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SPOT 7 Data overview

= Data from SPOT 7
= Sioux Falls
" Pueblo
" Raill Road Valley
" Four spectral bands
" Blue, Green, Red, Near Infrared
" Ground sampling distance: 1.5 m (PAN), 6 m (MSS)

= Data for. analysis in WGS UTM Zone 13N (Pueblo) and
14N (Sioux Falls)

" Reference data: Orthoimagery.
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Spectral Bands

Spectral Wavelength ( um)
Bands
SPOT 7 Landsat 8

Blue 0.450 — 0.520 0.45-0.51
Green 0.530 — 0.590 0.53-0.59
Red 0.625 — 0.695 0.64 — 0.67
NIR 0.760 — 0.890 0.85-0.88
Pan 0.450 — 0.745 0.50 - 0.68

* Red, NIR and Panchromatic bands are
significantly different from Landsat
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Geometric Accuracy Assessment

® Performed using the Landsat Image Assessment System (IAS)
" Developed for Radiometric and Geometric Characterization and Calibration
for Landsat data.

= Band to Band (B2B) assessment
" B2B is performed to test band alignment of the image data
" |t is typically done by registering each band against every other band

" |mage to Image registration assessment tool

® Image Matching is usually performed to compare the relative accuracy
between two images

= Performed against an image of higher accuracy (reference data)

" The results provide an insight to the relative accuracy of the search image
with respect to the reference image

" When the correlated points are plotted in the image, it also helps to detect
any systematic bias in the image
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SPOT 7 Geometric Data Analysis

" Image matching using Orthoimagery as
control data for MSS and PAN data

" Coordinate System: WGS 84 UTM Zone 13N
for Pueblo and Zone 14 N for Sioux Falls data

5 Semi Automated

" Since data were over cities, uniform selection of points
would likely hose points over buildings etc.

" Therefore several sub-images were chosen
" |mage Matching performed for sub images
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SPOT 7 Geometric results

Summary statistics for SPOT 7 PAN band analysis: Pueblo

Pueblo X Y
121 analysis
PAN Band Meters
Mean 3.65 -3.25
StDev 1.28 0.87
RMSE 4.0 3.5
Total RMSE 5.3 meters (3.5 pixels)

Summary statistics for SPOT 7 PAN band analysis: Sioux Falls

Sioux Falls X Y
121 analysis
PAN Band Meters
Mean 1.77 1.72
StDev 1.89 1.66
RMSE 2.64 2.44
Total RMSE 3.6 meters (2.4 pixels)

RMSE for MSS data < 1.5 pixels @ 6 m pixels in Pueblo and
Sioux Falls

MSS bands are registered to within 0.28 pixels of each other
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* Imaged on Dec-038-
A
—J




maged on Dec-19-2014.

ROI Lat: 38, 30, 26.07
ROI Lon: -115, 42, 7.97
50 X 50 pixels




TOA Reflectance over Rail Road Valley

TOA Reflectance

Landsat 8
Blue 0.2037
Green 0.2223
Red 0.2527

NIR 0.3014
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Observations

" From the test site SPOT 7 reflectance Is
higher than Landsat 8 reflectance
" Spectral differences are not accounted for
" Landsat image was cloudy

" SPOT 7 and Landsat 8 images were acquired 11 days
apart
" Observed region might have changed
" Need more investigation to find out if some differences
are related to radiometric calibration
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SkySat-1

" Frame camera instead of traditional scanning
technology

" Collects imagery or video at 30 frames per
second

" FIve Image bands
" Four multispectral
" One Panchromatic

® |Image processing includes RPC models,
Internal Ssensor geometry, SeEnsor. position
and sensor orientation
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Sample scene

= CataloglD:
S01 20150126T165015Z

" The image consists of
Six tiles

" The thumbnail Image Is a
mosaic image of the tiles

" Each tiles consists of TUE e 22
panchromatic, Bl

multispectral and pan-
sharpened images
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Image Dynamic Range

Band# |Min{DM)|Max[{DN) |Mean|DN)|5td Dev(DN) |Min{1%){DN)|Max{1%){DMN} |Dyan. Range | Effec Rad Res (bits)
| 119 | 4094 | 248764 | G0.8761 | 150 | asa | 34 | 9 |
| 60 | 943 | 96223 | 28395 | 7 | 204 [ 133 | 8 |
| 31 | 93 | 72595 | 33091 | a1 | 200 [ 159 | 8 |
| 11 | 755 [1a133 ] 363903 | 17 | 221 [ 204 | 8 |

| 102 | 2099 | 246808 | 49.8554 | 157 | 395 | 238 | 8 |
| 117 |

| 1037 | 141262 | 183784 | 14 | 20 | 8 | 7 |
"5 | s | oamo | aomz | m | a5 | s | 7
| 30 | 998 | 71852 | 27483 | 43 | 173 | 130 | &8 |
| 11 | s10 139075 | 3140722 | ss | 214 | 155 | 8 |
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Image Dynamic Range
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MTF Estimation using Edge Profile

* From the MTF target select a region with transition
from dark to bright or bright to dark
® Horizontal direction

" Vertical direction




MTF Estimation using Edge Profile -2/3




MTF Estimation using Edge Profile -3/3

* Take FFT of Line Spectrum Function (LSF) to get
Modulation Transfer Function (MTF)

" Estimate Full Width at Half Maxima (FWHM) from LSF
" Estimate MTF at Nyquist frequency
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LSF and MTF - B1
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LSF and MTF - B3
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LSF and MTF — B4
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LSF and MTF — Pan Band
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FWHM and MTF@Nyquist (%)
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Observations

* | .imited number. of Scenes were analyzed

" Some artifacts like noise and blurred edges
WEre observead

" MTF in horizontal direction IS better. than MTFE
In vertical direction

5 Band 1 MTFE I1s better than MTFE In other bands

" |t was difficult to extract good edge profiles
for MTE estimation
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Summary

= SPOT 7 and SkySat Characterizations performed
" Proba V and WorldDEM will be presented later today
® Future Analysis:

" Continued data assessments for Medium to High resolution
datasets ..

" Elevation data characterizations
" Pleiades Stereo pair data
" Working with WorldDEM

" More data are welcome

" More collaborations welcome
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