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The commissioning phase SCHEDULE

Platform commissioning

Instrument commissioning
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User segment commissioning
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RC - 1QC: Vicarious Calibration Concept

OSCAR* (Optical Sensor Calibration Absolute

with simulated Radiances)

» Relies on combination of various
vicarious calibration methods to
reduce uncertainty in the calibration

results and to verify the different

requirements

- / / o *Sterckx et al. IURS, 2014, Sterckx et al. , TGARS, 2013; -
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Experimental calibrations : the linearity check

Integration time changes in steps over

homogenous areas

Linearity check

0.003
0.0025 H I I
0.002

DDARA \ imacao 17106

IT (s)

A S5 GNP S

000000

- = 0
T 0 100 200 300 400 500 600 700 800 900 1000
f v I O Line number

vision on technology 24/06/14

4
© 2014, VITO NV




Lunar Calibration

Observation of the moon :

Phase angle 7° +/- 0.5 degrees
(moon - observer - sun angle)

Pitch maneuver : 360 degrees
rotation at approx. 0.2 °/s

Oversampling of +/-4.0

PROBA-V ‘
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RC- Image Quality Center: HMI

Automated distribution towards PF

View at the database using Graphical User Interface

fully automated image workflows and statiscal processing

Full traceability new instrument calibration parameters updates

start date

type

Reference

RawSegment_PR
RawSegment_PR

Calibration Result Hi

Resuts | Reports | Parametes | Reauents | P

oo Resuts | Reports | Porameters | Requests | Products | Nominal Data Request | Overlap |

. nitiate new report
F start date: ;201 2-0910

Report history

start date: |2010-07-01

[+]

stop date: | 2012.09.1

[¥]

stop date: |2012.08.0)

M O[=0 .

Report Details

type | &1 .
RawSegment PR 1 summary camera results :
RawSegment_PR id Sty stalus closed Strip Results IcP [
= 137192 2012-05-01 00:00.00_ TIPS 08012012 (SR 0.99401451 10 90602153018
RawSegment_PR lss7 2010-07-01 00.00:00 w3 099457314 10 -905 45647425
137135 2010-07-01 00.00:00 S 0.99653605 10 903 47599145
273829 2010.07-01 00.00.00 R 099524073 1o -904.78196583
5 ELUE 0.99383635 o -a08 20187354
RED 0.09867459 1o La01 32717323
2013 5 — = F—
2013 strip results
2013+ i :
201&'Absolute [ZJ Update BLUE| [JJ Updete RED ] Update NR
013
= 201}( T ] [ Methos [ Resut [ staev [ Windowidays) [ count | [ ethod [ Resut [saevlwtwamﬂcm Method | Resut | Stdev | wtrwwldmltcm]l
cLouo 1099285... 24561... & 9 | [RaviEiGH  099867...24561... B 3 icLow 10.99612...[24561... & 3
20 20130 stip Resuts P % RAYLEIGH  0.99469...24561... 8 0 [SUNGLINT _ 0.99497...124561... 8 o
31 2013-5505 093401451 10 -906.02153. oJ [SUNGLINT  10.99488...24561... 8 9 IDESERT 0.99462...24561... & Q
32 2013GMR3 099457314 10 1.905.45647... DESERT  0.99290...24561... 8 s
33 2013-(SViR2 0.99653605 110 1903.47593...|
NR 0.99524079 10 -904.78195...
I ! 1l !
g; ;g::’;—_uUE 105938363510 -906.20187...
) 03985745810 L901 32717 B
||RawSegment_PR|36 20130
|[RaveSegment_PR :3; gg:;:Darkcurrent [ Update SWR1 2] Update SMR2 2] Update SRS
Raw t_PR
IRa Segment_PR 2013-1 ] Update DARKCURRENT LEFT [ Method [ Resut [ stiev [ wintowidays) [ ount | [ method | Resus [ stiev [ Windowtdays) [ Count | [ method [ Resus Ismev [ Windowiaays) [ court ||
wSeg 20 2013t SUNGLINT __10.98987... 24561... 8 [ SUNGLINT __0.99974...24561... 8 '@ | [SUNGLNT  099755..[24561 s s
RawSegment Pﬂ Strip [ Resuts DESERT 099815...24561... 8 ] DESERT 0.99332.../24561... 8 3 DESERT 0.99156... 24561 .. 3
RawSegment PR[,> 2013
43 2013
44 2013
45 2013-bo-zo - p— e e e e ——
46 2013-06-23 Seriest cLoun 2012-08.07 00.07: 11 083301317 ﬁgq@gasg 10.00912279
47 2013-06-23 Seriest lcLouo 2012-08-08 00.07:11/0.99961125 10.00304733 10.00448404 -
48 2013-06-25 T T




