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Abstract Wearing degree and uneven wearing detection algorithm using horizontal edge

information is proposed in this paper. The noise in the input image is removed by bilateral
filter, and then edges are extracted from the filtered image by using the proposed mask. As the
tire is worn, grooves of tire shoulder or sipes are changed more than the vertical grooves.
Therefore the edges from grooves of tire shoulder or sipes have more information about the tire
wearing than the edges from vertical grooves. Proposed mask that is reflected this feature is
used to extract the horizontal edges. After edge extraction, the edge image is represented in
two-level system. The edge pixels of the binarization image are used to decide the wearing
degree and uneven wearing. This proposed method can be used easily without any other
equipments. The proposed method is conducted with a real vehicle, and the experimental results
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show the good performance of the proposed method in detecting wearing degree and uneven

wearing.
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Bilateral Filter
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Fig. 1 Selected ROI.
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Fig. 3 Proposed Mask for Edge Operator.

Fig. 4 Result of Edge Operation on the
Filtered Image.
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Fig. 5 Results of Binarization for the Edge

Image.
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Fig. 6 Results of Binarization for Experimental
Images. (a) 1,000km, (b) 10,000km, (c)
20,000km and (d) 40,000km.
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Table 1 Comparison of number of Pixels for

Experimental Images.

Tire PiXGlS
o Mileage
condition Left | Right | Total
1,000k
New | oM OT T 5007 | 5584 | 11491
less
About
ol 5257 | 4684 | 9941
10,000km
Normal
About o) e | 3919 | 5460
20,000km
40,000km
Worn 1535 | 285 | 1820
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Fig. 8 Binarization Results for Tire Tread
Images. (a) 5,000km (b) 40,000km

Table 2 Comparison of number of Pixels for
Tire Tread Images.

Tire Pixels
. Mileage
condition Left | Right | Total
; New 5,000km 4792 | 5271 | 10063
(b) Worn 40,000km 2397 | 3886 | 5783

Fig. 7 Tire Tread Image Obtained from
Experimental Vehicle. (a) 5,000km (b)
40,000km
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(b)
Fig. 9 Uneven Worn Tire Image. (a) Result of

Bilateral  Filtering (b) Result of

Binarization.
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Table 3 Number of Pixels for Uneven Worn

Tire Image.

Pixels

Tire condition
Left

1242

Right
2131

Worn
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