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CIMEL Electronique

172 rue de CHARONNE - 75011 -
Téléphone : 01 4348 79 33

01 43 48 62 61
http://www.cimel.fr

PARIS

Automatic PHOTOMETER CE 318-TU9

Date February , 2016
Customer Japan
Order N° 150207
STATEMENT of TESTS & CONFORMITY
Qt. Part N °
Electronic box CE318-C 1602 - 038 / UA 4797

) | =

Antenna for electronic box

GSM Radio GPS

"97685" "97686 " "97687 "
1 Head CE318-T 1602 -039 / T 1320 TU9
1 Collimator CL211 — 1379 — 1517

Head photometer’s cable

15pts 12m

RRIRIK| IXIAR] KR

1 Azimuthally Robot CE 318-M |1602 - 040 with calib report
1 Robot motor's calibration report [AZ & ZN 12m cable
1 Cable collar PVC  Nicoll

1 Directional Antenna 5m cable

with

Solar panel

K S5—-12V Phoenix

with

Wetness sensor

CE187 15m

Lighting rod with M10 nut

Copper braided wire for ground
network 16mm?2 in 25m coils with
one copper tubular lug M10

Earth rod + lug

Couple of batteries 6V

with cable

1 Supply 100 ~240V MASCOT |SP green connector / plug cable
PC serial transfer cable PC / DCP

1 PC transfer cable USBA-USBB |USB  "89024 "

9 Paper printed filter curves T 1320 TU9

CD ROM with filters data files

IR RIX] |2|9R] < |R

Cleaning optic cloth




CIMEL Electronique

172 rue de CHARONNE - 75011 -

PARIS

Tel:33-1434879 33 Web: http://www.cimel.fr

|HEAD NUMBER | 1320]Tus

|DATE Feb 2016 |

wavelength 1020 1640 870 675 440 550 740

Coef AUREOL 2.4080E-05]4.4650E-06 2.3638E-05] 2.8831E-05] 5.1214E-05| 3.7636E-05]  3.5054E-03
1020 1640 870 675 440 550 740

[Coef SKY 7.5015E-07]1.3910E-07 7.3638E-07| 8.9726E-07] 1.5943E-06| 1.1713E-06]  1.0896E-04

1640 870 675 440 550 740
[Coef GROUND [7.5015E-07] 1.3910E-07] 7.3638E-07] 8.9726E-07] 1.5943E-06] 1.1713E-06]  1.0896E-04]

Coef = Radiance/Digital Count

Radiance W/m2sr.nm

Wavelength : nm

SUN CALIBRATION

1020 | 1640 | 870 | 675 | 440
CNo 633272 | 1035851 | 835911 | 1097562 | 754683

550 | 1020i | 936 | 380 | 740
CNO 990214] 824539 618946] 138192 947948




Equipement ASTP Optique Téte N° > [T 1320 BRDF
CE 318 BRDF 9F UA N° > | UA 4797
In Ga As
Judson Japon
désignation cde code P, Code lot batch N° #
5 filtre 440 BP 10 nm  © 0362 AR
IRIDIAN (Canada) ABX000005 006 19043
o filtre 675 BP 10 nm  °10364 Faedp
JDSU (USA) 03 413
. fite870 BP 10nm ilde | AR
IRIDIAN (Canada) ABX000008 005 13938
; 810366 74070 IR
W2 filtre 937 BP 10 nm
IRIDIAN (Canada) ABX000009 004 19293
A fitre 1020 BP 10 nm ot L Sien
IRIDIAN (Canada) ABX000010 007 18300
filtra 740 BP2nm | 210880 | 740451R
uv2
BK ABX000003 n°3 #
filtre 380 BP 4nm = °'0%¢1 | 74050/R
Uv1
IRIDIAN (Canada) ABX000004 007 17362
5 filtre 550 BP 10 nm 510363 74054JD
BK 02/03 11
. 810368 74077 IR
WV filtre 1640 BP 25 nm
IRIDIAN (Canada) ABX000012 006 16919




Ccnes
La Crau - ROSAS

RObotic Station for Atmosphere and Surface
gl el [t

b5

La Crau, SPOT5 THR



Ccnes The calibration site

! Situation: La Crau
I located South-East of France (lat. = 43.56° ; long. = 4.86°)
_I rather good surface stability (dry area with small rocks)

1 Calibration historic
I first CNES campaign in march 1989 (coop. with LOA and INRA)
19 SPOT 1 calibrations (1989 = 1993)
1In 1994 : decision to develop an automatic calibration station
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®
Lcnes The calibration instrument

! CIMEL Instrument
(derived from AERONET one)

! Filters wheel : 8 filters + 1 dark plate
1 2 collimators and 2 detectors: Si and InGaAs

