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Automatic Overpass Detection with LIDAR and Remote Sensing Image
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Abstract: An automatic method for overpass detection with LIDAR data and remote sensing image is presented.
according to spatial characters of urban complex overpass. First of all, the ground point cloud is filtered effectively
with advanced adaptive TIN filter; secondly. viaduct point cloud is segmented with overpass model based strategy;
thirdly, the center line of the overpass is detected with adaptive scan gap algorithm; then the boundary of overpass
is refined with fusion of high resolution remote sensing image; at last, the occlusions in overpass are detected and
repaired based on mean curvature of overpass model. The feasibility and performance of the suggested techniques
are verified through experimental results with real data.
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Fig. 1 Spatial characters of overpass
Fig. 2 Flowchart of the proposed method

2
3.2
LiDAR ,
LiDAR s ,
z=f(x,y), ,
2, (D , W/,
LiDAR (2) , ,
H Es:EE:E1)<E<s+E>/2
; ,S.E s D
; LiDAR (S+E)/2 o ,
3 ° (3) ’ ’
3 K/:%?%T<<l
3.1 7Al ;Ago

(6] . °



430 June 2012 Vol.41 No.3 AGCS http: // xb. sinomaps. com

€Y 0, ) )
s k=0 k,>k, )
s 3.3.1 LiDAR
° Wy »
, 5= Wy, . s ,
LiDAR . S={s1ss20 008,00
, (D Sis W,
. , m, m>1, d:=w;/m;
; (2) ,
, LiDAR ;
3. (3 d,
2/d, 1/Q2d) .
/ itz / 3.3.2
(D w )
1A & b 5
Boh i D% Li (2) » , W, s
& H%Bigglﬁﬁﬁ ’ ’ ’
(3 )
s be
D o
5 N o
Fig. 3 Strategy of the model driven segment method ’
3.3 3.3.3
LiDAR ) ,
. )
, ; ;@
LiDAR . , , )
LiDAR , o
. ) ,
LiDAR o ’ ’
[8] LiDAR o
, ; ) ;
LiDAR , , o
, LiDAR , ) ,

, LiDAR o



431

3 .
3.4 ,
N 3.3 s
' 4
LiDAR ; 1
LiDAR LiDAR o , LIDAR
. 2002—2004 Optech ALTM 1233
LiDAR R , Ashtech Z-12
cL, dL, , 1.5m, 12 cm,
L. L B(L) 24 cm, NADS3 , Florida East
E= {el sersrse, )t E o Google Earth 2009
dL, min(length(E))>T, T , 0.5 m,
. S=max(E) [7]
o LiDAR .
7’1*0 ’ D)
L ; ,
n— 1 . ’
77>1 N [a ’ b] 9
s [7]
, o 4
3.5 . 4(a)
LiDAR s o
. LiDAR
fo-101 LiDAR , (i ., LiDAR
3.2 2y, ,
, 4(b),
Es :EE:E1)<E<S+E>/2 ’
@) tel | 4(c) N
2) ; o
(3) 5 5(Ca)
s , o 5(b)
5Cc)



432

June 2012 Vol.41 No.3 AGCS

http: // xb. sinomaps. com

Fig.4 Precise edge exaction for the overpass
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Fig. 5 Occlusion culling and 3D reconstruction of the overpass

GIS o

HU Bisong, GONG Jianhua. A 3-dimensional Modeling
Method of Complex and Enormous Cloverleaf Junction[ J].
Science of Surveying and Mapping, 2008,33(1):100-102.
( , . Lyl
,2008,33(1):100-102.)
ZUO Jianzhang, GUAN Yanlin, ZHU Qiang. Development
and Application of the Modeling System of Three-
dimensional City of Large Range[ J]. Science of Surveying
and Mapping, 2005,30(2): 22-24. ( s ,
(1.
,2005,30(2): 22-24.)
TANG Luliang, LI Qingquan. Transect-based Three-



3 , 433
Dimensional Road Modeling [J]. Geo-spatial Information Polygon Based Inversion Imaging for Occlusion Detection
and Visualization Science, 2004, 7 (1) 14-17. in True Orthophoto Generation[ J]. Acta Geodaetica et

