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Plan of the presentation

Ø Objectives of this study

Ø Methodology

Ø Results

MERIS tape09-01_20030418_105342
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Objectives of this study

Ø User point of view –
Not an expert study but an 
empirical approach

Ø “How user may replace / 
complement MERIS data 
with VGT and vice-versa”

SPOT VGT DVD09_20030320F080
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Methodology

Ø Data inventory
Ø Clouds / snow-ice / shadow

removal
Ø Study area
Ø Geometry comparison
Ø Radiometry comparison

MERIS tape04-02_20030407_100017
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Data inventory

Ø Huge amount of data – March-April 2003
Ø SPOT Vegetation - 2061 segments - 369 GB (compression ~28%)

Ø Envisat MERIS     - 1242 segments - 445 GB

Ø Product description
Ø SPOT Vegetation - Level P (Geocoded “Plate Carré”)

Ø http://vegetation.cnes.fr/system/specs/prcntnt.html  
Ø http://vegetation.cnes.fr/system/userguide.zip 
Ø http://www.vgt.vito.be/faq
Ø http://hdf.ncsa.uiuc.edu/RefMan41r3_html 

Ø Envisat MERIS - Level 1B (Tie-points grid)
Ø http://envisat.esa.int/services/esa_doc/doc_env.html
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Footprint of SPOT VGT data on the first DVD
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Clouds and snow-ice removal
SPOT Vegetation

Ø Status map
Ø Bits 0,1: clear, shadow, 

uncertain,cloud
Ø Bit 2: ice-snow
Ø Bit 3: Land / water
Ø Bit 4: SWIR quality
Ø Bit 5: B3 quality
Ø Bit 6: B2 quality
Ø Bit 7: B0 quality

Envisat MERIS

Ø MDS(16) Measurement Data Set

Ø Bit 8: cosmetic
Ø Bit 9: duplicated
Ø Bit 10: glint risk
Ø Bit 11: suspect
Ø Bit 12: land / ocean
Ø Bit 13: bright
Ø Bit 14: coastline
Ø Bit 15: invalid
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SPOT VGT - Status Map

Colour composition
B0(B)-B2(G)-B3®

Bits 0,1
clear/shadow/uncertain/cloud

Bit 2
Ice / Snow

Bit 3
Land (1) / Water (0)

Bit 4
SWIR Quality (1:Good)

Bit 5
B3 Quality (1:Good)

Bit 6
B2 Quality (1:Good)

Bit 7
B0 Quality (1:Good)
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Envisat MERIS – MSB MDS(16)

Bit 0
Cosmetic

Bit 1
Duplicated

Bit 2
Glint risk

Bit 3
Suspect

Bit 4
Land 

Ocean

Bit 5
Bright

Bit 6
Coastline

Bit 7
Invalid
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SPOT VGT Algeria – Clouds and shadows masking
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Study area 1 - Europe

Study area

X              Y
. UL = (-1 300 000 m , +8 000 000 m)
. LR = (+6 000 000 m , +2 000 000 m)

. UL  Longitude = -11.697 771 dd  (-0.204 163 533 411 radians)
Latitude  =  71.985 900 dd  ( 1.256 390 974 840 radians)

. LR  Longitude =  53.989 425 dd  ( 0.942 293 231 130 radians)
Latitude  =  17.996 475 dd  ( 0.314 097 743 710 radians)

0001_LOG.TXT: MAP_PROJ_RESOLUTION       0.0089285714°
=> pixelHeight / pixelWidth = 0.008 928 5714  *  PI / 180  * 

(6 378 137.0000000 + 6 356 752.314 2452) / 2
= 992.257 758 m

Image height = (UL.Y - LR.Y) / pixelHeight
= (+8 000 000  - +2 000 000 ) / 992.257 758 
= 6047 lignes

