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The amount of pico and nanosatellites space missions has sharply increased since the 
platforms standardization and the growth of launch opportunities. Pico and nanosatellites 
projects arise as a new branch in the domain of spacecraft programs. The traditional 
engineering development process and practices may not be fully appropriate on small 
spacecraft. As the traditional engineering process have been successfully applied on larger 
satellites, doesn’t mean that implementing it on smaller satellites is appropriate. The 
remarkable complexity difference between large and small satellites does not indicate that the 
second is not a complex system, it is just the same in a smaller scale. Small satellites have 
exactly the same problems related to project development, space environment and 
operations.   
This complexity and size difference suggests that applying a traditional engineering approach 
to a pico/nanosatellite development may overwhelm project developers, and negatively affect 
the two most important attributes of small satellites: low cost and fast delivery.  
The absence of a tailored development process for such class made many projects to be 
developed without establishing engineering practices due time consuming for this activity. A 
new set of practices and engineering approaches are needed to achieve appropriate schedule, 
budget, quality and risk management to develop a balanced solution that satisfies 
stakeholders needs for the pico/nanosatellite class.      
Systems engineering is a multidisciplinary and collaborative engineering approach to derive, 
develop and verify a balanced solution along its life cycle and attend stakeholders expectations 
(Loureiro, 1999).   
Systems engineering (SE) should be reminded as an engineering development philosophy 
which can be used for any complex system (product, process or organization). This affirmative 
is due the systems way of view and thinking approaches used in such discipline. To see from a 
systematic point of view is not easy. It becomes even harder for professionals trained as 
components engineers (traditional engineering training), it means, people who were trained to 
solve specific problems are not used to see a complex product as a whole.  
The SE definition states that a multidisciplinary approach is needed to develop complex 
systems. This approach shall be part of the development of pico/nanosatellites due its 
importance to have a balanced solution, avoid re-work, schedule overruns and lower costs.  
The choice of a SE process for a project is usually done through traditional space SE processes 
tailoring (e.g. NASA, ESA, DoD, INCOSE). In order to do such SE processes tailoring effort for 
pico/nanosatellites, the process structure shall be changed so that activities are clustered and 
adapted by adding new activities or even excluding to the point that the tailored process gets 
ideally for each application.   
The tailored SE process must consider the specific characteristics of each project, for example: 
the development environment, development team technical experience and knowledge in 
addition to the organization culture. These aspects must be considered for the SE process 
application success aiming to obtain good results to the project development.  
Larson (2009) highlights the need for all project staff to agree in a common system engineering 
understanding in such a way that, no matter how roles and responsibilities are distributed, all 



members are in the same page regarding how the system will be developed in a clear and 
objective way.       
The SE activities can be internally divided in groups according to its goals or functions. These 
functional divisions have no standard, and each organization or project uses different ones 
that best fit to its environment.  
This paper objective is to present a pico/nanosatellite system architecture reference process. 
The suggested process conciliate the simplicity need, low cost, reduced schedule and the 
participants little experience with the results and essential system engineering activities for a 
satellite development. The paper presents the process scope as well as its micro activities 
components through the thinking strategy to be used for each activity development, suggested 
tolls and their individual output. The paper also presents the suggested process application for 
the Brazilian pico-satellite project AESP-14, showing the difficulties and lessons learned.      
 
 