[4] SHAO Zhenfeng. 3D Extraction and Reconstruction of Cartographica Sinica, 2010, 39(1): 59-64. ( .
Manmade Objects Based on Stereo Image Pair [ D]. s ,

Wuhan: Wuhan University,2004. ( [Il. . 2010, 39(1): 59-64.)
[D]. [11] ZHONG Cheng, LI Hui, HUANG Xianfeng, et al. Auto-
,2004.) matic Registration of LiDAR Data and Photogrammetric

[5] HUANG Jianjun, TANG Liang, XIE Weixin. Automatic Image Based on 6-turples Relaxation[ J]. Geomatics and
Detection of Interchanges in Urban Aerial Images[ ] ]. Information Science of Wuhan University, 2009,34(12)
Chinese Journal of Stereology and Image Analysis, 2004, 1426-1430. ( s . .o 6
9(1): 41-46. ( . . LiDAR (Il

(1l s 2004, 9(1): » 2009,34(12) : 1426-1430.)
41-46.) [12] FANG Yifan, ZHONG Cheng. Effects of Common Point

[6] AXELSSON P. DEM Generation from Laser Scanner Data Distribution and Adjustment Models on Detecting and
Using Adaptive TIN Models[ J]. International Archives of Distinguishing Gross Error[ C] // Proceedings of the 2009
Photogrammetry and Remote Sensing, 2000, 33 (B4): International Conference on Electronic Computer Technology »
110-117. ICECT” 09. Washington DC: IEEE Computer Society,

[7] LIHui, LI Deren, HUANG Xianfeng, et al. Advanced 2009 47-51.

Adaptive TIN Filter for LiDAR Point Clouds Data[ J]. ( . )
Science of Surveying and Mapping, 2009 (3): 39-40. (
‘ ‘ LIDAR . 2010-09-19
. » 2009,38(3):39-40.) . 2011-01-24

[8] LI Hui, LI Deren, HUANG Xianfeng. Automatic Estimation
of LIDAR Points Data Spatial Resolution Distribution[C]/ (1982, ’ ’
Proceedings of Geolnformatics 2007. Nanjing: [ s. n. |, LIDAR
2007 55-63.

[9] ZHONG Cheng. LI Hui, LI Zonghua. et al. A Vector First author: LI Hui (1982—), female, PhD, lecturer,
based Backward Projection Method for Robust Detection of majors in remote sensing image processing and LiDAR
Occlusions when Generating True Ortho Photos [ ] J. technology.

GIScience and Remote Sensing, 2010, 47(3) :412-424. E-mail: rslihui@gmail. com
[10] ZHONG Cheng, HUANG xianfeng, LI Deren, et al.
( 427 ) [C]// Proceedings of the Royal Society of London: Series
2008.23(2):224-227. ( , , B, Biological Sciences. London: the Royal Society, 1980
(1. 187-217.
, 2008, 23(2),224-227.) [24] Van RIJSBERGEN C J. Information Retrieval[M]. 2nd

[20] KOHLMANN K. Corner Detection in Natural Images ed. London: Butterworths, 1979.

Based on the 2-D Hilbert Transform [J]. Signal Processing., ( : )
1996, 48.225-234.

[21] READ R R, TREITEL S. The Stabilization of Two- . 2011-08-26
dimensional Recursive Filters via the Discrete Hilbert . 2011-12-01
Transform [ J]. IEEE Transactions on Geoscience (1982—). . ,

Electronics, 1973, 11:153-160.
[22] BOSE N K, PRABHU K A. Two-dimensional Discrete ) )

[23]

Hilbert Transforms and Computational Complexity
Aspects in Its Implementation [J]. IEEE Transactions on
Acoustics, Speech, and Signal Processing, 1979, 27(4):
356-360.

MARR D, HILDRETH E C. Theory of Edge Detection

First author: WANG Ke (1982—), male, PhD, majors

in remote sensing digital image processing and the

theory and application of spatial relationships.

E-mail: wangke A@hotmail.com



