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Airport detection based on near parallelity of line
segments and GBVS saliency
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(1. Research Center of Smart Networks and Systems, School of Information Science and Technology,
Fudan University, Shanghai 200433 ;

2. Key Laboratory for Information Science of Electromagnetic Waves (MoE) , Fudan University, Shanghai 200433 )

Abstract . State-of-the-art methods for airport detection in panchromatic remote sensing images utilize very limit geomet-
rical features of airport line segments. This paper proposed a new method which uses both bottom-up and top-down sali-
ency. Because the airport runways have features of vicinity and parallelity, and their lengths are among certain range, the
concept of near parallelity is introduced after using an improved line segments detector (LSD). It is used as a priori
knowledge which can fully exploit geometrical relationship of airport runways to get top-down saliency. Meanwhile, a
simplified graph-based visual saliency (GBVS) model is used to extract bottom-up saliency. Candidate regions can be
gotten by combining those two clues. After that, scale-invariant features transform ( SIFT) and support vector machine
(SVM) are used to finally determine whether the regions contain an airport or not. The proposed method is tested on an
image dataset composed of different kinds of airports. The experimental results show that the method has advantages in
terms of speed, recognition rate and false alarm rate. Also, the method is more robust to complex background.

Key words: airport target detection, line segment detector, near parallelity, graph-based visual saliency, scale-invariant
feature transform, support vector machine
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Table 1 The performances of the scheme with different BU
saliency models

Bk . GESI0 WilE  REE SR (s)
GBVS [7] 83.5%  22.7% 3.6
FTS [9] 81.5%  29.1% 0.257
COH [11] 84.3%  20.9% 0.601
MM BU B A5 80.8%  35.5% 0.237
fifkA GBVS A& 93.5%  15.5% 0.359
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Fig. 10 The comparison between the detection results by ini-
tial GBVS model (a) and the simplified one (b)
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Fig. 11 Some successful detection examples
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Fig. 12 Two failed detection examples. (a) A false alarm
detection. (b) Detected a wrong location
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Table 2 Comparison to other models

Bikis SRS RER TR (s)
k(2] 83.8% 22.7% 1.15
CHR[3 ] 72.5% 35.5% 1.08
SCHR[S ] 69.3% 37.3% 121
A3 93.5% 15.5% 0.359
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Fig. 13 Comparison of some detection results with References [2-3,5]. (a) the proposed meth-

od. (b) Ref. [2]. (c) Ref. [3]. (d) Ref. [5]



384 gih 5 =2 K% R 34 %

Gy, A SCHY 7 Bk HER s A I B BILS7 oL B SCRR
[2 SR 1 PR 2L, mSCRR(3 ] .05 [ X
PI 3 AR R BRI B S A2 ALY H b A7 40 i 2k
WA ZE B, 1T AR B, R IR A HAARAE S A
VLGSR A RFAE BT 5 1. SCRR[2 ] AT ik i T
BRRBEMB T BU BV, ATifES R 2 iR
AR —RESE R TTIE T by X3 AR SCR R IR
ST T BIE 8] A JLAT 5% R AR TD 4 SE 3 MR,
It T BU S35 Yk — 52, TN I B 3
X EETH HARITIR T

4 #Hig

P&t T — L T A BRI A7 e AR AL Y
GBVS .35 PRI i 4> (38 B B WL B Am i D 53
% ORI B T L BB LR &R AR
TD H s AR, [ AR AL S 9 GBVS B 4
HAREL T BU W4k TD Ml BU B EHEMSS A, 15
XML A E RGN R 7225 R, G
SIFT 3R 51 SVM 73 AL , 3of i 1 X $ek £ 17 B
e, R RS RN A b AL 7552 B A s
Korrp , ASCHYBIARCR BE 4 B R AL,
SEA AT LUMEAR S I, JEI8 7 45 S A80A 2 R
GUHARAE R R B R SR. S R R R R T
VAT ELSH IR ], Xt B AT 145 BT R
HEREE AL

References

[1]WANG W, LIU L, HU C B, et al. Airport detection in
SAR image based on perceptual organization[ C]. Proceed-
ings of International Workshop on Multi-platform/ Multi-
sensor Remote Sensing and Mapping, Los Alamitos: IEEE
Computer Society Press, 2011 1 —5.

[2]WANG X, LV Q, WANG B, ZHANG L M. Airport detection
in remote sensing images: a method based on saliency map
[J]. Cognitive Neurodynamics, 2013, 7(2) ; 143 —154.

[3]1QuY Y, Li CH, Zheng N N. Airport detection base on sup-

port vector machine from a single image [ C]. Proceedings
of Fifth International Conference on Information, Communi-
cations and Signal Processing 2005. Los Alamitos; IEEE
Computer Society Press, 2005 546 —549.

[4]TAO C, TAN Y H, CAI HJ, et al. Airport detection from
large IKONOS images using clustered SIFT keypoints and
region information [ J]. IEEE Geoscience and Remote Sens-
ing Letters, 2011, 8(1) . 128 —132.

[5]LI Z, ITTI L. , Saliency and Gist Features for Target Detec-
tion in Satellite Images [ J]. IEEE Transactions On Image
Processing, 2011, 20(7) : 2017 —2029.

[6]ITTI L, KOCH C, NIEBUR E, et al. A model of saliency-
based visual attention for rapid scene analysis [ J]. [EEE
Transactions on Pattern Analysis and Machine Intelligence ,
1998, 20(11) . 1254 —1259.

[7]HAREL J, KOCH C, PERONA P. Graph-based visual sali-
ency[ C]. Proceedings of advances in neural information
processing systems, 2007 ; 545 —552.

[8]HOU X D, ZHANG L Q. Saliency detection; a spectral re-
sidual approach[ C]. Proceedings of IEEE Conference on
Computer Vision and Pattern Recognition, Los Alamitos:
IEEE Computer Society Press, 2007 1 —8.

[9]ACHANTA R, HEMAMI S, ESTRADA F, et al. Frequen-
cy-tuned salient region detection[ C]. IEEE Conference on
Computer Vision and Pattern Recognition, 2009 1597 -
1604.

[10]GUO C L, MA Q, ZHANG L M. Spatio-temporal saliency
detection using phase spectrum of quaternion Fourier trans-
form[ C]. Proceedings of IEEE Conference on Computer
Vision and Pattern Recognition, Los Alamitos: IEEE Com-
puter Society Press, 2008 1 —8.

[11]LU S J, TAN C, JOO-HWEE LIM. Robust and Efficient
Saliency Modeling from Image Co-occurrence Histograms,
IEEE Transactions on Pattern Analysis and Machine Intelli-
gence, Vol. 36, No. 1, 2014, 195 —201.

[12]VON GIOI R G, JAKUBOWICZ J, MOREL J-M, et al.
Lsd: A fast line segment detector with a false detection
control. IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence, 2010, 32(4) . 722 —732.

[13]LOWE D G. Distinctive image features from scale-invariant
keypoints [ J]. International Journal of Computer Vision,
2004, 60(2) . 91 —110.

[14]BOSER B E, GUYON I M, VAPNIK V N. A training al-
gorithm for optimal margin classifier. [ C]In Proc. 5th
ACM Workshop on Computational Learning Theory, 1992,
7. 144 - 152.





