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Abstract

In this paper, we propose a pothole detection method using various features of intensity and motion. Segmentation,

decision steps of pothole detection are processed according to the values which are derived from feature characteristics.
For segmentation using intensity, we use a binarization method using histogram to separate pothole region from
background. For segmentation using motion, we filter using high pass filter and get standard deviation value. This value
is divided by regression value according to camera environment such as photographing angle, height, velocity, etc. We get
binary image by histogram based binarization. For decision, candidate regions are decided whether pothole or not using
comparison of candidate and background’s features. Experimental results show that our proposed pothole detection method

has better results than existing methods and good performance in discrimination between pothole and similar patterns.

Keywords : intensity, motion, feature, pothole, detection.
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Table 1. Pothole detection results. (under 40km/h)

no. of pothol non-poth

image e ole

1~10 1 0

11~20 1 1

21~30 0 4

31~40 3 2

41~50 2 2

51~60 0 5

61~70 0 5

71~80 3 1

81~90 0 2

91~100 1 2

Koch's method [3] Kim’s method [8] proposed method

no. of

image TP| FP | TN| FN| TP | FP | TN| FN| TP | FP | TN| FN

1~10 0 0 0 1 0 0 0 1 1 0 0 0

n-20 | 1] 1] o] o] o] o 1| 1| o] of 1] 1

2130 | o] o] 4] o] o o 4] ol o] o 4] o

31~40 2 0 2 1 2 0 2 1 3 0 2 0

41~50 0 0 2 2 0 1 1 2 2 0 2 0

51~60 o 1| 4] of o] of 5] o] of o] s/ o

61~70 | o] 1] 4] o] o o] 5] ol o 2| 3] o

71~80 0 1 0 2 0 0 1 2 2 0 0 1

81~90 0 1 1 0 0 0 2 0 0 0 2 0

g1-100 | 1] 1| 1] o o] o =2 1| 1| o] z2[ o
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FN(False Negative): Z-x3te] MHE(ELEEZS] A&

o Aoz B

£ 0|8% TEE A dIE 2
¥ 2 EZEE ZAE Z3 (MH 40 km =T
Table 2. Pothole detection results. (above 40km/h)
no. of pothol non-poth
image e ole
1~10 0 2
11~20 0 2
21~30 0 2
3140 0 3
41~50 0 1
51~60 0 3
61~70 0 2
71~80 0 4
81~90 0 1
91~100 1 2
Koch's method [3] Kim's method [8] proposed method
no. of
image TP| FP | TN| FN| TP | FP | TN| FN| TP | FP | TN| FN
1~10 0 2 0 0 0 0 2 0 0 0 2 0
n-20 | o] 1] 1| o] o] o 2] ol o of 2] o
230 | o] 2| o] o] o ol 2] ol o] of 2] o
31~40 ol 2 1] o of of 3] of of of 3] o
41~50 0 0 1 0 0 0 1 0 0 0 1 0
51~60 o 2 1| o o of 3] o] of of 3] o
61~70 | o] o] 2| o] ol ol 2] ol o] of 2] o
71~80 ol 1] 3] o of 1] 3] of o of 4] o
81~90 0 1 0 0 0 0 1 0 0 0 1 0
9-100 | 0] o] 2| 1| o] o 2| 1] 1| o] z2[ o
oS F 38 A% 94 200719 71F ¥9 Koch W
3 . 3 S =
90 Kim e Agksle Wil 1% %S e
L=
o714 accuracys= ((zp+ mv)/(TP+ FP+ T+ FV) S & 1] S}
a1, precisione (zr/(rr+rp)E, recall S (rp/(rrrv)= Y
Ebdith Accuracy® HAH o2 Y EZo|E H|3 o
Jol= Ao TFEEHE AL YERATE Precisions
TEEE AEF 2 FlA A4 TEEFY FEL o)
Sttt Recall> XEE FToA YEZZ AEdH SE8&
UERATE # 304 Kol wle} Zo] 7|E daeHy
Hlustel X EZS AgstA HdEste As &+ A
th 58 ZEZW fA3H F 2Pkt A4Y B
¥ 3 & ZEE ZZ Z3 H2AE A4 2007H)
Table 3. Total pothole detection results. (200 test images)
Koch's Kim's Proposed
method [3] | method [8] method
Total TP 4 2 10
Total FP 17 2 2
Total TN 29 44 43
Total FN 7 9 2
Accuracy 579 % 80.7 % 9R.2 %
Precision 195 % 50.0 % 83.3 %
Recall 364 % 182 % 83.3 %
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