62nd International Astronautical Congress 2011 Paper ID: 11577
student

SPACE SYSTEMS SYMPOSIUM (D1)
System Engineering Tools, Processes and Training (2) (6)

Author: Mr. Ivo Ferreira
Instituto Superior Técnico, Portugal

Prof. Paulo J.S. Gil
Instituto Superior Técnico, Portugal

INTEGRATION OF DIFFERENT VISUALIZATIONS TO REDUCE COMPLEXITY ON THE DESIGN
OF SPACE SYSTEMS

Abstract

Aerospace systems are typically complex systems that exhibit an emergent behavior, where the behav-
ior of the system is more than the sum of the subsystem, in the sense that their design, management and
prediction cannot be accurately done with a simple combination of detached regards at the subsystem
level.

They typically reveal a level of complexity measured by a combination of: size in terms of the number
of items/subsystems, dependencies and required interactions amongst them; technical difficulty, since
the disciplines involved require a level of understanding and background that cannot be easily perceived
from the perspective of a non-specialist; and, socio-cultural issues, where they are usually designed and
managed by different organizations, with different underlying objectives (for instance research institutes
vs. companies), involving people with different social and cultural backgrounds that cannot be neglected.

We introduce an integrated design process including four different design aspects along with an inte-
grated knowledge management strategy to cover the design representation needs:

e Keep track of design parameter dependencies at the system level, i.e. between the different subsys-
tems (or domains) and their operational status,

e Increase the flexibility of the design and allowing different assignment types for the design pa-
rameters. These different assignment types typically act as design decisions and should monitored
throughout the design evolution.

e In order to grasp a sense of the maturity of the design, information is given on the quality of the
assignments made. This evidence can help emphasize promising designs from initial guesses by
providing a metric about the assumptions made.

e The impact of each parameter on the subsystem (or domain) which requested it. Displaying this
information during the design phase places the designer one step ahead of his decision, getting an idea
where it will impact the most. It can help make critical design choices clearer and reduce burdensome
recalculations during reiterations, and therefore increase the performance of the concurrent phase.

The earlier aspects are integrated in a knowledge management strategy where the designer is able to
document his/her design decisions with certain requirements, constraints, ad-hoc verifications or any other
external files. Every change made through the design process should be saved allowing the visualization
of design evolution, along with the justification for that specific choice. This information can afterwards
be leveraged for future similar design applications.



