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Introduction

• The Space to Ground (S2G) Data Viewer is an extensible and flexible graphical tool for satellite telemetry data 
visualization that is freely distributed by the ESA-ESTEC EOP System Support Division

• With this software application it is possible to inspect the contents of the communication data units generated 
on-board (both by platform and instruments) or included in products of the payload data-processing ground 
system

• S2G is also an useful tool to support testing activities related to

• These activities require the analysis, visualization and diagnostic of telemetry data files produced by

Space to Ground payload data verification Data generation for science data processors

Satellites Ground equipment Simulators
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Types of Data Units

• The house-keeping telemetry or science instruments data is transmitted to the ground according to CCSDS
standard formats. The data can be packaged as:

• CADUs (Channel Access data Units)

• TFs (Transfer Frames)

• ISPs (Instrument Source Packets)
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Software Technology

• Graphical User Interface
ü Cross-platform 

• Data Parsing Engine
ü Description of binary data

§ Flexible user-editable description
§ Preserving logical data structure
§ Formal syntax

ü Open technology and specification standard

Eclipse RCP

DFDL4S
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S2G Overview

With or without 
annotations
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S2G Application Layout

Data Unit List

Hierarchic 
Data View

Hexadecimal
View



7

Preferences (Select Mission) + Open File (Select File Type)

Preferences

Open
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Visualisation, Analysis and Diagnostic
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Example Plots
Source Sequence Counter vs ISP Packet # Structure ID vs ISP Packet #
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Error Check & Events in Quality Report

Error Category Foreground Color (text) Background Color
Synchronization Error Data error - Red (not configurable)
Expression malformed Schema syntactic error - Orange (not configurable)

Element paths not found Schema syntactic error - Orange (not configurable)
Assertion not true Data error Red (configurable) -

Event Message Description CADU TF ISP

Stream Synchronization The synchronization was lost at some point. x x x
Reed Solomon uncorrectable 

errors
Reed-Solomon errors that cannot be corrected were detected in the data 
unit x

Reed Solomon 
errors

Correctable Reed-Solomon errors were detected in the data unit. x

CRC error The calculation of the CRC over the data unit fields does not match the 
CRC value provided. x x

Frame Counter discontinuity
A jump from the previous transfer frame number and the current one was 
detected, indicating a discontinuity. x

Unknown APID An invalid APID value was detected. x

Invalid SSC Gap A jump in the SSC between the previous ISP and the current one was 
detected. x

Timestamp discontinuity
A jump between the previous Time Code Field and the current one was 
detected, indicating a discontinuity. The timestamp is expected to be 
continuously increasing.

x

Duplicated ISP
An ISP with the same SSC, APID and Time Code Field values as a 
previously analyzed ISP is detected. x
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Mission Schema Files

• Pre-defined set of mission configuration schemas are delivered together with the S2G application:
ü Aeolus, Biomass, EarthCARE, FLEX, SMOS, SWARM
ü Sentinel-1/2/3/4/5/5P/6
ü MTG, MetOp-SG-A/B
ü Seosat

• The pre-defined mission schema files can be further customized by the user (extensible approach)
• Supporting other missions is possible by defining and importing in S2G new DFDL definition schemas 

for binary data

• Updates to mission schemas are automatically 
downloaded and installed (triggered by Help à Check 
for Updates)
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S2G Download & User Support

• Software and documentation available in the EOP System Support Division Website: 
http://eop-cfi.esa.int/index.php/applications/s2g-data-viewer

• Distribution packages available for: 
ü Windows 64-bit
ü Linux 64-bit
ü macOS 64-bit

• For questions, suggestions or technical support, please contact the user support helpdesk at:
s2g@eopp.esa.int

http://eop-cfi.esa.int/index.php/applications/s2g-data-viewer
mailto:s2g@eopp.esa.int

