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A Fusion Method of Hyperspectral and Multispectral Images Based on

Projection and Wavelet Transformation
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Abstract : After the fusion of hyperspectral and multispectral images, the pixels spectral informa-
tion in fused image is distorted because of its improved spatial resolution and change in the
ground object components. In the context of this situation, the composition changes of the mixed
pixels should be considered for image fusion. First of all, the multispectral image is used to simulate
a hyperspectral image using the method of projection, While in the second step wavelet transfor-
mation (WT) is used to fuse the simulated and original hyperspectral images. The fused image
can not only enhance the spatial information, but also correct the spectral information, and thus
can increase the application accuracies such as the environmental abnormal detection. The
hyperion image and the SPOT 5 image are chosen to do the experiment of fusion, 87.2 percent of
the target areas can be distinguished when making use of the fused image.

Key words :multispectral/hyperspectral remote sensing images; image fusion; spectrum projec-
tion; spectrum similarity; wavelet transform; relatively regional active degrees
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Fig.1 Figure of the fusion process
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Tab.1 The evaluation indexes and significances
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Tab.3  The evaluation of tailing detection based on the

fused image and the original hyperspectral image

%
E % T X IR L £ 1R 4R
Al B 87.2 5.37
i S ER 80.3 7.02
408 ®

118 SR G Al A b AR MEAS 3 25 0] 40 HE S
T W AR /N Rl A TS AR SO R KR+
e 3 AR X 20 1 R R AT OB S A L, A5 5
1o TGS G, I 1) O 1% 45 5 R0 AR X X35 T
PR HEAT /NI A s A i R B AR T S Tl Al
W5 B IR Rl A EUR MR e e i “ R B AT T
EIE.,

AR SR Hyperion R AT SPOT-5 El{% ,
TR 5N Oy kAT AR, RS
PCA il & .CRISP @il & 347 7 % L, 7615 B Lb 0
(B TR AT B 2 AT 4 . AR SO SR F Y O 2 R AU
TG AR B 23 {5 B AT B p AR Rk, i EL
i 3 6 TE A 1 63 A B T R AT S 1 A
FHEA AR A A ek s R

%25 3CHiK :

[1] DOU Wen, CHEN Yunhao, HE Huiming. Theoretical
Framework of Optical Remotely Sensed Image Fusion[ ]].
Acta Geodaetica et Cartographica Sinica, 2009, 38 (2):
131-137. (EM, MR, OB O i O AR R R P
AIHEIBHELLT]. W24, 2009, 38(2):131-137)

[2]  PANDE H, POONAM S T, SHASHI D. Analyzing Hyper-
Spectral and Multi-Spectral Data Fusion in Spectral
Domain[ J]. Journal of the Indian Society of Remote Sens-
ing, 2009, 37(3): 395-408.

[3] METWALLI M R, NASR A H, ALLAH O SF, et al. Image
Fusion Based on Principal Component Analysis and High-
Pass Filter [ C] // International Conference on Computer
Engineering and Systems. Cairo:[s.n.]. 2009: 63-70.

[4] XIAO G, JING Z L, WANG S. Optimal Colour Image Fusion
Approach Based on Fuzzy Integrals[ ]J]. Imaging Science
Journal, 2007, 55(4):189-196.



el

FEUH .2/ ROikE

TR PG 4558 /NI il Bk

163

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

EI-MEZOUAR M, TALEB N, KPALMA K, et al. An IHS-
Based Fusion for Color

Vegetation Enhancement in IKONOS Imagery[]]. IEEE

Distortion Reduction and
Transactions on Geoscience and Remote Sensing, 2011,
49(5):1590-1602.

DOU Wen, SUN Hongquan, CHEN Yunhao. Comparison
among Remotely Sensed Image Fusion Methods Based on
Spectral Response Function[ J]. Spectroscopy and Spectral
Analysis, 2011, 31(3):746-752. (SZ, FhkIR ., PR
BT v o 7 o K 1Y 28 SRR PR R A o L g [ . i
5561447, 2011, 31(3):746-752.)

GOMEZ R B, JAZAERI A, KAFATOS M, Wavelet-based
Hyperspectral and Multispectral Image Fusion [C] /
Proceedings of Geo-Spatial Image and Data Exploitation
1I. Virginia:[s.n.], 2001, 4383.:36-42.

