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Existing fusion algorithms

e |[HS fusion
 PCA fusion
* Ratio fusion

« Wavelet fusion
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Images fused with different methods Shanghai

RVS method
(Regression Variable Substitution)

method SVR method PCS method
(Intensity Hue Saturation) thetic Variable Ratio) (Principal Component Substitution)
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Images fused with different methods Berlin

Original TM bands 1, 2 and 3 PCS method (Principal Component Substitution)
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Problems
in IKONOS and Landsat 7 Fusion
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Popular IHS Technique for IKONOS Fusion

IKONOS 4m

IHS Fused 1m IKONOS Image
Multispectral .

Y S B NG N

IKONOS 1m Panchromatic
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Further Examples of IHS for IKONOS Fu3|on

. Slgnlflcant colour dlstortlon
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Algorithms Review
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IHS Fusion

High-resolution
panchromatic

image
Histogram Replace
matching
R | ] I* R*
G | Hly| H |5 H 3 G
[HS transform Reverse IHS
transtorm
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PCA Fusion (Principal Component Analysis)

Input
image
3 or more
bands

High-resolution
panchromatic

—»

Principal component
transform

ISPRS, Vol. 34, Part 4, 2002

image
Histogr_am Replace
matching
PC1 .PC1;
PC2

PC2
PC3 M pca [

PC1*
PC2
PC3

Pan-
sharpened
image
3 or more
bands

Reverse principal

component transform

Dr. Y. Zhang, GGE, UNB



Ratio Fusion

Brovey Transform (ERDAS 1999), SVR (Synthetic Variable Ratio),

and RE (Ratio Enhancement) techniques

Fusion, =

Multi.

l

Multi,

x Pan

withi =1, 2and 3, and Multis,,., = Multi , + Multi , + Multi ,
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Multi 1
Multi 1 Multi 2 Multi 3 (20 m)
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Reasons for Colour Distortion
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Intensity (I) Image of IHS vs. Panchromatic Images

SPOT pan rom IKONOS Bands 123
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IKONOS PC1 and PC2 vs. Panchromatic Image

" " . Y e
o’_ e }." “
‘ . . .‘ '. g * 4 o l
. 2" F - L
. ‘e % .
r /e 4? CONS
/ 1" - . A
I . 3
] "

"y i
S TR %
o » LY 5
& oW, % )
Y - “}"“/‘;‘ ‘}_- \‘;’ s
SRR AT
Nt - U 8 v e
Fa Q «“_{p B
. - .
AT LA r-‘ LY
n-¢ ¢ F ‘\\ ¥
N
f w2
'R ‘ “~ : y b ™ '
3 re ) A ; ¢ 2 " 4 : W ."._, A
2 =, hic e o N E . - |

2

PC2 from IK bands 123 IKONOS Pan PC1 from IK bands 123

ISPRS, Vol. 34, Part 4, 2002 Dr.Y. Zhang, GGE, UNB



Spectral Difference between
conventional and new panchromatic images

Satellite sensor Spectral range (um)
SPOT 1, 2, 3 (HRV) 0.51-0.73
SPOT 5 (HRG) 0.51-0.73
IRS 1C, 1D (PAN) 0.50 — 0.75
Landsat 7 (ETM+) 0.52 -0.90
IKONOS 0.45 — 0.90
QuickBird 0.45 — 0.90
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Initial New Algorithms
for Fusing IKONOS Images

 Statistics based

e Standardized

* No manual interaction
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Initial new Technique for IKONOS Fusion

%

IKONOS 4m
Multispectral

New 1 mIKONOS Fusion Image

* Minimized Colour Distortion

> Se, S W v e
IKONOS 1m Panchromatic
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Initial New Technique for IKONOS Fusion

4m Multi-
spectral

1m Panchromatic
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Automatic Fusion of Satellite Images
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Method
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Some Highlights

Fused 1m, result 3

IKONOS Fusion

San Diego, USA
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Landsat 7 ETM+ Image Fusion (Bands 1, 2 and 3)
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Landsat 7 ETM+ Image Fusion (Bands 2, 3 and 4)

30m Multispectral 15m New Fusion Result

15m Panchromatic
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30m Multispectral L 15m New Fusion Result
15m Panchromatic
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Spatial Profile Comparison
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IHS fusion spatial profile
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IHS fusion spatial profile

Sample Profile of Selected Channel[s)
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New fusion spatial profile
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New fusion spatial profile

Sample Profile of Selected Channel(s)
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Conclusions

The new fusion technique has been tested with many IKONOS
and Landsat 7 data sets covering different areas. The image sizes
were more than 10,000 by 10,000 pixels.

All the fusions have shown a perfect result with:
« maximum detail increasing,
* minimum colour distortion, and

» natural colour and feature integration.
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