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INTRODUCTION
The BIBLOS project is designed to guide and help you with the development of an End-to-End 
(E2E) Mission Performance Simulators (E2ES) for Earth Observation missions. There is an increasing 
number of missions that develop performance simulators in early stages (phase A, B1) to assess 
requirements, evaluate the instrument characteristics, the products, etc. These simulators often evolve 
into operational simulators. The development of a simulator is costly. There needs to be a detailed 
definition of the architecture for each mission, implementation and a lengthy validation process. To try 
to reduce the cost, and avoid re-engineering, the BIBLOS project has a step-by-step approach that: 

 - Helps you define an architecture taking into account your mission particularities
 - Provides validated software units that are ready to be used

REFERENCE ARCHITECTURE
All BIBLOS projects are based on and inherit from ESA’s ARCHEO-E2E project led by GMV. ARCHEO-
E2E has analysed past, on-going and future missions to create the baseline design for Instrument 
Data Simulator (IDS) and Ground Processor Prototype (GPP) processing chain, called the Reference 
Architecture.

BIBLOS SOFTWARE COMPONENTS 
All BIBLOS components are provided under the European Space Agency Community License – v2.3
Permissive.

PASSIVE MICROWAVES – MWI, MICROWAVE IMAGER 
BIBLOS components currently support Passive Microwave Instruments working in conical scanning mode. 
Attitude parameters can be controlled using configuration files. Intersection with the ground is handled by 
EOCFI. Scene is generated with user-defined maps of parameters. Brightness temperature of the terrain 
is propagated through the atmosphere. Instrument processing is controlled by configuration files, where 
noises, calibrations and various parameters of system response and antenna pattern can be defined. The 
output is later processed by Level-1 Processing Module, which is reconstructing brightness temperatures 
on top of atmosphere.  

ACTIVE MICROWAVES – SENTINEL-1, SAR 
Based on the modified architecture a multistatic mission configurations have been investigated to 
prove BIBLOS usage for performance analysis of active microwave instrument. Example figures were 
automatically generated by Performance Evaluation Module which has been fed with data generated 
by blocks of the Geometry and Scene Generation Modules. PEM module is designed to evaluate 
performance figures, such as diamond diagram, baselines, bursts and swath location, out-of-plane 
angles, one-way and two-way antenna patterns, slant range resolution, signal-to-noise ratio (SNR), 
noise equivalent sigma zero (NESZ), radiometric resolution, azimuth resolution, range, azimuth and total 
ambiguity ratios for a theoretical point target and distributed target (RAR, AAR, TAR) and theoretical 
instrument response functions (IRF). 

EXAMPLES OF APPLICATION
Despite these differences depending on the type of instrument the propagation and attitude calculation is 
similar for instruments and based on EOCFI. In Geometry Module an initial orbit setup, pointing configuration 
and steering parameters are used to initialize a satellite. Figures below show acquisition geometry of 
Synthetic Aperture Radar (SAR) and Cross-Track Scanning Microwave Radiometer (on left) and Scatterometer 
and Conical Scanning Microwave Radiometer (on right). 

PROJECT WEBSITE AND CONTENT 
BIBLOS website (https://gmv-biblos.gmv.com) provides an access to all items, as source code, 
documentation, automated installers for two most popular operating systems (GNU/Linux and MacOs) 
and tutorials.

There are six High-Level elements in the Reference Architecture. These elements are called Modules: 

 - Geometry Module. In charge of simulating the SC orbit and attitude, as well as the generation of the 
observation geometry of each instrument.

 - Scene Generator Module. In charge of simulating the scene to be observed and all environmental 
effects to be considered for the correct generation of the stimuli.

 - Instrument Module. In charge of simulating the sensor behaviour, having different outputs depending 
on the type of instrument.

 - Level-1 Processing Module. In charge of the generation of level-1 products, from level-1A to level-1C.
 - Level-2 Retrieval Module. In charge of performing the retrieval of the geophysical parameters that are 
objective of the mission/instrument.

 - Performance Evaluation Module. In charge of performing the needed analysis of the simulator outputs 
to evaluate the performance of the mission. It could be run at different points of the simulation chain.

CONCLUSIONS & FUTURE PLANS 
 - BIBLOS-2 was successfully ended and in mid of October 2019 entered into the Maintenance Period.
 - Website provides an access to software components as well as to dedicated installation packages (GNU/Linux and MacOs) and step-by-step guides to facilitate installation procedure.
 - Building Blocks for Passive Microwave Instrument have been re-used and tailored for a conical scanning microwave radiometer developed within the Copernicus Imaging Microwave Radiometer (CIMR). 
 - Maintenance of BIBLOS SW v2.0 is planned for 12 months. 
 - BIBLOS-3: Design and implementation of Instrument and Level-1 Processing Modules for Active Microwave Instrument, Performance Module for both Passive Microwave and Passive Optical Instruments.

Generic data flow at the highest level of the reference architecture.

Comparison of pointing and steering for two simulated 
instrument: SAR (green areas) and Cross-Track Scanning 
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Diamond Diagram for Tx1-Tx1.
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Two-way antenna pattern for Tx1-Rx1.

 Comparison of pointing and steering for two simulated 
instrument: Scatterometer (green lines) and Conical Scanning 
Radiometer (blue line).
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Two-way antenna pattern for Tx1-Rx2.
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