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ORGANIZATION OF THE PLEIADES IMAGERY USER GUIDE

The Pléiades Imagery User Guide provides essential information to the users about all Pléiades products
and services.

The document is divided into four main parts, followed by technical appendices.
Chapter 1 details the Pléiades satellite system and its performances.

Chapter 2 explains the different Pléiades products.

Chapter 3 details product ordering.

Chapter 4 presents product delivery.

For the experienced users, several Technical Appendices complete the document by covering the following
points:

A. DIMAP V2 format
B. Image quality performance
C. Geometric modeling

D. Spectral modeling

This document is meant to be as useful as possible. If you feel that information is missing or
\:EEDBP‘C|K unclear, or for any feedback you may have on the content and format, please send an email to:
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1. PLEIADES CONSTELLATION

With four new satellites - Pléiades 1A & 1B and SPOT 6 & 7 i launched or set to launch over the next two
years, Astrium GEO-Information Services is gearing up to bring its customers the very best that space
technology has to offer.

Pléiades 1A

:}.ﬁs“ SPOT6

Pléiades 1B
FIGURE 1: PLEIADES 1A/1B & SPOT 6/7 CONSTELLATION

Ensuring continuity of Earth optical imaging service up to 2023, these satellites will operate as a true
constellation, combining a twice-daily revisit capability with an ingenious range of resolutions.

The Pléiades twins are very high-resolution satellites delivering 50-cm Ortho products as a standard. SPOT
6and7aredesi gned to extend SP O prd&dcsfamiyuRhasedorsthetsame orhitethel . 5
constellation will enjoy unprecedented reactivity, with same-day revisit capacity anywhere on the Earth.
Multiple tasking plans per day result in an unrivalled optimization of data collection: unforeseen weather
changes, as well as last-minute requests, can be taken into account for a first-class level of service.

The Pléiades 1A spacecraft was launched on December 16, 2011 on a Soyuz ST from Europe's spaceport in
Kourou, French Guiana. It will be followed by Pléiades 1B in late 2012.

FIGURE 2: ARTIST VIEW OF THE PLEIADES SATELLITE

Offering an ideal combination of coverage, resolution and speed, Pléiades products are especially useful for
applications in defense, civil protection, hazard management, urban mapping, precision agriculture, and
network and infrastructure management. Table 1 outlines the main Pléiades characteristics.
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GEO-Information Services

Number of Satellites

2 -- Pléiades 1A and Pléiades 1B

Launch Pléiades 1A: 16™ December 2012; Pléiades 1B: Q4 2012
Altitude 694km

Type Sun-synchronous, 10:30 AM descending node

Period 98.79 minutes

Inclination 98.2°

Cycle 26 days

Optical System

The telescope is a Korsch type combination with 65cm aperture
diameter, focal length of 12.905m, f/20, TMA optics

Spectral Bands

Pan: 0.47-0.83 mm; Blue = 0.43-0.55 mm, Green = 0.50-0.62 mm,
Red = 0.59-0.71 nm, Near Infrared = 0.74-0.94 mm (NIR)

Detectors

Panchomatic array assembly: 5 x 6000 (30,000 cross-track) pixels
Multispectral array assembly: 5 x 1500 (7500 in cross-track) pixels
Each pixel having a size of 13 um in Panchromatic

Ground Sampling Distance (nadir)

Panchromatic: 0.7m; Multispectral: 2.8m

Product Resolution

Panchromatic: 0.5m; Multispectral: 2.0m

Swath Width

20km at nadir

Dynamic Range at Acquisition

12 bits per pixel

NIIRS Class

6

Viewing Angle

Standard: +/- 30°; Maximum: +/- 47°

Revisit Frequency, using Both
Pléiades 1A & 1B

A with +/- 30° viewing angle, 1.3 days and better above 40°
latitude, 1.7 days at equator;

A with +/- 45° viewing angle, daily revisit of any point on the
globe

Pointing Agility

Roll of 60° within 25 seconds; Pitch of 60° within 25 seconds;
200km in 11 seconds including stabilization time

Acquisition Capability

450 segments/day (up to 600) T relying on the two main receiving
stations, Toulouse (France) and Kiruna

Location Accuracy at Nadir

Performance (Oct. 2012): 8.5m CE90 with refined attitude data

Onboard Storage

600 GB (Solid State Mass Memory)

Instrument TM Link Rate

The output rate is nominally of 465 MB/sec, on three individual
channels of 155 MB/sec each

Mission Lifetime

Minimum of 5 years with an estimated life of more than 10 years®

TABLE 1: MAIN CHARACTERISTICS OF THE PLEIADES SYSTEM

1. SPOT 4 was launched in 1998 with a design life of 7 years, and SPOT 5 in 2002 with a design life of 5 years. Both are still in

operation.
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1.1 Flexibility, Agility and Availability

AnThe right i nformation at the right

Pléiades is composed of two twin satellites operating as a true constellation on the same orbit and phased
180° from each other. Added to their oblique viewing capability (up to 45° angle) and exceptional agility, this
orbit phasing allows the satellites to revisit any point on the globe daily - ideal for anticipating risks, managing
crises effectively or speed up large areas coverage.