Instrument Programming Center (IPC)

« Communication with Mission Control Center (MCC) for acquisitions

» with specific instrument settings

* over non-nominal sites

* with maneuvers

[Z) calibration C

| Bca

|| Nominal Requests | = Instrument Re|
I

mpaign Form

Name |Ray1eigh01

| J¥ Filter on application period from |2013-06-06 4 o |2013-07~16 = 2 |__ Type IP.AYLEIE vl Frequency Idaily Priority
Name VlType |Applicaﬁon Period |Fre — A ion Period
[L) SNOW_GR_001_01  SNOW 2013-06-23700:00:00Z - 2013-06-26T00:00:00Z Lida| | o — = —
[Z) RAY_PSE_000_01 RAYLEIGH 2013-06-13T19:00:00Z - 2013-06-14T12:00:00Z e I2°13'06’271'00'00'00Z 2 |2°13'°6'27T°°'°°'°
[2) RAY_PNW_001_01 RAYLEIGH 2013-06-19T12:00:00Z - 2013-06-26T12:00:00Z  1/dz
|2} RAY_Is_000_01 RAYLEIGH 2013-06-13T19:00:00Z - 2013-06-14T12:00:00Z r ROl
B WSC SPOD0201  MSCELLANEOUS  S119.0825T0000007. 201506.7700:00,00¢ L A ESMRNNCR NRN RG N
-06- :00:00Z - -06- :00: a 7 g o — o

|Z) MISC_BOU_001_02  MISCELLANEOUS  2013-06-25T00:00:00Z - 2013-06-27T00:00:00Z 1/da @ RAY_AN_001 14007 200 6250 ¥
[2) MISC_Am_002_01 MISCELLANEOUS ~ 2013-06-17T00:00:00Z - 2013-06-21T00:00:00Z 1/da
[2) misc_am_o01_o01 MISCELLANEOUS ~ 2013-06-17T00:00:00Z - 2013-06-21T00:00:00Z 1/da
U LIN_Lib_001_02 LINEARITY_CHECK 2013-06-20T00:00:00Z - 2013-06-23T00:00:00Z

LIN_Lib_001_01 LINEARITY_CHECK 2013-06-17T00:00:00Z - 2013-06-21T00:00:00Z

DES_Lib_001_02_BOU DESERTS 2013-06-25T00:00:00Z - 2013-06-27T00:00:00Z 1/da © AddROI | 5 Delete ROl |
U DES_Lib_001_02 DESERTS 2013-06-21T00:00:00Z - 2013-06-25T00:00:00Z 1/da i

DES_Lib_001_01 DESERTS 2013-06-17T00:00:00Z - 2013-06-21T00:00:00Z 1/da Sl States

DC_PSE_001_04_OIP2 DARK_CURRENT  2013-06-23T00:00:00Z - 2013-06-29T07:00:00Z 1/2d " ' I
U DC_PSE_001_03_OIP1 DARK_CURRENT  2013-06-23T00:00:00Z - 2013-06-29T07:00:00Z 1/2d v LeftSION ¥ Centre SION ¥ Right S| ON
|=) DC_PSE_001_02_0IP2 DARK_CURRENT  2013-06-20T00:00:00Z - 2013-06-24T00:00:00Z 1/2d |_ N
=) DC_PSE_001_02_0IP1 DARK_CURRENT  201306-20T00:00:00Z - 2013-06-24T00:00:00 1/2d :

| DC_PSE DARK_CURRENT - LP/IT | Compression | Gains |

Line period  |VNIR: 15 ms / SWIR: 30 ms |
Integration times
Increment Value
VNIR IO.lms j |1A2ms :I
| SWIR |0.4 ms j |0.4 ms :I

* calibration campaign... =) elete atalogue...

Add calibrati i D ROI Catal
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Absolute calibration coefficient

Assessment absolute calibration Assessment interband calibration
Libya4 RIGHT CAMERA DCC INTERBAND - OLD A PARAMETERS
1.15 1.05
WBLUE
. " " N mNR 1.04 0 N I R
= " L ] = . WRED -
11 . . . . n ., Pre-flight !
= . " a : " LI, \.'. mSWiR2 ’
at ¥ ---'l-. . FE— SWIR3 1.02 1
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-
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Pre-flight cal. coef os7 4 1 3
096 2
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DATE BLUE LEFT BLUE CENTER BLUE RIGHT NIRLEFT  NIR CENTER NIR RIGHT
Libya4 RIGHT CAMERA DCC INTERBAND - NEW A PARAMETERS
115 1.050
WBLUE
WRED 1.040
EWNIR . .
11 wans w0 Vicarious
WSWIR2
SWIR3 1.020
1.05
- . - :- . E 1.010
u pon B . . {
< = ] : =T | ‘ [ | n £ 1000
1 lI oy .: r'..l'l!l'l!!'? !'l = 2 . I B
2l Foam = 1 £ 099 s + i
" 0.980 . :
0.95
. . 0.970
Vicarious cal.
09 0.960
: 10Jun 20Jun 30-Jun 10-Jul  20Jul  30Jul 9-Aug 19-Aug 29-Aug 8-Sep 18-Sep 28Sep 8-Oct 18-Oct 28-Oct 7-Nov
DATE 0950
BLUE LEFT BLUE CENTER BLUE RIGHT NIRLEFT  NIR CENTER NIR RIGHT
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Equalisation
* Reduction of SWIR stripes

