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INTRODUCTION

• A toolkit aimed at supporting mission analysis and system/subsystem design 
activities for all phases of EO Missions

o Accurate quantitative results to support trade-offs and analyses

o Meaningful results in few minutes

o User friendly, multi-platform and self-standing application

o Modular and flexible to be easily upgraded, extended and modified

• A specialized, comprehensive and complex collection of tools

o Capable of complete Phase A/B1 mission analyses

o Provides analyses able to cover needs in more advanced phases

o Provides building blocks for very specialized tools



THE INHERITANCE OF AN EARTH OBSERVATION TOOLKIT

• desEO is a tool designed on a decennial experience as leaders in EO MA

o Historical activity overview over 16 years (2003 – 2018) 

o 83 past and on-going systems studies and tool developments

o Consolidation of SW development techniques and methodologies

o Consolidation of work methodology and rationalization of scripting and 
analysis techniques into an all-around and exhaustive tool

• A reliable and powerful tool that covers all the systematic analyses

o Increases efficiency (not re-inventing the wheel)

o Provides capacity to focus on mission specific problems

o Represent the back-bone upon which building more complex tools



MULTI-PLATFORM

• Platform independent Java Eclipse RCP user interface

• Standard C++ analysis modules

Java Runtime Environment

Front-end
(Java)

Generic OS
(Mac, Win, Linux)

Analyses
(C++)



HIGH-LEVEL ARCHITECTURE

desEO libraries



MODULAR DESIGN

• More efficient upgrades and extensions



GRAPHICAL USER INTERFACE

• Easy inputting

o Guide in input definition

o Boundary values check

o Semantic integrity check 

• Output capabilities

o 3D globe

o Earth Maps

o Cartesian plots

o Polar plots

o Tables

o Exporting to image format and CSV



GRAPHICAL USER INTERFACE

INPUT VIEW

OUTPUT VIEW



DUAL INTERFACE

• Graphical User Interface for user friendliness

• Command Line Interface to exploit all the toolkit capabilities



IN MISSION ANALYSIS
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TO CREATE ADVANCED SPECIALIZED TOOLS

• Success case: Fully Automated Mission Planning and Capacity Analysis Tool 
(CAMP) for the Deimos-2 Agile Satellite 

o Advantages → platform agility to improve mission return, reducing revisit 

time and increasing operational flexibility

o Drawbacks → platform agility makes mission planning a complex optimization 

problem with a high number of degrees of freedom, which is cumbersome for 
human operators

• Automation as a key enabler for the mission planning and exploitation process

o Capacity analysis → study long-term coverage with real-life constraints 

(simplified geometrical analyses are unreliable)

o Simulate resources for system compliance cross-checking



CAMP HIGH-LEVEL ARCHITECTURE
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CAMP HIGH-LEVEL ARCHITECTURE

• desEO executables as stand-alone building blocks within CAMP
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CAMP OUTPUT EXAMPLES

2.78 2.8 2.82 2.84 2.86 2.88 2.9 2.92

x 10
5

-180

-150

-120

-90

-60

-30

0

30

60

90

120

150

180

Time [s]

A
n
g
le

 [
d
e
g
]

Deimos-2 Attitude: Euler Angles

 

 

2.78 2.8 2.82 2.84 2.86 2.88 2.9 2.92

x 10
5

Attitude

Conflicts

Deimos-2 Attitude Events: no conflicts.

 

 

Conflicts Manoeuvre Tranquilization

2.78 2.8 2.82 2.84 2.86 2.88 2.9 2.92

x 10
5

Eclipse

System

Time [s]

Deimos-2 System Events

 

 

HK Sun HK eclipse DL Target Img. YSM

Roll

Pitch

Yaw



CONCLUSIONS

• is a powerful toolkit able to:

o support mission analysis and system/subsystem design activities for all 
phases of EO Missions

o provide accurate quantitative results to support trade-offs and analyses

o provide meaningful results in few minutes

o be easily upgraded, extended and modified

• is a specialized, comprehensive and complex collection of tools

o user friendly, multi-platform and self-standing application

o providing building blocks for very specialized tools
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