The phasedorbi t of the constelsl ati onds satellites offer
1 1-day revisit above 40° latitude within a +/- 30° angle corridor
1 2-day revisit between equator and 40° latitude
1 1-day revisit with two satellites and an increased angle (45°)
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FIGURE 4: PLEIADES 1A & 1B COMBINED CORRIDOR OF VISIBILITY FOR THE SAME DAY (+/- 30°)
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The daily revisit capacity is backed by a reactive operational loop: work plans are updated every 8 hours
(Figure 5). Three Pléiades uplink stations have been chosen according to the three tasking periods to meet
worldwidec ust omer s & ti mel i ficentlyas gasdiblee ment s as ef

They will be located in:

1 The Kerguelen Islands for morning passes, the best time to upload tasking commands for Europe,
Africa and the Middle East

1 In Sweden for midday orbits and coverage of North and South America

1 In Toulouse for evening passes over Asia and Oceania

These multiple work plans per day enable easy handling of last-minute tasking requests as well as
integration of the latest weather information, for an improved data collection success rate.
Kirtina

Joulouse

3

Kerguelen

FIGURE 5: TASKING PLANS

The Pléiades satellites provide exactly the same coherent and high quality products. Tasking plans are
natively optimized between the two satellites to fully leverage the synergies between the twins. For the user,
this results in:

1 More image collection opportunities
1 Unprecedented capacity for disaster response, regular monitoring, or change detection
1 Improved map update capacity (coverage)

Equipped with Control Moment Gyros (CMGsZ), the Pléiades satellites benefit from exceptional performance
in terms of agility (Roll pitch: 5° in 6.5 sec., 10° in 10 sec., 60° in 25 sec.). Time to slew over 200 kilometers
is reduced to 11 seconds including stabilization time (satellites not equipped with CMGs do the same thing in
approximately 20 seconds). That kind of performance results in a reduced average acquisition window for
the users, allowing more images to be collected during the same pass: collection opportunities are more
numerous, conflicts between contiguous requests are minimized, and the acquisition on the same pass of
several targets at the same latitude becomes possible.

2. S e eAbbieviations, Acronymsand Ter ms 0.
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FIGURE 6: BENEFITS OF CMGs

1.2 Acquisition Capacity

Pléiades has an impressive acquisition capacity.

1 The maximum theoretical acquisition capacity reaches 1 million square kilometers per day and per
satellite (2 million for both).

1 The useful acquisition capacity fullyl ever ages t he ¢ on.dtttakes inta accoamithes c ap a
cloud cover optimization and the time needed to slew from one tasking request to another. It reaches
450, and in the best cases, up to 600 segments per day and per satellite.

1.2.1 Swath and Coverage

Pléiades coverage capacity is also due in part to its swath (20 km), the largest in this class of resolution,
providing a larger native image footprint (from 30% to 73% better coverage compared to its peers in a single
image).

This results in maximized information on a target and its surroundings, optimized production with diminished
need for cutlines and mosaicking work over large areas, as well as easier data handling, with fewer folders
and products to manipulate for a given large AOI.

1.2.2 Single Pass Collection Scenarios i Overview

Image acquisition is tailored closelytomat ch any u,wlateesthe soeranbs

I Target Collection: image multiple targets (; and ¢ ): typically 20 targets within a 1,000 x 1,000 km
area, in a corridor of +/-30 degrees, or 10 images over a crisis theater of 100 x 200 km

9 Strip Mapping: large mosaics in a single pass (£ ): up to 100 x 150 km in the same pass

Stereo and Tristereo Acquisition (2 ): for accurate 3D applications

1 Corridor Acquisition (¥ ): to follow linear features such as coastlines, borders, pipelines, rivers,
roads, etc.

1 Persistent Surveillance Mode (] ): up to 25 images acquired over the same area to calculate the
speed and direction of a moving target

=
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i Multiple collections during the same pass, ¢ CMGs allow maximizing numbers of
typically 20 targets acquisitions over a given area, typically 10
within a country of 1,000 x 1,000 km images over an area of 100 x 200 km
£ Strip Mapping over large areas, typically up to o Stereo and Tristereo acquisitions
5 contiguous strips of 150 km each for 3D applications
¥ Corridor Acquisition over linear targets i Persistent Surveillance Mode, for moving
(borders, roads, railways, pipelinesé ) targets and/or improved photointerpretation

FIGURE 7: SINGLE PASS COLLECTION SCENARIOS
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