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Study on Human Vulnerability Modeling and Assessment Technology

ZHANG Jin-yang', WEN Yao-ke', CHEN Jing’,
WANG Ya-ping' , ZHU Yi-hui', LIU Su-su'

(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. State Key Laboratory of Trauma, Bums and Combined Injury, Institute of Surgery Research, Daping Hospital ,
Third Military Medical University, Chongqing 400042, China)

Abstract; Considering the complexity and heterogeneity of human anatomy, human body vulnerability
model with anatomical structures and assessment algorithm was proposed. Based on the CVH ( Chinese
Visible Human) data set and using Photoshop and Matlab, high-resolution model of human vulnerability
was constructed. It contains 123 kinds of human tissues and about 6. 52 million cube units which length is
2 mm. Based on experiment data, the typical cavity model of bullet penetrating body at different speeds
was established. Injury assessment algorithm SDI, CDI and NISS were proposed. Using the vulnerability
calculation program HVAssess, injury level and distribution diagram of organs was obtained when typical
kill elements penetrate body. The result shows that human body vulnerability model with anatomical
structural could be used to human body injury assessment under bullets and fragments penetrating.
Assessment results could provide a basis for weapon effectiveness evaluation, human body protection design
and survivability design.
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