# 1 2 3 4 5 (6] 7 |8 9 10 11 (12| 13

A(nm) 870Si| 1600 (670Si| 1020 |550Si 440Si 380Si|870InGaAs | 1020Si 937Si
InGaAs InGaAs

I Maintenance including calibration once a year
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B
Ccnes Measurements protocol

 « Sun » protocol
! Direct sun view : extinction measurement </

) « Principal plane » protocol

-1 Sky radiance : measurements in the principal plane

] « Almucantar » protocol ot
-1 Sky radiance : complete azimuth rotation for 6v = 6s
! « Ground » protocol (specific to this prototype) %
1 Ground radiance measurements for different v (9\
e

= Automatic and continuous acquisition :
first morning acquisition air mass<5 - last evening acquisition air mass>5

= Complete measurement set every 90 min. : SUN + ALM + PPL + GND (1st
elevation) + SUN + GND (2nd elevation) +...+ GND (12th elevation) + SUN

= Transmitted to CNES every evening via a GSM link
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Ccnes Instrument calibration (1/4)

_!lrradiance calibration
1 based on the Bouguer-Langley extinction law (all wavelength)

Matin Aprés-midi
55051 A=4372 Tt 0.163272 5505i- A-4430 - Tt- 0174363
ms=0.002261<0.015000 Comr=0.93986350.95 ms=0.009672<0.015000 - Comr-0.998203,0.95
ConTt=0.000985<0.1 minTt=0.161465>0.0 ConTt«0.047170<0.1 - minTt=0.16847250.0
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A, = instrument irradiance calibration coefficient
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Ccnes

Instrument calibration (2/4)

_!lrradiance calibration performed every day : A, monitoring

CE(
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Lcnes Instrument calibration (3/4)

-!Radiance calibration
! based on Rayleigh scattering for 380, 440, 550 nm bands
Xi= B "Gy "Ly

(sky radiance in the principal plan)

L, estimated using a
radiative transfert code

B, = instrument radiance calibration coefficient

- Q=B,/A,: instrument solid angle (wavelength independent)

A"

— Computation of the radiance calibration coefficient for the other
spectral bands (red, NIR and SWIR)
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Ccnes Instrument calibration (4/4)

! Rayleigh scattering

Etannige en iy

Etannage &n Lminance Omega tire

o4 Omapai380) « 0 WA+ 011520 S = O 0908EE

- 380nm
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Ccnes

Ground reflectance

Shadow mask of the pole
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Ccnes
Ground reflectance

_IAdjustment of a BRDF model (iterative filtering)

BADF CIMEL  350%: 100872006 1539234165336 &
SAT 2006 20062006 - 0 131263 BADF Roijean 35031 10052006 153925165306 6
SAT 200620062006 013431

e o @ o
2 & & &8 - & = & =

e e @ o °

g ® ® 8 - & ® & =

Hot spot

ROSAS ground reflectance (550nm) Estimated BRDF model (550nm)

CEOS WGCV IVOS Workshop — Ispra — 18-20 October 2010 P. Henry 10/14



. O i
- ° I S *b' PsaT
F g | -
k- S T
\ \-. . : j .~:l :‘ ‘? '
PAGEN & T “ S~

P Toa
Taerosol Atmospheric
————— Radiative \Transfert
P, H20, O3 M e I

> ¥

Calibration coefficient

Psar! P toa

Psurface Speetral
————=  resampling

CEOS WGCV IVOS Worksho P. Henry 11/14




Ccnes
SPOTA4 calibration

Date B1 (green) B2 (red) B3 (NIR)
07-Nov-05 0.720 0.819 0.771
13-Mar-06 0.752 0.764 0.763
23-Mar-06 0.801 0.826 0.836
03-Apr-2006 0.770 0.824 0.786
02-Nov-06 0.732 0.822 0.794
13-Nov-06 0.751 0.842 0.796
22-Nov-06 0.729 0.807 0.789
Average 0.751 0.815 0.791
Standard deviation 0.026 0.023 0.022
Official cal. (01/06/06) 0.743 0.821 0.809
Discrepancy +1.1% -0.7% -2.2%

© Low scattering over 7 measurements
© Good consistency with the official calibration
= No calibration for the SWIR band
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Ccnes Present status

.1 ROSAS : operational for SPOT calibration
one calibration campaign per year
-l Successfully tested with a set of Formosat 2 images

1 Development of an operational software for ROSAS data archiving,
testing and processing

! industrial development
! friendly interfaces, calibration results traceability, expertise toolbox
1 acceptance : October 2010
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L . Prospects

! Improve the calibration method :
.1 H,0 content using the 937nm band

_! extend the calibration to the SWIR domain

1 Study a ROSAS evolution for the Sentinel-2 in-flight calibration
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