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Preprocessing Technique for Lane Detection Using
Image Clustering and HSV Color Model

Na-Rae Choi', Sang-Il Choi'"

ABSTRACT

Among the technologies for implementing autonomous vehicles, advanced driver assistance system
is a key technology to support driver’s safe driving. In the technology using the vision sensor having
a high utility, various preprocessing methods are used prior to feature extraction for lane detection.
However, in the existing methods, the unnecessary lane candidates such as cars, lawns, and road separator
in the road area are false positive. In addition, there are cases where the lane candidate itself can not
be extracted in the area under the overpass, the lane within the dark shadow, the center lane of yellow,
and weak lane. In this paper, we propose an efficient preprocessing method using k-means clustering
for image division and the HSV color model. When the proposed preprocessing method is applied, the
true positive region is maximally maintained during the lane detection and many false positive regions

are removed.
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()
Input Image IPM Image Preprocessing Result

Fig. 1. Weak cases for edge detector, (a) yellow lane, (b) brake lamp,

\ |

Input Image IPM Image Preprocessing Result

Fig. 2. Weak case for adaptive histogram,
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Table 1, H,S,V threshold values to remove FP regions,

H S \%
min max min max min max
0 0.09 0 0.9 0.05 1
red

0.6 0.999 0.1 0.71 0.2 0.97

green 0.194 0.39 0.15 1 0.05 0.785
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Table 2, Performance index of each preprocessing me—
thod, (a) Set 1, (b) Set 2, (c) Set 3, and (d) Set 4

Set 1 CDR(%) FPR(%)
Sobel Edge Detector 94.12 0.36
Adaptive Histogram 94.63 1.14
Proposed Method 95.55 0.46
(a)
Set 2 CDR(%) FPR(%)
Sobel Edge Detector 79.56 0.63
Adaptive Histogram 89.76 2.25
Proposed Method 93.01 1.91
(b)
Set 3 CDR(%) FPR(%)
Sobel Edge Detector 84.91 0.49
Adaptive Histogram 81.87 2.26
Proposed Method 90.58 2.09
(c)
Set 4 CDR(%) FPR(%)
Sobel Edge Detector 88.68 2.75
Adaptive Histogram 93.09 1.17
Proposed Method 93.83 0.53
(d)
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Table 3. Computing speed

Average Computing

Preprocessing Method Speed (sec)

Sobel Edge Detector 0.01
Adaptive Histogram 0.01
Proposed Method 0.05
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IPM Image Final Lane Detection Results
Sobel Edge Detector Adaptive Histogram Proposed Method

Input Image

IPM Image Final Lane Detection Results
Sobel Edge Detector Adaptive Histogram Proposed Method

Input Image Preprocessing Results

- -

IPM Image Final Lane Detection Results
Sobel Edge Detector Adaptive Histogram Proposed Method

I -V V.

Preprocessing Results

|

IPM Image Final Lane Detection Results
Sobel Edge Detector @ Adaptive Histogram Proposed Method
d

Fig. 4. Lane detection experimental results, (a) Set 1, (b) Set 2, (c) Set 3, and (d) Set 4,
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