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Growth Framework of Autonomous Unmanned Systems Based on AADL
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Abstract Recent years, the development cost of autonomous unmanned systems increases with the improvement of hardware
equipment performance. How to efficiently and intelligently develop systems is a hot research field for unmanned systems. The
growth framework of autonomous unmanned systems based on AADL has improved the software adaptability of unmanned sys-
tems (drones,unmanned vehicles,etc. ) from the system architecture, the system working mode based on configuration items,and
the prototype system. It realizes the growth and evolution of unmanned system software when resources, tasks,and environments
change. The system framework is based on model-driven thinking,and the AADL (Architecture Analysis and Design Language)
model base is used to represent the intermediate components of the system. It not only retains the inheritance relationship be-
tween components,but also facilitates developers to observe the system structure more intuitively. System modularization is the
basis for the growth. Through a unified standardized interface,the AADL model base encapsulates replaceable algorithms in inter-
mediate components,and the iteration and evolution of the algorithm maps the sustainable evolution process of the system. An
ever-expanding library of system components is established by crawlers. In addition to supporting adaptive extension functions,
the component library also supports custom model-based functions. The growth characteristic of the system framework is not on-
ly manifested in the expands of the content of the system files, but also manifested in the diversity of system configuration op-
tions. The optimal configuration item scheme of the system may change under different environments, tasks,and resource condi-
tions. In order to find the optimal solution of the unmanned system configuration item options under adaptive conditions,the idea
of evolutionary algorithm is adopted to make the system realize the process of autonomous evolution. Finally, the automatic code
generation technology is used to realize the conversion from AADL model to system file. The feasibility of the growth framework
of the autonomous unmanned system is verified through the operation and test of the growth software management platform.
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