Image width  = (LR.X - UL.X) / pixelWidth
= (+6 000 000  +  1 300 000)  / 992.257 758
= 7357 pixels
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SPOT VGT / MERIS Spectral matching
Ban

d
Band centre 

(nm)1
Bandwidth

(nm)
Primary Use

1 412.5 10 Yellow substance and detrital pigments

2 442.5 10 Chlorophyll absorption maximum

3 490 10 Chlorophyll and other pigments

4 510 10 Suspended sediment, red tides

5 560 10 Chlorophyll absorption minimum

6 620 10 Suspended sediment

7 665 10 Chlorophyll absorption and fluo. reference 

8 681.25 7.5 Chlorophyll fluorescence peak 

9 708.75 10 Fluo. Reference, atmospheric corrections 

10 753.75 7.5 Vegetation, cloud 

11 760.625 3.75 Oxygen absorption R-branch

12 778.75 15 Atmosphere corrections 

13 865 20 Vegetation, water vapour reference

14 885 10 Atmosphere corrections 

15 900 10 Water vapour, land

Bands width 1 to 15 are given in nm

B0 0.43 – 0.47 µm

B2 0.61 – 0.68 µm

B3 0.78 – 0.89 µm

SWIR 1.58 – 1.75 µm
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Absolute location accuracy of SPOT Vegetation
VMAP0 coastlines
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Absolute location accuracy of Envisat MERIS
VMAP0 coastlines
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Absolute location accuracy of SPOT VGT from Landsat scenes
SPOT VGT DVD09 V2KRNP_20030320F080
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Absolute location accuracy of SPOT VGT from Landsat scenes
Error vector field - SPOT VGT DVD09 V2KRNP_20030320F080
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Absolute location accuracy of Envisat MERIS from Landsat scenes
tape04-02 20030407_100017
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Absolute location accuracy of Envisat MERIS from Landsat scenes
Error vector field - tape04-02 20030407_100017
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SPOT VGT 20030417F227 / MERIS 20030417_094920

Disparity analysis (example 1)

FILE V2KRNP____20030417F227.com-europe.msk-bit-01.1

STATISTICAL WINDOW SIZE   = 31 
EXPLORATION WINDOW HEIGHT = 15 
EXPLORATION WINDOW WIDTH  = 15 

TOTAL NUMBER OF PIXELS =      400932 
IMAGE PIXELS           =      127781 
CANDIDATE PIXELS  (*)  =       11451 

TIE-POINTS             =           0 

CONFIDENCE VALUES:
MINIMUM                =    0.000000 vs.   95.000662 (*)
MAXIMUM                =  100.000000 vs.  100.000000 (*)
MEAN                   =   38.191129 vs.   97.769544 (*)
VARIANCE               =   17.190351 vs.    0.030642 (*)
STANDARD DEVIATION     =   41.461248 vs.    1.750490 (*)

X DISPLACEMENT:
ON LIMIT               = 4489 / 127781 (3.51%)
RMS                    =    1.885688 vs.    1.398353 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.411495 vs.    0.129866 (*)
STANDARD DEVIATION     =       1.840 vs       1.392 (*)

ORIGINAL VALUES:
RMS                    = 1871.088959 vs. 1387.527142 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  408.308873 vs.  128.860961 (*)
STANDARD DEVIATION     =    1825.995 vs 1381.530 (*)

Y DISPLACEMENT:
ON LIMIT               = 5329 / 127781 (4.17%)
RMS                    =    1.988585 vs.    1.577447 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.563115 vs.   -0.019937 (*)
STANDARD DEVIATION     =       1.907 vs 1.577 (*)

ORIGINAL VALUES:
RMS                    = 1973.189269 vs. 1565.234390 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  558.755378 vs.  -19.782770 (*)
STANDARD DEVIATION     =    1892.424 vs 1565.109 (*)
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SPOT VGT 20030320F080 / MERIS 20030407_100017

Disparity analysis (example 2)

FILE V2KRNP____20030320F080.com-europe.msk-bit-01.1

STATISTICAL WINDOW SIZE   = 31 
EXPLORATION WINDOW HEIGHT = 15 
EXPLORATION WINDOW WIDTH  = 15 

TOTAL NUMBER OF PIXELS =      367235 
IMAGE PIXELS           =      127819 
CANDIDATE PIXELS  (*)  =       26025 

TIE-POINTS             =           0 

CONFIDENCE VALUES:
MINIMUM                =    0.000000 vs.   95.005203 (*)
MAXIMUM                =  100.000000 vs.  100.000000 (*)
MEAN                   =   38.832851 vs.   99.324409 (*)
VARIANCE               =   18.316116 vs.    0.014442 (*)
STANDARD DEVIATION     =   42.797332 vs.    1.201730 (*)

