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A Study on the Relational Matching Method for Road Pavement
Markings in Aerial Images
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ABSTRACT

To obtain the 3-D coordinates of the urban roads from aerial images, the accurate matching
technique in road areas is required. In this paper, we suggest the relational matching method
that is performed by comparison of relationships of road pavement markings after they are
extracted from aerial images using geometric properties and spatial relationships of the
pavement markings. Relational matching requires not only high level description of features
but also the solution for inexact matching problems . In addition, it needs a lot of tests for the
reliable final result. In this research, we described features as calculating geometric properties
of the pavement markings, suggested the solution for inextact matching problems, and
performed tests to decide whether the result is acceptable or not, which use the property that
road areas are flat. In order to evaluate the accuracy of matching, we made a visual evaluation
and compared the result of this technique with those measured by analytical photogrammetry.
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Figure 1. Flow chart of 3-D road
information extraction
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Figure 2. Spatial relationship of the lane line
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Figure 3. Estimation of lane lines by
local thresholding
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Figure 4. Two types of arrow lane
marking template
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Figure 6. Matching algorithm of arrow
lane markings
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Figure 7. Matching algorithm of lane line
markings
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Figure 8. Aer1a1 images(left, rlght)
Joongu, Seoul in Korea

A HFAHNA AlEHE top-hat HE
9] P8 A(Structuring Elements) T %42
A2 e e Bgol YA 27 G2l
VEFE AME3En, AVl odAEg &
(Eckstein, 1999) 20(pixel)2 ZAA 3 A T}

Fxgure 9. Top hat flltered 1mage(1eft) and
binary image(right) - right aerial image

Figure 10. Initially extracted lane lines(left)
and finally extracted lane lines(right)
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Figure 11. Result of extracting arrow lane

markings - right aerial image
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Table 1. Counting result to decide final
matching pairs
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1D_left | ID_right | type
2 4 1
3 7 1
4 8 1
5 9 1
6 10 1
7 12 1
1 2 2
2 3 2
3 5 2
4 6 2

Table 2. Matching result of arrow lane markings

Number of
markings
Ma.tched arrow lane 6+4
markings (typel + type2)
Errors of matched arrow 0
lane markings
Matched lane line
markings 119
Errors of matched lane 1
line_markings
Accuracy of matching road | (119+10-1)/(199+10)
markings = 99.22%

Table 3. Accuracy of matching algorithm
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Figure 13. Change of the altitude of the road
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