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Abstract  In recent years many methods for fusing panchromatic and smultaneously multispectral ( SM )
images have been developed: however there is little work conceming the fusion of mmages with significantly
different spectral properties and pixel spacings though existing techniques either cannot avoid distorting their
spectral characteristics or introduce artifacts A's an application of the Intensity Hue Saturation( HS) transfom
and the orthogonal wavelet decomposition(OW D) in order to enhance the spatial resolution of MODIS i ages

intensity correlation momentmodel( ICMM ) has been proposed based on mean and the standard deviation of
both the intensity component obtained by averaging three MOD IS mmages and the approximate component of the
SPOT image decomposed with an orthogonal wavelet basis to produce one new intensity component while
minin izing the degree of resampling This system uses a self-adaptive correlation response to detem ine that how
much the corresponding wavelet coefficients contribute to the dominant features for accurately transferring
visually chromatic emergent infomation from any number of the input mages into a single fused mmage

Subsequently the high spatial resolution MODIS images are achieved through reconstructing the fused OW D
coefficients by using the modulated MODIS images obtaned through an inverse HS as the approximate
component and the details of the SPOT inage as high frequencies By using the ICMM as fusion mle texture
and pattem details coming from the SPOT image can be modulated to MODIS images without altering their
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spectral properties and contrast because fusion in the correlation response domain significantly mproves the

reliability of the feature selection and infomation fusion process This technique can be applied to mprove

spatial resolution for either colour composite or individual bands By an mage fusion experment using MOD IS

and SPOT images of Dapeng bay area of Shenzhen, China the visual evaluation and statistical analysis between

the original MOD IS images and the fused MOD IS images confim that ICMM overcames the preservation tradeoff

and can achieve better perfomance in tems of both preserving spectral infomation and mproving spatial

resolution of SM images Finally the influence of the decomposition levels on the result is also discussed
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Table 1 Statistical parameters of the fusion mages produced by IHS O ver Sampling. ICMM

& 0 vk B i ¥ {H o 22 LBy - 3 6 BE i 2 18 51
MLl 2. 3876 127, 47 65. 067 1. 000 0. 9723
ML3 2. 3768 147, 24 68 561 1. 000 0. 5273

46 R 0. 00

MLA 2. 3655 144, 59 65. 377 1. 000 0. 5656
SPOT 3 3576 106, 59 75. 908 — 7. 7499
MH1 2. 8745 86, 615 74, 322 0. 3501 6. 0525

HS MHS3 30428 100, 31 77. 108 0. 4107 5 7214 0 3162
MH4 3. 0807 103, 36 75. 486 0. 3972 6. 9234
MH1 39977 117. 33 87. 543 0. 4862 7. 0144

Over Sampling MH3 3 8776 132 86 92. 580 0. 4048 6. 6925 0. 3729
MH4 39302 128 62 91. 016 0. 3939 6. 7690
MH1 41296 92, 646 62 558 0. 5819 7. 6842

LCMM MH3 4. 3879 137, 21 59. 505 0. 4836 7. 2789 0. 2534
MH4 4 6166 121 92 54, 456 0. 5824 6. 5895

(a) RGB Ji1l4 '

(e} LCMM (f) LCMM

FOL LT EL G I v BOR K H g
Fig 1 Comparison of HS over sampling and ICMM

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.r
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Table2 The influence of the decam position levels

on the result

oy fift )= 5 HH B & b e 22
4 418536 7. 6522 63 7824
5 4. 39261 7. 8090 62 6381
6 3 96536 6 2439 61 8742

BRI CUELR OF B BLNE NI WHEE
RERESRE BaBRANAZEZH .

45 ZREEGRENMEEMLBEGHNME

LCMM 38 0] F F 2 006 i P 5 01 3 B i 38 3
J%Zz‘ﬁ Pl A5 B B A O B AU o B 1k Y 5 R )

ARJER A E S R DB, By
HSHiM AR PR E D ER 32 E BT
T ALL - 75 — B T2 JEE b 2 VH B3 0 44 B L IR 7 1 T4
A AT U R R Bl A R AE . T 5 L B A
B RME A EAXFNE BOREEZ— N, R
AN i A I 35 2 B AR R DX IAS [R] s 3 AR ke

RHECEEE A BB FHR., B 1LHH MLLA
SPOT AR fil & B 30 45 S - 2R EHR A /N 19 48 8
B . b 4 ) 1 Ok

MEKR ESEE. LOMM 45 R G R EMT T %
[ 3 ¥ 2 F1 SPOT % & 0 — 8. 6 i 47 ¥ E
MOD IS — %,
5 4 i

PR AIE 16 R &1 15 fil - AL PE AR R SC B ROR L AR SC
%ﬁé’ﬂ%?%ﬁ*ﬁa‘é%ﬁé’ﬂ Z 0 PG R A 5k e

=3 8] 73 R 00 A 40 R /N P 73 i R AR O3
%D%y‘ti%@%&?ﬂAiiﬁ bﬁﬁfcﬁ?i&%ﬁﬁ%ﬂ
aEGEH R SHAMNER B R HS T kM
Fo AR T 200 B R B 2 8] S B RE A T HLU B
AR LRFE TR RO E R Oy R AR 2Ot