DE I, CHANDA B. A Simple and Efficient Algorithm for
Multifocus Image Fusion Using Morphological Wavelets
[1]. Signal Processing, 2006, 86(5): 924-936.
SOLEIMANI S, R F, PHILIPS, W, et al. Image Fusion
Using Blur Estimation [ C] // IEEE International
Conference on Image Processing. Hongkong:[s.n.],2010,
4397-4400.

WINTER M E, WINTER E M, BEAVON S G, et al.
Hyperspectral Image Sharpening Using Multispectral Data
[C] / IEEE Aerospace Conference. Massachusetts: [ s.
n.],2007: 1-9.

WINTER M E, WINTER E M, BEAVON S G, et al. High-
performance Fusion of Multispectral and Hyperspectral
Data[ C] // Proceedings of Algorithms and Technologies
for Multispectral, Hyperspectral, and Ultraspectral
Imagery XII. Orlando:[s.n.], 2006;:640-648.

HARDIE R C, EISMANN M T, WILSON G L. MAP Esti-
mation for Hyperspectral Image Resolution Enhancement
Using an Auxiliary Sensor [ ] ]. IEEE Transactions on
Image Processing, 2004, 13(9):1174-1184.

DOU Wen, CHEN Yunhao. Image Fusion Method of High-
Pass Modulation Including Interband Correlations [ ] J.
Journal of Infrared and Millimeter Waves, 2010, 29(2):
140-144.

ZHANG Xiaoping, JIA Yonghong, CHEN Xiaoyan, et al.
Application of Modulation Transfer Function in High
Resolution Image Fusion[ C] // Proceedings of Image and
Signal Processing for Remote Sensing XVIL. Prague: [ s.
n.J, 2011; 8180.

LIU Jun, SHAO Zhenfeng. Remote Sensing Image Fusion

Using Multi-scale Spectrum Gain Modulation [ ] ]. Acta

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Geodaetica et Cartographica Sinica, 2011, 40(4) :470-476.
GOV B 0. L T 22 ROBE S 4 £ 8 ) 1) 8 O AR il &
JkLI]. M4 2E4H,2011,40(4) :470-476.)

WU Lianxi, LIANG Bo, Liu Xiaomei, et al. A Spectral

Preservation Fusion Technique for Remote Sensing
Images [ ] ]. Acta Geodactica et Cartographica Sinica.,
2005, 34(2):118-122. CRIER , R, MG M. 45, fRE50
EAE B 08 G a7 e BT oE L) . 2 %441, 2005, 34
(2):118-122.)
FUJIWARA N, MURAMATSU K, AWA S, et al. Pattern
Expansion Method for Satellite Data Analysis[J]. Journal
of the Remote Sensing Society of Japan, 1996, 17.17-37.
YOKOYA N, YAIRI T, IWASAKI A. Coupled Nonnegative
Matrix Factorization Unmixing for Hyperspectral and
Multispectral Data Fusion [ J]. IEEE Transactions on
Geoscience and Remote Sensing, 2012, 50(2) :528-537.
JING Zhongliang, XIAO Gang, LI Zhenhua. Image Fusion:
Theory and Application[ M. Beijing: Higher Education
Press, 2007. (UL R . B Wl 4R (G Rl — 2t 5
REHTL LM AL 8 2 0F AL, 2007,
LIU Bo, ZHANG Lifu, ZHANG Xia, et al. Simulation of
EO-1 Hyperion Data from ALI Multispectral Data Based
on the Spectral Reconstruction Approach [ ]J]. Sensors,
2009, 9(4):3090-3108.
EISMANN M T, HARDIE R C. Hyperspectral Resolution
Enhancement Using High-resolution Multispectral Imagery
with Arbitrary Response Functions[ J]. IEEE Transactions
on Geoscience and Remote Sensing, 2005,43(3): 455-465.
TONG Qingxi» ZHANG Bing. ZHENG Lanfen. Hyper-
spectral Remote Sensing[ M. Beijing: Higher Education
Press, 2006.(FKE, k&, P25, @hikE &k M]. b
T SR RRAL L 2006.)

(AT B

i HEE: 2012-05-11
fEE B HI . 2013-09-29

FE—IEEEIT:

FEA(1988—) B Al A W IT 10 A

ol S E S BT,
First author : FENG Mingbo (1988—), male, PhD can-

didate, majors in data fusion and inversion of vegeta-

tion biochemical parameters.

E-mail : mingbo_feng@163.com
BIEESE: X2
Corresponding author :LIU Xue

E-mail : liuxue@irsa.ac.cn