Non-linearity

« A few bad SWIR pixels identified +
some marked as suspect

« SWIR detector non linearity for DN > 3300 => IT reduced
» Observed linearity VNIR below 1 %
. Observed linearity SWIR below 0.4 %

0005 am

s 0

Integratian time (5)

005

Dark current

* Monitoring of stability
» Identification bad & suspect pixels

Vignetting

~

List of bad pixels
List of 10 SWIR

>~ VIto
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CAMERA [STRIP BAD (commis)
LEFT SWIR1 352
LEFT SWIR2 711,863
LEFT SWIR3 438,759
CENTER [SWIR1 1021
CENTER [SWIR2 769
CENTER [SWIR3 890
RIGHT SWIR1

RIGHT  [SWIR2 14,438

bad p+xels =

RIGHT |

SWIR3—|
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Oscar Libya-4 calibration - LEFT

Libyad LEFT CAMERA Libyad LEFT CAMERA
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% VItO Govaerts, Y., Sterckx S. and Adriaensen S., Remote Sensing Letters, 4(6), 2013.
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Oscar Libya-4 calibration - CENTER §

Libyad CENTER CAMERA

EEEEE

Libyad CENTER CAMERA

Libya4 CENTER CAMERA

Libyad CENTER CAMERA

i

® SWIR1

A SWIR2

SWIR3

etters, 4(6), 2013.



Oscar Libya-4 calibration - RIGHT

0.9 0.9
15-Jun  16-Jul 16-Aug 16-Sep 17-Oct 17-N 21-Mar 21-Apr 22-May 15-Jun  16-Jul -
DA DAT
# VItO Govaerts, Y., Sterckx S. and Adriaensen S., Remote Sensing Letters, 4(6), 2013.
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(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

ProbaV L1C vs. MERIS model — Band: BLUE — TMA: LEF
20 —T— T T T T T [ T T T T T T T T [ T T T T
- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: 7]
[ Nb of ProbaV L1C products simulated: 39 (3—sigma filtered =  8) ]
F Mean value in % —2.18 % (95% Cl = +/— 0.37 % assuming norm. distrib.) E
[ Standard deviation in %: 1.15 % ]
L Temporal linear trend:  1.48 %/year (95% Cl = +/— 1.92 %/year assuming norm. distrib .}
= —Ssigr t ty a ited to \ reflect e ulation 0 2 B
10— =]
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L Analysis performed on the: Tue May 27 07:42:27 2014 ]
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ProbaV L1C vs. MERIS model — Band: NIR — TMA: LEFT
20 T T T T T T T T T T T T T T T T T T T T T T T T
[ STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: =1
[ Nb of ProbaV L1C products simulated: 39 (3—sigma filtered =  8) ]
- Mean value in %: 0.08 % (95% Cl = +/— 0.40 % assuming norm. distrib.) e
[ Standard deviation in %: 1.25 % ]
L Temporal linear trend:  1.12 %/year (95% Cl = +/— 2.17 %/year assuming norm. distrib.]
- —sigma u taint ted reflectan ulat 00 2 B
10— —
L I I kT 41| | T 3
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L Analysis performed on the: Tue May 27 07:42:28 2014 ]
=20 oo b o o b b
150 200 250 300 350 400

Day since launch (07,/05/2013)

o T

(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

24/06/14

ProbaV L1C vs. MERIS model — Band: RED — TMA: LEFT
20 s L L A R S B S S S B B S
- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: =
[ Nb of ProbaV L1C products simulated: 41 (3—sigma filtered =  4) ]
 Mean value in %:  —0.97 % (95% Cl = +/— 0.27 % assuming norm. distrib.) e
| Standard deviation in %Z:  0.85 % i
| Temporal linear trend: —0.92 %/year (95% Cl = +/— 1.47 %/year assuming norm. distrib)
L e it ansociatad te reflectance alatien 0 7 -
10 =]
r * 7‘ T | ]
Y= ~ Tel 1 x L} LT plilil 4
B * *)i * ) ‘ % ™ 3 i
& = ‘ 1 E * LA T |
= |
B Analysis performed on the: Tue May 27 07:42:27 2014 ]
-20 ¢ opop ol G oGe & % JH % § & J 9 05 0§ 4 T S N
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PROBA-V vs MERIS 3rd repr.

