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FLEX-E: L2 End-to-End Mission Performance Assessment

• FLEX-E L2 End-to-End Simulator (E2ES) is the tool for the assessment of FLEX
Photosynthesis Mission Requirements at L1 and L2.

• FLEX-E E2ES is intended to be used at all mission phases

• It is the baseline for the ground segment prototypes.

• FLEX-E contract started in 2017 and it will extend up to the FLEX-E commissioning phase (2025
TBC)

• FLEX-E main objectives are:

 To evaluate the mission concept.

 To evaluate the consolidation of the technical requirements of the system.

 To validate the proposed processing algorithms.
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FLEX-E general architecture
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FLEX-E scene configuration – geometry modules

Overlap of FLORIS HR-LR and Sentinel 3 
(OLCI camera 4 + SLSTR nadir & oblique)

Two operation modes

Data generated 
for the overlap 

region with 
FLORIS

Scene-driven Time-driven
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FLEX-E Scene Generation Module (SGM)
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FLEX-E Scene Generation Module (SGM)

Specific features for performance optimization:
• From V2.2. on, fully coded in C++

• TOA outputs (to FIPS-ISM and S3M) divided in blocks

• Four operation modes:

• Full: Calculates TOA radiance and the L2 products by using the RTM SCOPE. Intended to 
perform the scientific validation of the L2RM

• Fast L1: Uses the TOA radiance reference data from Reference Spectra. Intended to 
generate large scenes for geometric or performance testing up to L1

• Fast L2: Uses a pre-created TOA radiance + L2 products database to fill the SGM outputs. 
Intended to generate large scenes for geometric or performance testing up to L2

• Textures: Calculates TOA radiance from a Sentinel-2 reflectance image. Intended to 
generate scenes containing realistic textures
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FLEX-E Simplified S3 Instrument + L1 Module (S3M)

OLCI’s L1b Product for channel Oa01 SLSTR’s L1b Product for channel S1, Nadir view

Simplification of the S3 operational software radiometric chain :

• Simplified correction of the noises and instrumental effects added to the TOA 
radiance

• Output radiances with a (configurable) residual noise equivalent to the S3 
mission SNR

• Simplified L1b image grids and re-gridding. Subsampled tie-points grid 
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FLEX-E L1 Performance Assessment Modules (PAM)

• At the current development stage (FLEX-E V2.2) the
Instrument / L1 Performance Assessment is done by
two complementary modules:
 FIPS/GPP L1 PAM: A GUI-based software designed

for the evaluation of the Mission Instrument
Requirements (INS-)

 FLEX-E L1 PAM: An automatic software for the
evaluation of the Mission L1 Requirements (MR-)

• Both modules compare, on a per-pixel basis, the L1b
GPP outputs with the reference ISM “ideal
instrument” data

• They generate the plots and statistics needed for the
requirements’ assessment

Example of plots for the assessment of INS-260 
(above) and MR-FLEX-190 (below)
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FLEX-E L2 Performance Assessment Module (PEM)

• Developed in the L2RM project

• It compares, on a per-pixel basis, two datasets,
projected to UTM tiles:

1) The SGM reference data (TOC reflectance and
fluorescence, reference maps for the L2C
products)

2) The L2B and L2C output products of the L2RM

• Generates an automatic report with the
evaluation of all L2 MR

Example of plots for the assessment of  MR-FLEX-020 
(fluorescence peak values and positions)
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FLEX-E L1 & L2 Mission Performance Assessment 
Report (MPAR)

• Ultimate goal of FLEX-E

• Latest full MPAR produced with FLEX-E V1.2
(2020)

• Next MPAR foreseen with FLEX-E V2.2 in
2022

• Results to be used for Mission Critical
Design Review (M-CDR)
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FLEX-E CONTRACT FIPS CONTRACT L2 SCIENTIFIC STUDIES L2PP CONTRACT

FLEX-E evolution - V2 & V3 (2020-2023)

Current stage: V2.2
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FLEX-E CONTRACT FIPS CONTRACT L2 SCIENTIFIC STUDIES L2PP CONTRACT

FLEX-E evolution – V4 & V5 (2024-2025)
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FLEX-E CONTRACT FIPS CONTRACT L2 SCIENTIFIC STUDIES L2PP CONTRACT

FLEX-E evolution - V6 (2025-2026)



15

FLEX-E – Summary and conclusions

• FLEX-E is the FLEX L1/L2 end-to-end mission performance Simulator for ESA’s FLEX Earth
Explorer-8.

• It is the key tool to demonstrate the feasibility of the whole FLEX mission concept and the baseline
for the mission Ground Segment.

• It is also a versatile scientific tool, allowing to simulate the variability of ground, atmospheric and
observation conditions that the FLEX – Sentinel-3 tandem mission will face,

• It allows to test the impact, on the L2 scientific products, of the limitations or constraints imposed
by the technical solutions adopted for the FLEX instrument/platform

• The current version of FLEX-E (V2.2), to be released in July 2022, will be used for Mission
Performance Assessment at the incoming M-CDR milestone (2023)
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