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PLEIADES MISSION /k@

Spatial resolution:

« Panchromatic: 0,70 m
(product resampled @ 0.5m
to improve robustness to
ground processing)

. XS (B, G, R, NIR): 2.80 m

Swath: 20 km
Revisit Capability: 1 day with 2
satellites

DT R RIS . pHR1A launch: December 17, 2011
I TR . pHR1B launch: December 2, 2012
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PLEIADES SATELLITE

Antenna Support

A new concept compared to Spot

A small and very agile satellite to improve
operational capability and minimize the conflicts
between users

Instrument

Designed for high agility
Compact <1000 kg satellite with low inertia
Rigid satellite with fixed solar array

Attitude control system with 4 powerful CMG
(Control Moment Gyros) actuators

= agility (roll and pitch):
5°in 8 seconds
10° in 10 seconds
60° in 25 seconds

Designed for high geometric image

quality

Very stable instrument with very accurate
sensor heads mounted on the optical bench:

- 3 star trackers

_-an_Inertial Measurement Unit made of
Fiber Optical Gyrometers

Autonomous navigation
with DORIS/DIODE system
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PLEIADES INSTRUMENT

Korsch camera:

focal length =13 m

input diameter = 0.65 m
PA retina : 5 TDI detectors
XS retina : 5 four-color CCD

Radiometric resolution: 12 bits
On-board detectors normalization
Wavelet compression: from 1.4 to 3.33 bits/pixel

Secondary mirror M2
(with thermal refocusing device)

Highly Integrated
Detection Unit with its radiators

Carbon-Cyanat
an and Spider Blades

Primary mirror M1 (Zerod

Carbon-Carbon cylinder

Shutter mechanism

Refocusing device

Folding mirror
Carbon-Cyanat optical bench

Bus interface (with

launcher interface cone) Tertiary mirror M3

ine 04-06 2014
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AN EXAMPLE OF PLEIADES AGILITY ;

Mecca "tower clock” viewed by
PLEIADES 1B every 90 sec in a single
pass to see the 3 faces of the building ...
and the minutes needle moving!
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TAKING ADVANTAGE OF THE AGILITY TO VIEW STARS
FOR RESOLUTION (MTF) ASSESSMENT AND
INSTRUMENT FOCUSING

Few images are needed
No atmosphere

Good accuracy
2D MTF assesment 5-26 Meeting, June 04-06 2014




Temperature

30

MONITORING THE BEST FOCUS
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TAKING ADVANTAGE OF THE AGILITY TO VIEW
THE MOON FOR ABSOLUTE RADIOMETRIC

- PHR1B = PHR1A
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THE VIDEO MODE FOR RADIOMETRIC ABSOLUTE
CALIBRATION AND BRDF VALIDATION PLcladers

Directional effects: video of PHR1-A
acquisitions on Crau March 28, 2012
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On-orbit PHR1A calibration over Crau site:

® SUN irradiance measurements:

Sun values
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Eclairement solaire mesuré par le photométre LaCrau le 28/03/2012
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On-orbit PHR1A calibration over Crau site: KR
video (28 march 2012) Pleiaders

1,2

ROSAS: TOA reflectances (Sensor Bands) Difference between ROSAS and PLEIADES TOA reflectances

1,1

—+—Band 1 (blue)

.\/ .
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PLEIADES 1A TOA reflectances ROSAS / Ak Ak
035 Ak Standard Max-Mi Official / ROSAS /
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roun Ground Official
03 (mean)
/ B1 (blue) 0.92 0.0053 0.0183 1.05 12.5%
0,25 82
J (areen) 1 0.0060 0.0308 0.95 59,
\ g | - " B3 (red) 1.025 0.0031 0.0522 0.96 6.5%
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e —#—Band 5 (PAN) 0-95 2,5%
W > BRDF assesment:

01 » Weak standard deviation (19 measurements)
» Good agreement for B1, B2 and B5
005 »  Max-min difference to be understood for B3 (4%) anw
azimut dependence?
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AMETHIST MODE FOR NON UNIFORMITY CALIBRATION

Each pixel successively
views the same landscape
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STEADY MODE FOR SIGNAL-TO-NOISE RATIO
ASSESSMENT

“one target line” acquisition

Acquisition duration
a few seconds
about 60000 rows

Relative line-of-sight good stability
use of 1000 rows |

|
\
|

Vertical profile of 1 column and for 1000 rows
PHR1B | PA-NTDI 10| PA-NTDI 13| PA-NTDI 16 B0 B1 B2 B3 /
S/B(L1) 38 47 53 69 63 48 35
S/B(L2) 138 162 178 150 164 158 187
S/B(L3) 208 242 266 220 243 233 273
CEOS WGCV IVOS-26 Meeting, June 04-06 2014
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with microvibrations without microvibrations
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STAR ACQUISITION IN STEADY MODE FOR
IN-FLIGHT MICROVIBRATIONS
ASSESSMENT

without uvib

with uvib

Spectres, Vi AG : 78.622 Hz
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= Microvibration amplitude <0.02 pixels ho.
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FOCAL PLANE CARTOGRAPHY
CALIBRATION

N

Ground model In-orbit model

Geometric model enhancement: arrays alignments, tilts,
magnification, ... -

. Ccnes
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CROSSWISE MODE FOR FOCAL PLANE CARTOGRAPHY_ - " .

« | & W . d

~

Use of images taken in a crosswise mode (LOS orientation
variation = 90°) to separate dynamic and static phenomenon which
are specific to the push-broom acquisition principle

CEOS WGCV IVOS-26 Meeting, June 04-06 2014



CROSSWISE MODE FOR FOCAL PLANE CARTOGRAPHY_ -,

Static profile CCD(c)

v Same
geometry Focal plane model correction
Dynamic profi!e(t) de(c)
di(c)

Static profile CCD(c) pynamic profile(t)

—>
pixel

Dynamic and
static effects

i i
column in the retina

decorrelation In red : classical method
HFILF filtering In blue : crosswise mode
c:0.03 plxel/

Ccnes
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THE OPPORTUNITY TO VIEW OTHER ORBITING
OBJECTS...

~ Saturne

Jupiter

Radar [(ASAR] A

Envisat




MAIN PERFORMANCE /J% .

Excellent performance for both satellites

o All requirements are fulfilled with a comfortable margin after 2.5 years
in flight for PHR-1A and 1.5 year for PHR-1B

@ Very similar performance between 1A and 1B (coherent constellation)

Image Quality criteria Performance

Location CE90 (with accurate attitude and for All bands 6.5m
depointing < 30°)
PAN/XS registration in XS pixels (90%) PA/XS 0.20

XS/XS registration in XS pixels (90%) XS 0.18
Planimetry in PAN pixels (90%) All bands 0.42

Altimetry for a stereo pair with a b/h of 0.15 (RMS) PA 1m
I Absolte CallbratoNECrM Al bands <5 %
 Multitemporal calibration accuracy Al bands 1%
© interPleiadesaccuracy  Allbands 2%
MTF @ Nyquist 0.15
XS (X axis) 0.31
XS (Y aX|s) 0.26

SNR @ L2 156 _
BO/Bl/BZ 158

B3 190 <

LIV 1+












CALTECH SEEN BY PLEIADES
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CALTECH SEEN BY PLEIADES
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Thank youadr'your attentlon
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