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UNB Importance of pan-sharpening

 More than 70% of optical satellites simultaneously
collect a low resolution MS image and a high
resolution Pan image.

 Most remote sensing and GIS applications desire high
resolution colour image.

« Effective and high quality pan-sharpening technique is
crucial for the success of many GIS/remote sensing
applications.

 Research on pan-sharpening has been conducted
since the mid-1980s.
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Tens of thousands papers on pan-sharpening
haves been published,
only a few outstanding pan-sharpening
algorithms have been adopted by industry.
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Widely used commercial pan-

sharpening algorithms

ERDAS IMAGINE:

e Subtractive Resolution Merge

ENVI:

« HPF Resolution Merge .

 Modified IHS Resolution Merge
« \Wavelet Resolution Merge

 Ehlers Fusion

« HCS Resolution Merge

* Resolution Merge
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CN Spectral Sharpening
Color Normalized(Brovey)
Gram-Schmidt

HSV Sharpening

PC Spectral Sharpening
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UNB Widely used commercial pan-
sharpening algorithms

ESRI: FuzeGo:

* Brovey  UNB Pansharpening
 ESRI

e Gram-Schmid : S

. IS HighView:

Simple Mean « Advanced Global Optimization
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UNB Comparison among different pan-
sharpening algorithms

Data used for the pan-sharpening:

 |IKONOS, 2002, Fredericton, Canada (Pan 540 MB, MS 135 MB)
 QuickBird, 2007, Beljing, China (Pan 820 MB, MS 205MB)
« GeoEye-1, 2009, Hobart, Australia (Pan 816 MB, MS 204 MB)

 WorldView-2, 2010, Moncton, Canada (Pan 131 MB, MS 65
MB).

All the images were in 16-bit format. All the MS bands were used
In the test.
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Pan-sharpening evaluation

v Visual Analysis

v Quantitative Analysis

There Is no consensus on guantitative
evaluation methods
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Comparison Results

All the images are displayed under the same
visualization condition, I.e.

 The same area of the images before and after pan-
sharpening are displayed, and

 The same histogram stretching is applied to all the
Images.
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WorldView-2 Panchromatic Image (launched in 2009) WorldView-2 Multispectral Image (natural colour)

N

Gramm-Schmidt (K odak fusion) HCS Shapened lmage(newly developed

PCA Sharpened image (widely used) Sharpened Image in 2010)

Figure 3. Comparizon of performance berween the HIS, PCA. G5, and HCS pan-sharpening algorithims for a Ww-2 image.
C. Pacwick, M. Deskevich, F. Pacifici, and S. Smallwood (2010): WorldView-2 PanSharpening. ASPRS 2010 Annual Conference, San Diego, California, April 26-30, 2010







UNB Comparison conclusions

 FuzeGo produces constant best results for all
type of sensors and areas.

e Other techniques work well for some images or
sensors, but not for others

 The second best technique is Gram-Schmidt
(Kodak’s patent). But it produces poor results for
WorldView-2 images.

The third best technique is HCS, but still result is not
consistent.
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Further examples of FuzeGO
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IKONOS, July 2000
San Diego, USA

FuzeGo

Original IKONOS Pan and MS images courtesy of Space Imaging Inc. (now GeoEye Inc.)
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QuickBird, May 2005
Beijing, China

FuzeGo

Original QuickBird Pan and MS images courtesy of DigitalGlobe Inc.
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QuickBird MS 1,2, 3 in B, G, R, FuzeGo result, 0.7m
(2x enlarged)
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GeoEye-1, February 2009

Hobart, Australia

FuzeGo

Original GeoEye-1 Pan and MS images courtesy of GeoEye Inc.
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GeoEye-1 satellite, original natural colour, 2m
Launched in 2008
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GeoEye-1, original natural colour, 2m §
8x enlarged
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Geokye-1, FuzeGo, 0.5m |
2x enlarged
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WorldView-2, July 2010

Moncton, Canada

FuzeGo

Original WorlView-2 Pan and MS images courtesy of DigitalGlobe Inc.
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THE 8 SPECTRAL BANDS OF WORLDVIEW-2

WorldView-2 is the first commercial high-resolution satellite to provide 8 spectral sensors in the visible
to near-infrared range. Each sensor is narrowly focused on a particular range of the electromagnetic
spectrum that is sensitive to a particular feature on the ground, or a property of the atmosphere. Together

they are designed to improve the segmentation and classification of land and aquatic features beyond
any other space-based remote sensing platform.

QuickBird

Panchromatic C I ESSSS—S——

Multispectral | N | I

WorldView-1

Panchromatic |

WorldView-2

Panchromatic U IINNESSSS—S—_—_

Multispectral |GG I B 8
1 2 3 4 5 6 7
400 500 600 700 8oo 900 1000 1100

Wavelength (nm)

www.DigitalGlobe.com
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FuzeGo Software

UNB
[% Fuze Go
fuze go
| Input Images |
|!
Seliimgs
|
| (R TLRTIT) |
| | Image Viewer |
6/21/2013
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Input MS Image

|
Input Pan Image
Fan Image Hie: | WS |

Procass | Llase |

http:/lwww.fuzego.com/

Rakesh K. Mishra
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FuzeGo in ENVI 5.1 Beta

r[ﬂ Fuze Go Pan Sharpen = Eﬁﬂ
fuze go b _
| Fuzeloingtaliabon gt Images ,
Input M3I Imago
M5i knage Fle: po_311544_bom_DOODO00 t | Browse.. |
|
Input PAN Image
PAN kmge Fie: po_311544_pan_0000000 i | Peowse |
|_Help. | [ Abow | | Pocess | | Concel |
Fl

a4
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Conclusion

v' FuzeGo achieves constant good fusion results
regardless of the differences in sensors, areas
and seasons.

v Fully automatic

v' FuzeGo achieves:
=  maximum detall increasing,
=  minimum colour distortion, and
= optimal colour and feature integration.

v UNB-Pansharp has been widely recognized by
Industry
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