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Balloon Snake with Adjustable Expansion Coefficient in Road Contour Extraction
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Abstract : The road contour is initialized with the output of centerline detection and extracted using balloon snakes.
Since the missing road segment can be recovered by the expansion of balloon snake, the integrality of road contour
extraction is improved. Compared with the constant expansion coefficient, tuning the expansion coefficient according to
image gradient and curvature produce more stable output and the expansion is accelerated. Several road images
were used for testing and the results demonstrate its effectiveness and advantage.
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Fig. 1

Road centerline extraction, filtering and

road contour initialization
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Fig. 2 Expansion result for constant expan-

sion coefficient
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Fig. 3 Expansion result for tuning expansion
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Fig. 8 Road contour extraction for image in ref. [16]
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Fig. 9 Road contour extraction for image in ref. [ 8]
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Fig. 10 Road contour extraction for image in ref. [10]

(d) (e) ®
B 11 Sckl6 ] (9 7 i) AR B2 RS 3 i) 38 [ 4% 36

Fig. 11 Road Contour extraction for image in ref. [ 6]
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Fig. 12 Road contour extraction for the image of Hefei city cropped from Google Earth



1 ES

5t 45 K R AT 1Y) Balloon Snake J5 ik 76 18 % 6 B B2 0 i . A 77

XFHA£ St balloon snake J5 ¥ 1 % ik 22 %40 34
19 balloon snake 75 ¥ it 3B B $& B B . 18 %5 T
BRI R BAUER w, =2, £ 1id% T HFA T
PR A A AR IR A T 0432 AR R B 1 B
ik Z AT JE 1Y) balloon snake J7 i 7] DA KK 8 2 %
PUE ., T 2200 BT Y 2 35 AR B R e T 38 i b O
2L ) TH % 300 25 1) BE 5 R TR N MK R IR U k2D
18 3 AR UCEOR S 3 AR BURUE FE R &R
R 1 KRR EFES balloon snake 77K £ 1R

BY I 2% 40 BR B AT S ik R B xT b

Tab. 1 The iteration number comparison between expan-
sion coefficient tuning and constant expansion
coefficient

] AT B
1 14 \ \
I &3 GIN: PiR:S f£4; balloon snake J5
& 8 107 145
& 9 72 114
10 114 182
& 11 217 371
& 12 87 157
6 & &

AR T I R BT I 1 balloon snake J7
Bio IS 8 40 B SR IR o T & 25 F UG 6 B A
EJEE IR R AT I A R AL RO LR ECK snake
PRI R i T O R AR B R A S AT
T U R TR A R IR 0 3 5 14 A R R iy
A AR 56 B AE R K I /8 T B9 97k, 22 i
5 Ui 0 T 15 500 I ) 8% DX 3, AT 552 B3 85 % R
ML, R I K 2 %50A] 98 Y balloon snake J7 %
IR A1 L4568 P8 TR 6 s o 23 0 9 M2 ik R B i e AN
[Fi) 6 R B 1) A ) I Jik 2 B0Re 2 JF i/ 1 i AR
B0 TP T T8 A G R T S

5% 3K -

[1] STEGER C, GLOCK C, ECKSTEIN W, et al. Model-
based Road Extraction from Images[ C] // Proceedings of
Automatic extraction of Man-made Objects from Aerial and
Space Images. Basel: Birkhauser Verlag, 1995:275-284.

[2] KOUTAKI G, KEIICHI UCHIMURA. Automatic Road Ex-
traction Based on Cross Detection in Suburb[ C] // Proceedings
of SPIE . Electronic Imaging. [S. 1. ]:SPIE, 2004 ;337-344.

[3] ZHANG C, BALTSAVIAS E, GRUEN A. Knowledge-
based Image Analysis for 3D Road Reconstruction[ C] //
Proceedings of the 21st Asian Conference on Remote Sen-

sing, Zurich: Institute of Geodesy and Photogrammetry,

ETH-Hoenggerberg, 2000:100-105.

[47 BAJCSY R, TAVAKOLI M. Computer Recognition of
Roads from Satellite Pictures [ J]. IEEE Transactions
Systems., Man and Cybernetics, 1976,6(9) :623-637.

[5] BACHER U, MAYER H. Fuzzy Classification and Ziplock
Snakes for Road Extraction from IKONOS Images[ C] //
Proceedings of ISPRS / EARSeL. Joint Workshop on High
Resolution Mapping from Space. Hannover:[s. n. ], 2003.

[6] STEGER C. An Unbiased Detector of Curvilinear Struc-
tures[ ] ]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1998,20(2):113-125.

[7]1 STEGER C. Extracting Curvilinear Structures: a Differen-
tial Geometric Approach[ C]//Proceedings of the 4th Euro-
pean Conference on Computer Vision. [ S. I. ]: Springer-
Verlag,1996:630-641.

[8] LAPTEV I. Road Extraction Based on Line Extraction and
Snakes[ R]. Computational Vision and Active Perception
Lab, Royal Insititute of Technology, 1997.

[9] LAPTEV I. LINDEBERG T. ECKSTEIN W, et al. Auto-
matic Extraction of Roads from Aerial Images Based on
Scale Space and Snakes[ J]. Maching Vision and Applica-
tions, 2000(12):23-31.

[10] MARIKHU R, DAILEY M N, MAKHANOV S, et al.
A Family of Quadratic Snakes for Road Extraction[ C] //

Proceedings of the 8th Asia Conferecne on Computer
Vision, Heidelberg: Springer-Verlag, 2007.18-22.

[11] NEUENSCHWANDER W , FUA P, IVERSON L, et al.
Ziplock Snakes [ ] ]. International Journal of Computer
Vision, 1997, 25(3):191-201.

[12] FUA P, LECLERC Y G. Model Driven Edge Detection
[J]. Maching Vision and Applications, 1990, 3(1):45-56.

[13] COHEN L D. On Active Contour Models and Balloons
[J]. Computer Vision, Graphics and Image Processing.
1991, 53 (2):211-218.

[14] KASS M, WITKIN A, TERZOPOULOS D. Snakes:
Active Contour Models[ J]. International Journal of Com-
puter Vision, 1988, 4(1).:321-331.

[15] GONZALEZ R C, WOODS R E. Digital Image Proces-
singl M]. 2nd Edition. New Jersey: Prentice Hall, 2002.

[16] MOHAMMADZADEH A. VALADAN ZOE]J M ]J.

TAVAKOLI A. Automatic Class Mean Calculation of
Road Surface from IKONOS Images Using Fuzzy Logic
and Particle Swarm Optimization [ C] // International
Archives of Photogrammetry, Remote Sensing and

Spatial Information Sciences. [S. l. ]: ISPRS, 2007: 119-
124. (FAEHm#B.FH W)

W#E HE: 2009-09-07

& E BH: 2010-02-16

E—EEF N B9800 B WA, FEAE
o BAR AL B AR S0

First author . WU Liang(1980—), male, PhD candidate,
majors in image processing and vision navigation.

E-mail :wulianghefei@163. com





