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Decision of Road Direction by Polygoanal Approximation.

Young~Cheol Lim, Jong-Gun Park, Eul~Sun Kim, Jin-Su Park, Chang-Seok Park
Department of Electrical Engineering, Chonnam National University

ABSTRACT : In this paper, a method of the decision
of the road direction for ALV(Autonomous Land
Vehicle) road following by region-based segmentation
is presented. The decision of the road direction requires
extracting road regions from images in real-time to
guide the navigation of ALV on the roadway. Two
thresholds to discriminate between road and non-road
region in the image are easily decided, using
knowledge of problem region and polygonal
approximation that searches multiple peaks and valleys
in histogram of a road image. The most likely road
region of the binary image is selected from original
image by these steps. The location of a vanishing point
to indicate the direction of the road can be obtained
applying it to X-Y profile of the binary road region
again. It can successfully “steer a ALV along a road
reliably, even in the presence of fluctuation of
illumination condition, bad road surface condition such
as hidden boundaries, shadows, road patches, dirt and
water stains, and unusua! road condition. Pyramid
structure also saves time in processing road images and
a real-time image processing for achieving navigation of
ALV is implemented. The efficacy of this approach is
demonstrated using several real-world road images.

Keywords: Polygonal-Approximation, Vanishing Point,
Region-Based Method.
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Fig. 1. Splitting method for polygonal
approximation,
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Fig. 2. Pyramid data structure,
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Fig. 5. Decision of the road direction.
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Histogram analysls

Vanishing point tracking
Fig. 3. Overall architeture of the decision of the
- road direction by region-based segment.
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PC 873 : DOS
Programing Language : BC++ 31
Image Grabber : Dipix P360F
R=R-: B = B ¢ B12 X 470

Table 1 Result of Processing Time By Fuzzy Image
and Sobel Filter, Prewitt Operator, Polygonal

Approximation.
Processing_Time(Sec.)
Fuzzy Image 60
Sobel Filter 10
Prewitt Operator 20
Proposed Polygonal Approx, 0.05
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Fig. 5. Original Image.

(a) (b) (c)
Fig. 6. Histogram sequence.

Fig. 7. Binary Image

(a) (b) ©
Fig. 9. X-Profile sequence.

Fig. 10. Decision of Road Direction.
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