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Unmanned ground vehicles (UGVs) are entering the economic mainstream, and are now being used extensively 

in military and commercial applications. UGVs are expected to be a safe and cost-efficient option for military 

applications and rescue operations, studies continue to show the average failure rates of UGVs are much worse 

than the benchmarks established by the Department of Defense. This research is to explore and develop new 

methodologies and techniques to improve UGV mission reliability. Two critical research issues will be 

presented. One is to remove the design deficiencies prior to the field deployment by incorporating the 

simulation-based acceptance testing at the design stage, in which a general framework is proposed to integrate 

dynamic and static simulations. In this work, statistical hypothesis testing is used to compare static and dynamic 

simulations to automatically determine when a simple static simulation can be used to replace the complex 

dynamic simulation for attaining an explicit inference of the UGV's safe operational range. The other is to 

prevent mission failures due to the unexpected energy depletion at the UGV's field operation stage. For this 

purpose, a real-time path planning method is developed for adaptively identifying the most energy reliable path 

in a stochastic routing network. In this work, a Bayesian-based prediction model is proposed to combine the 

mission prior knowledge with real-time measurements for adaptive prediction of end-of-mission energy 

requirement. Simulations and case studies will be discussed to show the effectiveness and applications of the 

research. 
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