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A Application of Mumford-Shah Model in
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Abstract In this paper, the Mumford-Shah model is used for the recognition and classification of satellite cloud
imagry. Considering the characteristics of satellite cloud imagery, an improved Mumford-Shah model based on the kernel gray
of object is presented. Using this model, high cloud and middle cloud and low cloud is classified from the one-channel cloud
image. For the multi- channel image, the vector-valued image segmentation method using Mumford-Shah model based on the
kernel gray of object is presented. The experimental results show that our method can get the precise position of middle cloud

and low cloud in the infrared channel and visible-light channel.
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Fig. 1 Segmentation process and results for M-S model
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Tab.1 Cloud classification in the infrared channel
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Fig.2 Segmentation results for improved Mumford-Shah model
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Fig. 3 Segmentation results of middle cloud and low cloud
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Fig. 4 Segmentation results of middle cloud

and low cloud with two-channel images



B 30 I 45 : Mumford-Shah 5% %1 75 TR == [ 43 %] v 14 7 T 603

4 % @

Mumford- Shah 8% %1 & H #i & h Wi 17 19 KIZ 55
FTRZ — B AT AR R E AR B T
ASCER T B T A% O K EE () Mumford- Shah 45 AU Al
%5£F Mumford- Shah %7 () ) £ K& 73 8 07 vk . X
THIEIE =KL R BN ES s s Rz B R %
TR KB S HL B bR I i 52 5 W X
ZiE AR, 41 T TR = R AELL AN 8 TE R AT IOt
A A R E R

7E A 4] Mumford- Shah 5 #4 #F 17 TL & = [ # &b
Pk, F A AR & s E P B — R BB K
JERRAE R #4773 F . SR, = W45 4 8 23 LR
/N (BCHURRAE S5 2 52 BR N H R ke T 2 1 28
(SN G . R, Sy TSN oE A M BE AT = Y 2R
FIARA 76 LUS B 58 A AT LU Mumford- Shah 5 7Y
#E— 20 4 e, T LLAE Mumford- Shah 452 7 1) BE & #R
GRS R =R 77/ RN ER DR ENSE I ET @ R RN,
S5, NSRRI A IR I A R A 2 I i A A BU R
A Rk 2 AR A R 55 55, L & Mumford- Shah
158 Y 43 B A9 E AR 232

2 % Lk ( References)

1 Zhou Wei. Classification of Cloud Using GMS-5 infrared data[ J].

Pekinensis, 2003,
39(1): 83-90. [ A5 . FIHH GMS-5 L0 41 BE k4T 25 19 43 2541 51
[J]. dest k224 (AR FF2ERR) ,2003,39(1) = 83-90. ]

2 Yang Cheng. Cloud classification of GMS-5 satellite imagery by the

Acta Scientiarum Naturalium Universitatis

use of multispectral threshold technique [ J] . Journal of Nanjing
Institute of Meteorology,2002,25(6) :274-254. [ 15 % . £ it
{5647 GMS-5 DR BB =B [T]. Mt LR %¥bi
2247 2002,25 (6)274-254. ]

3 Yu Fan. Research on the cloud classification for the bi-spectrum cloud
picture[ J]. Journal of Nanjing Institute of Meteorology 1994 ,17 (1) :
117-124. [ L. BOBE BB = 3 K50 [T]. el R %k
22481994 17(1) :117-124. ]

4 Shi Chun-xiang. Automatic segmentation of satellite image using

hierarchical threshold and neural network [ J]. Quarterly Journal of
Applied Meteorology,2001,12(1) : 70-78. [ li &7 . 2 B {8 A1 b
ZMEDRE=Z A GER®T]. WS %M . 2001,
12(1):70-78. ]

Wang Ji- guang. Synthetical optimization clustering method for
classifying cloud from satellite images [ J]. Journal of PLA University
of Science and Technology ( Natural Science) ,2005,6(6) :585-590.
[E4t. TERBRPEN LA RETELT]. MK
TP TR 2R (AR ,2005,6(6) :585-590. ]

Hu Shao-xiao. Application of mathematical morphology in meteorologic
satellite cloud image processing[ J]. Journal of Sichuan Meteorology,
1995,15(4) :46-48. [ {104 . MFIBREFHEERKLTE A
F AL B A B LT]. BIAR5,1995,15(4) :46-48. ]

Xue Jun- tao. Application of wavelet transforms on the boundary
processing of the infrared satellite cloud image[ J]. Journal of Tianjin
University,2002,35(6) :736-739. [ R #E . /NE A 78 = Bl 4
PR R T]. KK ,2002,35(6) :736-739. ]

Lu Zhi-ying. Image texture feature extraction based on wavelet analysis
theory [ J ] . Pattern recognition and artificial intelligence, 2000,
13(4) : 434-438. [ BgA&RIE . JH/NBE O B $2 30 = P8 S0 BBE B2 e A
[J]. U 5 AN T4 g ,2000,13(4) :434-438. ]

Mumford D. Shah J. Optimal approximation by piecewise smooth
functions and associated variational problems[ J]. Commun ication on
Pure and Applied. Math matics,1989,42(9) :577-685.

Chan T, Vese L. Active contour without edges[ J]. IEEE Transactions
on Image Processing,2001,10(2) :266-277.

Zhang Zhi- guo. Brain tumor segmentation based on mumford-shah
model level set[ J]. Journal of Shanghai Jiaotong University, 2005,
39(12):1955-1962. [ ki [ . —F 2 F Mum ford-Shah #5i 7l (i)
LR N S o A7 O I ol (25 AN i o (L Ve
39(12): 1955-1962. ]

Li Jun. Curve Evolution Based Image Segmentation and Applications
[ D]. Shanghai; Shanghai Jiaotong University,2001. [ 2542 . T
LA AL E AR 2 F 7 s RO A TS (D] B Bl 28E R
2 2001. ]

Chan T, Vese L. Active contours without edges for vector- valued
of Visual
Representation, 2001 ,11(2). 130-141.
Chen Meteorology [ M ]. China
Meteorological Press,2003. [BRIHER . DRSS L¥[M]. 5K
L R ,2003. ]

Images [ J ]. Journal Communication and Image

Wei-ming. Satellite Beijing :