Bouvet M., RSE, 140, 2014.
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(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

Pro

baV L1C vs. MERIS model — Band: BLUE — TMA: RIGH

20 — T T T T T T T T T T T T T T T T T
- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: 7]
[ Nb of ProbaV L1C products simulated: 40 (3—sigma filtered = 1) ]
F Mean value in % —2.83 % (95% Cl = +/— 0.29 % assuming norm. distrib.) B
[ Standard deviation in %: 0.92 % ]
L Temporal linear trend: —0.44 %/year (95% Cl = +/— 1.98 %/year assuming norm. distrib]
= —sigma uncertainty a ited to \ reflectance 1ulation 0 % ]
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- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: =]
[ Nb of ProbaV L1C products simulated: 38 (3—sigma filtered =  3) ]
- Mean value in %: 0.67 % (95% Cl = +/— 0.45 % assuming norm. distrib.) E
[ Standard deviation in %: 1.38 % ]
| Temporal linear trend: —0.47 %/year (95% Cl = +/— 3.04 %/year assuming norm. distrib]
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STATISTICAL ANALYSIS OF (rho_TDA_F’V—rho_TOA_SIM)/rho_TOA_SlM in %:
Nb of ProbaV L1C products simulated: 38 (3—sigma filtered =  3)
Mean value in %:  —0.09 % (95% Cl = +/— 0.35 % assuming norm. distrib.)
Standard deviation in %: 1.09 %

Band: RED — TMA: RIGH

Praoaia 100

+/— 210

tance simulation:

Temporal linear trend: —3.45 %/year (95% Cl =

%/year assuming norm. distri
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PROBA-V vs MERIS 3rd repr.

BOUVET M., RSE,140, 2014.
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20 T T T T T T T T T T T T T T T T T T T T T T
STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: =]
Nb of ProbaV L1C products simulated: 26 (3—sigma filtered =  2) ]
Mean value in %: 1.18 % (95% Cl = +/— 0.42 % assuming norm. distrib.) E
3

ProbaV L1C vs. MERIS model Band: BLUE — TMA: CENTER

1.08 %
1.41 %/year (95% Cl = +/— 2.43 %/year cssurmng norm. distrib

—sigr reflect ! ulat

Standard deviation in %:
Temporal linear trend:

(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %

(rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %
o
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o
LI L L B B

BLUE
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20 C T T T T T T T T T T T T T T T T T T T T T T T T ]
- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: =
[ Nb of ProbaV L1C products simulated: 25 (3—sigma filtered =  3) ]
F Mean value in %: 0.76 % (95% Cl = +/— 0.56 % assuming norm. distrib.) E
[ Standard deviation in %: 1.39 % ]
| Temporal linear trend: —0.08 %/year (95% CI = +/— 3.37 V/yeor ossummg norm. distrib
L gl e ted to TOA reflect tion i
10 .
N * x S g T ]
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L x | * i
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- STATISTICAL ANALYSIS OF (rho_TOA_PV—rho_TOA_SIM)/rho_TOA_SIM in %: ]
[ Nb of ProbaV L1C products simulated: 26 (3—sigma filtered =  2) ]
F Mean value in %: 1.24 % (95% Cl = +/— 0.28 % assuming norm. distrib.) E
| Standard deviation in %Z:  0.87 % i
L Temporal linear trend: —0.82 %/year (95% Cl = +/— 1.56 7/year ussummg norm. distrit)
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PROBA-V vs MERIS 3rd
BOUVET M., RSE, 140, 2014.
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RAYLEIGH

Rayleigh - RIGHT camera

Rayleigh - LEFT camera
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DCC Inter-band

AAX
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DCC LEFT CAMERA
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DCC LEFT CAMERA

® NIR relative to RED
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Proba-V versus Landsat8
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»

»

»

Stability monitoring lunar observations

USGS ROLO model implemented (311g)
» Kiefer and Stone, 2005

» Based on thousands of automated
lunar observations

Model Input parameters :
» Phase angle
» Sun selenographic longitude
» Observer selenographic lat and lon

Model returns ‘disc equivalent
reflectance’

» Smoothed to Apollo sand
reflectance

» Corrected for distance observer —
moon and sun — moon

Proba-V stability plots ( relative to DEC)
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W

PROBA-V: first uncalibrated global monthly
synthesis (1/3 km resolution), June 2013
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