Proposed method 270 0.7541 0.6958 0.7469 0.4366
Precision® recall& 2] @9} #Zo] Ueghd 4 9o T2]3 Sobel edge detection =42 450l BoiFe
o precisione HAE A3 F 2nEA AES HE, £ 4 ok Superpixel®} Sobel edge detectiono] -
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Over Union)7} <AAZE It FHNA9
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Ag Askstd APE 78 4 Utk mAP 05+ A%
< 05, mAP_0.5:0.95% ¢AFE 05 ~ 0952 & F
0.057et 7Hex1E & Wgolth
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