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A Study on the Asphalt Road Boundary Extraction Using Shadow Effect Removal

Kong-Hyun Yun'

Construction Engineering Research Institute, Yonsei University

Abstract : High-resolution aerial color image offers great possibilities for geometric and semantic
information for spatial data generation. However, shadow casts by buildings and trees in high-density
urban areas obscure much of the information in the image givin;g rise to potentially .inaccurate
classification and inexact feature extraction. Though many researches have been implemented for
solving shadow casts, few studies have been carried out about the extraction of features hindered by
shadows from aerial color images in urban areas. This paper presents a asphalt road boundary extraction
technique that combines information from aerial color image and LIDAR (LIght Detection And
Ranging) data. The following steps have been performed to remove shadow effects and to extract road
boundary from the image. First, the shadow regions of the aerial color image are precisely located using
LIDAR DSM (Digital Surface Model) and solar positions. Second, shadow regions assumed as road are
corrected by shadow path reconstruction algorithms. After that, asphalt road boundary extraction is
implemented by segmentation and edge detection. Finally, asphalt road boundary lines are extracted as
vector data by vectorization technique. The experimental results showed that this approach was
effective and great potential advantages.
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Fig. 1. The geometry between height, elevation angle and
length of shadow at fixed azimuth angle.
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Fig. 2. Schematic diagram of the proposed algorithm.
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Fig. 4. Shadow regions represented by black tone.
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Table 1. Mean and standard deviation of shadow and non-
shadow road regions in asphalt road feature.
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(a) segmentation before removal

Fig. 6. The results of region growing method.

(b) segmentation after removal
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Fig. 7. The results of edge detection.
image.

A 29 A 3 edgeE A
stod BAZ w29 AALE ol &
Y &S o]gsto] FAMS HE 4
t}. Fig. 9= % WE3lE olATE =22 HolF
Qlow o] A2 LA mAFS] 2oL 33l v)wa}
o EAISIGIL), tAE o 2 TRl ZAMoe] ALY

£ 71222 5-25cm oY $HLAE HolFn
olct, E3 229 7424 o3k 1YR o) BAT
A% ofABE Xjofo] YALY MS F £ 4
o) 2o BYEA g2 ¥2o| EAjRle] EAT =
29) AAXE B gt 181 gAY A& 39
RHoj= Aol T4 Yerwwrt EAE Aoe &
29 oA 25w Yol

i)
Oft
ot
2,
&5
o
e
e
s
oo

o
[
ehid
|o
L
o
i
_OI_
2 2

ki

H
5
>
v
He)
2
=2
Bl
6]
[oN
o
@
o,
2
R
o
e
N
oE
4]
Q.
oq
[
Ao
2

£ B7IA YA FE3H o] AU FAAEY =

2 golo] 44 2 A4 BE AH5HS BoiFYr

Fig. 8. Vectorization through tracking edge

Fig. 9. Extracted asphalt road boundary
compared with digital map.
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