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Joint segmentation using MeanShift algorithm for
high resolution aerial images
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Abstract: In order to achieve exact and consistent segmentation result using two-phase high resolution
aerial images of the same area which contain some changed information,a joint segmentation method is
proposed. First,the two-phase images are manipulated using Guassian smooth filter to suppress the
object’s internal diversity and avoid over-segmentation. Then principal component analysis is carried
out on the combined image contained all bands of two-phase images to eliminate the redundant infor-
mation. And the first principal component will be as gray component. Finally, texture is extracted
from two-phase origin images as texture component,and meanshift algorithm will be implemented on
the image combined gray component with two-phase texture components. Experimental results indi-
cate that the proposed method can use the image information effectively and save much processing
time. It can obtain better segmentation result.
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Fig. 1 Muli-temporal aerial images
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Fig. 2 First principal component
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Fig. 3 Texture images
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Fig. 4 Result combined the first component with tex-

ture images
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Fig. 5 Segmentation using different joint type of image

data with same parameter of MeanShift
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Fig. 6  Segmentation using different scale image with

same parameter of MeanShift

TE P IR AR AR B 255 0 0 o oR R 2 52 JiE
AR S B A A WP 30 BT SO SE 8 B &R
WY o 25 JEE 2 A5 oK 23 AR O R B2 b s 0 R 2K
R FETREB T TV U SO AR o B2
BB . K7 RoR TSRS R
BG5S — E R T H G R LG
SR, TR EE R X AR M SCH R B R

2 % X #:

R AP U i B 5 B R R R O SR R A A
JE L1 B U SO R AR AT

o~
(a) FARTRSEPRY (b) R TFREEER
NHIER nHEIGER
(a)Segmentation using origin (b)Segmentation using

texture image smoothed texture image

B 7 S S AR 43 H 45 R 19 5 R, MeanShift 43 #]
Z R A

Fig. 7 Segmentation using origin texture images and

smoothed teture images with same parameter

of MeanShift

AL 7 P2 0 B2 2R 9 EL BT DL L o
5 R JH - 1 SO AR X 43 B 25 R A AR K 5%
Wi o SR FH -9 5 SO 52 AR BE AT 24145 19 2> B 245 2R
B FEIAR R K [ — DX R BT A
(L o X AT RE R X DR AR SCR TR i BE 4L 5 7 5C
WL SRS T BRI FUE L TR CF T 2
551 4 00 AR YRR AL & 52 T R KA el S0 B
A2 SSEIEE I IS 2 DNPNC 7]
Z AP 2 S A AL R AR h W) 2 1A Y 22
FUABYE, FEENL . PrEL SRR
SR AR AT A SN

HF MeanShift 73 #1503k 2 i1 T —Fh 2 1)
W R ARG 0B I7 k. Ik
AT A EE 255 75 50 i S LB - X B
JA AR AT W B L SR A BEAT F o a0 4R A
S — T AT O K BE S35 P23 S0 IR AR R AR
PEAT SO0 e P I AR S0P R S K R )
PEAT 4L A X R a5 O X BE A8 U 19 2 )

[1] Fukunaga K, Hostetler L. The estimation of the gradient of a density function, with applications in pattern recogni-



554 ) PRAELE . 3T MeanShift Bk IS 214 55 55 591

tion[J]. IEEE Transactions on In formation Theory,1975,21(1):32-40.