X DISPLACEMENT:
ON LIMIT               = 5763 / 127819 (4.51%)
RMS                    =    2.124683 vs.    1.529187 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.495711 vs.   -0.067593 (*)
STANDARD DEVIATION     =       2.066 vs       1.528 (*)

ORIGINAL VALUES:
RMS                    = 2108.233310 vs. 1517.348212 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  491.873325 vs.  -67.069396 (*)
STANDARD DEVIATION     =    2050.051 vs 1515.865 (*)

Y DISPLACEMENT:
ON LIMIT               = 6437 / 127819 (5.04%)
RMS                    =    2.159090 vs.    1.495469 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.435086 vs.   -0.128830 (*)
STANDARD DEVIATION     =       2.115 vs 1.490 (*)

ORIGINAL VALUES:
RMS                    = 2142.374621 vs. 1483.891245 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  431.717116 vs. -127.832569 (*)
STANDARD DEVIATION     =    2098.425 vs 1478.375 (*)
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SPOT VGT 20030421F101 / MERIS 20030416_101633

Disparity analysis (example 3)

FILE V2KRNP____20030421F101.com-europe.msk-bit-01.1

STATISTICAL WINDOW SIZE   = 31 
EXPLORATION WINDOW HEIGHT = 15 
EXPLORATION WINDOW WIDTH  = 15 

TOTAL NUMBER OF PIXELS =      393855 
IMAGE PIXELS           =      143224 
CANDIDATE PIXELS  (*)  =       14942 

TIE-POINTS             =           0 

CONFIDENCE VALUES:
MINIMUM                =    0.000000 vs.   95.001770 (*)
MAXIMUM                =  100.000000 vs.  100.000000 (*)
MEAN                   =   27.976228 vs.   99.228654 (*)
VARIANCE               =   14.659026 vs.    0.016663 (*)
STANDARD DEVIATION     =   38.287107 vs.    1.290852 (*)

X DISPLACEMENT:
ON LIMIT               = 6227 / 143224 (4.35%)
RMS                    =    2.028857 vs.    1.602694 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.624889 vs.   -0.047731 (*)
STANDARD DEVIATION     =       1.930 vs       1.602 (*)

ORIGINAL VALUES:
RMS                    = 2013.149791 vs. 1590.285513 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  620.051092 vs.  -47.361692 (*)
STANDARD DEVIATION     =    1915.283 vs 1589.580 (*)

Y DISPLACEMENT:
ON LIMIT               = 7143 / 143224 (4.99%)
RMS                    =    2.069832 vs.    1.481372 (*)
MINIMUM                =   -7.000000 vs.   -6.000000 (*)
MAXIMUM                =    7.000000 vs.    6.000000 (*)
MEAN                   =    0.583366 vs.   -0.145349 (*)
STANDARD DEVIATION     =       1.986 vs 1.474 (*)

ORIGINAL VALUES:
RMS                    = 2053.807642 vs. 1469.903521 (*)
MINIMUM                = -6945.805969 vs. -5953.547974 
(*)
MAXIMUM                = 6945.805969 vs. 5953.547974 (*)
MEAN                   =  578.849495 vs. -144.223391 (*)
STANDARD DEVIATION     =    1970.548 vs 1462.811 (*)
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SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-03 2030416_101633)

Colour matching (example 1)
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SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-03 2030416_101633)

SPOT B0 /
MERIS B2

Color matching (example 1)

SPOT B2 /
MERIS B6

SPOT B3 /
MERIS B13
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SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-04 2030417_094920)

Colour matching (example 2)
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SPOT B3 /
MERIS B13

SPOT B2 /
MERIS B6

SPOT B0 /
MERIS B2

Color matching (2)

SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-04 2030417_094920)
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SPOT VGT (DVD09-V2KRN_20030320F080) /
MERIS (tape04-02 2030407_100117)

Colour matching (example 3)
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SPOT B3 /
MERIS B13

SPOT B2 /
MERIS B6

SPOT B0 /
MERIS B2

Color matching (3)

SPOT VGT (DVD09-V2KRN_20030320F080) /
MERIS (tape04-02 2030407_100117)
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Conclusions

Ø Excellent geometry accuracy

Ø A radiometry equivalence still to be studied

Ø Complementary instruments
Ø Multi-instrument synthesis
Ø Multi-instrument NDVI
Ø Multi-instrument event tracking
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