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Autonomous Mission Management Software Design and Verification Technique
for Unmanned Aerial Vehicles
Woohyuk Chang', Seung-Gyu Lee?, Yun-Geun Kim® and Taegeun Oh*

Aerospace Technology Research Institute, Agency for Defense Development

ABSTRACT

We propose an autonomous mission management software design and verification technique
for unmanned aerial vehicles to autonomously mitigate dynamic situation changes occurred in
the inside and outside of an aircraft in compliance with the mitigation priority order. The
proposed autonomous mission management software is designed in a modular architecture that
consists of concurrently executing multiple threads. To verify it, we suggest three verification
steps: 1) software integration by checking the expected request/response messages between the
threads for all possible dynamic situation changes; 2) integration test to verify the software
functionality; 3) performance test to verify the quantitative software performance. Especially, the
software integration test environment is built and utilized to carry out the integration and
performance tests.
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Fig. 9. Software Performance Test Evaluation Tool

Table 2. Performance test results for the developed
mission optimization algorithm

Probability
that the
solution is
optimal

Computation
time
(seconds)

No. of

Poli i
olicy replanning

Minimize
the fuel 107
consumption

Average : 0.33

Max : 0.46 99.1%

Maximize
the mission 192
achievement

Average @ 1.72

Max : 3.17 88.0%

Total 299 Average : 1.23 92.0%
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