[2] Yizong C. Mean shift,mode seeking,and clustering [J]. IEEE Transactions on Pattern Analysis and Machine In-
telligence ,1995,17 (8):790-799.
[3] Comaniciu D,Meer P. Mean shift:a robust approach toward feature space analysis [J]. IEEE Transactions on Pat-
tern Analysis and Machine Intelligence ,2002,24 (5):603-619.
[4] Comaniciu D,Ramesh V,Meer P. Real-time tracking of non-rigid objects using mean shift [C]. IEEE Con ference
on Computer Vision and Pattern Recognition ,2000.:142-149.
[5] skF&F. 2%, 3. HET Mean Shift BG4 FF1 ST HF m it HLA e iy e pp A BB R L)) o WmE L
#2,2013,21(4):1079-1085.
Zhang Y Y,Liu M H,Han T. Elevator-waiting people counting system based on mean shift segmentation and SVM
classification [J]. Opt. Precision Eng. ,2013,21 (4):1079-1085. (in Chinese)
[6] Ran H,Bao-Gang H,Wei-Shi Z,et al. Robust principal component analysis based on maximum correntropy criterion
[J]. IEEE Transactions on Image Processing ,2011,20 (6):1485-1494.
(7] FdAk. k708 F ETERDONEELBIHBH S KM L F HE A, 2013,21(10):
2656-2663.
Li H S,Zhang Y N, Yao R,et al. Parameter estimation of linear motion blur based on principal component analysis
[J]. Opt. Precision Eng. ,2013,21(10):2656-2663. (in Chinese)
(8] #tfa. AT EmAyHATAHFIERRSE A B AD]. BUAS: L FHBHE K2, 2008.
Wei X. Research on methods and applications of image feature fusion based on PCA [D]. Chengdu: University of
Electronic Science and Technology of China,2008. (in Chinese)
(9] shadAf ok &R AR &L . KL F I EQ P 3k T OO AR AR A B S BT A M [T ). b 45 % T 42.2013.21(11);
2931-2942.
Han Y X.Zhang Z S.Hao F,et al. Shadow detection based on texture features in gray sequence images [J]. Opt.
Precision Eng. ,2013,21(11):2931-2942. (in Chinese)
[10] KGR A, 224y 2 AT 07, . I ) RSB ER A PSR IE [T ], & b 5 2 97 ,2013,28(3) :450-458.
Zhang L. G,Wei Z H, He X, et al. New stereo matching method based edge extration[ ] . Chinese Journal of
Liquid Crystals and Displays,2013,28(3) :450-458. (in Chinese)
[11] Ojala T,Pietikainen M, Harwood D. A comparative study of texture measures with classification based on feature
distributions[ J]. Pattern Recognition ,1996,29 (1):51-59.
[12] Hu X Y,Tao C V,Prenzel B. Automatic segmentation of high-resolution satellite imagery by integrating texture,
intensity,and color features[J]. Photogramm Eng. Rem. S,2005,71(12):1399-1406.
[13] XEX &4 AR F. FREREGHIGEZEL]. & BL%.2013,6 (6):892-899.
Wu X T,LuJ F,He B G,et al. Fast restoration of haze-degraded image [J]. Chinese Optics,2013,6(6) :892-899.
(in Chinese)
(14] R At 30 AR AR 5. 65 B0 B0 5 5 5 | B 8 o PR 182 s BT R LT ). o B 56 5 ,2013,6(6) : 850-855.
Zhu M, Yang H,He B G,er al. Image motion blurring restoration of joint gradient prediction and guided filter[J].
Chinese Optics ,2013,6(6) :850-855. (in Chinese)
[15] A#.#&E% . 25F.F. ZRFEMEIILENZ BRRE] FBRF,2013,6 (2):163-170.
Yan H,Xu T F.Wu Q Q.et al. Multi-object tracking based on muli-feature joint matching [J]. Chinese Optics ,
2013,6(2):163-170. (in Chinese)
[16] &z AT0r. 2040 2. 4. ST DU 57 4f 31 i 09 0 9 50 38 1 0d R 1R 2R 0T ). & B 7,2013,28 (5):
799-804.
Gong J L.He X,Wei Z H,et al. Local adaptive image denoising based on bayesian estimation in shearlet domain
[J]. Chinese Journal of Liquid Crystals and Displays,2013,28(5):799-804. (in Chinese)
EE B A L1986 —) 5 T (5 BH L AL BIF9E 52 ) B, E 2 NS AL 5 2 AR AL B 5 T A BIF5E . E-mail: xujia_whu

@163. com