VAR 10 {5 57T 5 4 o 2802, ol S A PR {3t
THA EMCF,

£ # ¥ @k (References)

[ 1] PengD Z XiongLH, GuoS1L etal Advances in Applications
of MODIS to Hydrology and W ater R esources[ J]-

Advances in

Water Science 2004, 15(5): 683— 688 [# & &, L1, 5

g

[10]

[11]

[12]

[13]

[14]

AEZRAE. MOD ISTE K SCOK BEIR A 8 B 5 R 22
HEJE, 2004, 15¢5); 683— 688 |

[T) KA
Zhang T. Mei A X, Cai Y L Application of SPOT Remote
Sensing Image in Landscape Classifiction of Chongm ing Dongtan
[J]- Utban Environment and Utban Ecology 2004, 17 (2):
AS— AT [3RJY . MG LB, BEOK L. SPOT 38 2% B AE 5% B 25 i
TSRO F R R [J) WA H B 5 LS, 2004,
17(2): 45— 47 ]

Yan D M, Zhao Z M. W avelet Decom position Applied to Image
Fusion[ J]. IEEE, 2001, 291— 295

Harrison J R, Murray R, Hirose T HS Transfom for the
Integration of Radar Imagery with Other Remotely Sensed Data
[J]- PE&RS 1990, 56(12): 1631— 1641

Pellemans A, Jardans R, Allewijn R- Merging M ultispectral and
Panchromatic SPOT Image with Respect to the Radiometric
Properties of the Sensor [ J]. Photogrammetric Engineering &
Ranote Sensing, 1993, 12(1): 81— 87.

Jin V. Multispectral Imagery Band Shamening Study [ J ]
Photogramm etric Engineering and Remote Sensing, 1996, 62(9):
1075— 1083

Yesou H: Besnus Y. RoletY. Extraction of Spectral Infom ation
fron Landsat TM Data and Merger with SPOT Panchrom atic
Inagery: A Contribution to the Study of Geological Structures
[J]- ISPRS Joumal of Photogrammetry and Remote Sensing
1993, 48(5): 23— 36

Ehlers M. Multisensor Image Fusion Techniques in Remote
and Ramote

Sensing [ J ]
Sensing, 1991, 46: 19— 30

ISPRS Joumal of Phtogramm etry
Chavez P S Stuart } Sides G Comparison of Three D ifferent
Methods to Merge Multispectral and Multiresolution Data:
Landsat TM and SPOT Panchromatic [ J]. PE&RS 1991,
57(3): 295— 303

PohlC: Van Genderen JL. Multisensor Inage Fusion in Remote
Sensing Concepts Methods and Applications[ J]- Intematianal
Joumal Renote Sensing, 1998, 19(5): 823— 854
Liu JG Smoothing Filter-based Intensity M odulation: a Spectral
Preserve Image Fusion Technique for Improving Spatial Details
[J]- IntJ Ranote Sensing. 2000, 20 (18): 3461— 3472

Wang } Lu A X, Guo T T. et al An Application of Brovey
Inage Fusion in Land Cover Investigation in Y inda Irrigated
Region[ J]. Remote Sensing Technology and Application, 2001,
16(3): 173— 177 [E 8, &L H. FERF. Brovey Bl & il
BEGIREX DB S HEETMNY )] BREARASN
i, 2001, 16(3):173— 177. ]

Zhou } Civeo D L, Silander JA. A W avelet Transform M ethod
to Merge Landsat TM and SPOT Panchromatic Data[ J]. Int J
Remote Sensing, 1998, 19(4): 743— 757

Cheng Y I, ZhaoR C; Jiang X Y, etal An Optimal A lgorithm
of Multisensor Inage Fusion Based on W avelet Transfom [ J].
Computer Applications 2004, 24 (7): 30— 32 [fEI %, & 5
W W BENL . — R TN R R 2R R RS
Ik L) FEPLR A, 2004, 24(7); 30— 32 ]



96 IE & Es 2 % 10%
[15] Yang X, Liang JM. YangW H, etal Fusion Multispectral and 1997, 3. 34— 39. ]
High Resolution Image Using Evolutionary Strategies and HS [17] GuY F. Zhang Y. Zhang J] P Multiresolution Remote Sensing
Transfom [ J]. Acta Electronica Sinica, 2001, 10; 1388— 1391 Inage Fusion Based on the Nomalized Correlation M oment[ J].
[(WfE. R W %, TR HSZ i K& Joumal of Image and Graphics 2002 7(A ) (11): 1220— 1224 [#¢
MhA 7k [ 1] A, 2001 10 1388~ 1391 ] SEFE SR, 5K . kT — LA SR R 1Y £ 70 2 IR IR R
[16] Jia Y H. Li D R Comparison of HS Transfomation for A1) P EEEE R, 2002, T(A) (11): 1220— 1224 ]
Integrating SAR and TM Images[ J]- Ranote Sensing for Land & [18] LiZH, JiangZ L. LiuG, etal A Region-based Image Fusion

Resources 1997, 3: 34— 39 [B{ /K4, Zfl{=. SARLE ™ 3

By HSZ A & R AR EBITM (1) ELEFEER

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

Algorithm Using M ultiresolution Segmentation[ J]. IEEE, 2003,

96— 101

http://www.cnki.t



