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SUMMARY OF MASTER’S DISSERTATION
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Title
Model Based Microsatellite Constellation Design

- Piggyback Launch Microsatellite System for Thermal Anomaly Detection and Alert System -

Abstract

The model based system design approach that is adopted in the very early phase of
development is discussed in this paper with the example of microsatellite constellation system
design. The microsatellite constellation system is designed for thermal anomaly detection and alert
system to mitigate the effect of carbon dioxide emission from the wildfire. With this approach not
only overall system design process will be more collaborative with development team members
and obtain better architecture design as an output but also quantitative system performance
evaluation methodology can be derived from the system model.

In the first chapter, the motivation and goal of the research is discussed. In the second
chapter the concept of system model/modeling is introduced and a particular language, SysML, is
also introduced. Benefits of adopting model based approach for microsatellite system development
is also remarked. The third chapter prepares conditions and constrains for designing thermal
anomaly detection and alert system with microsatellite constellation. In the fourth chapter system
model created using SysML for the system is described in great detail. In addition to explanations
of each diagram, the process of creating them is well discussed. The fifth chapter is presenting the
simulation result of the system design and also presents interview results from the engineers who
experienced model based system design for the first time. The last chapter is the conclusion chapter
that is stating model based system design approach is beneficial for microsatellite system design
but one needs to learn the language and also modeling tool operation to be able to utilize the

system modeling as effective system design aid.
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