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Risk assessment of biological sample transport by UAVs

based on Bayesian networks

LIU Qing, SHEN Tian
(School of Transportation Science and Engineering, Civil Aviation University of China,

Tianjin 300300, China)

Abstract; To quantify the transportation risks associated with biological samples using UAVs, this study
first identified 32 risk factors across five dimensions-human, machine, environment, management, and
hazard-based on national standards and relevant literature. A BN for risk assessment was constructed using
Netica software, with prior probabilities determined through expert knowledge and fuzzy set quantitative
analysis. The proposed risk assessment model was then used for bidirectional reasoning and scenario
analysis. A case study of a UAV company in Shenzhen was presented to evaluate the transportation risks of
biological samples and identify key influencing factors. The results indicate that the risk probability of
biological sample transportation, as calculated through forward reasoning, is approximately 2.203%x107.
The primary risk factors are related to hazardous materials, followed by equipment and facility-related
issues. The core risk factors influencing biological sample transportation include the size, quantity and

weight of hazardous material packages, the temperature control effectiveness of specialized cold chain
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logistics boxes, the integrity of emergency response plans, emergency handling capabilities, safety

management and education, and the presence of obstacles.

Keywords: Bayesian networks ( BN);

transportation; risk assessment;
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Fig.1 Flow of UAYV transport of biological samples
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Table 1 Influencing factors of UAV transportation of biological samples
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Fig.2 Risk indicator system for UAV transport of biological samples
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