4L 2 RS SRS T2 %4 J. Radiat. Res. Radiat. Process. Vol.41, No.2
2023 £ 4 A www.fs.sinap.ac.cn April 2023

REMNRERGEINTERZRITS N
SO ORBE BT NER W MR T

" CRBORFY R SE BRI AR AR 230601)
P OPERFEERA IR R A AR 230031
PRI KRR R 2RI S 8 ) TRESERE AN 450046)

WE VRSN 2GR R AR L ETE RS AR 2 TS 5 AN A ARE S M, ARSI
TR TR I B IS SO R = R ST TG T SR = 4R 351 5 Unity3D PR TS
WS SEZRIE VI KRS, 18T ShaderLab 42 SEILE J7 RS SR IR GRS A I = 4EnT AL, BT HRVIR
BHLEIL T 2 TR R FIVE L 205 BA5 Th e, RGEWUR 60 Wi A7, TSI AZ H AR . LU G2
RV RN, HINEE T %R SR 2 b R A S b AR, v ORRs A LS 2 4. FE T
Be. BEACES I AR AL T S HE

XA EAT AL, RS, GRS, A RIRSHL

FESES TP391.9, TL73

DOI: 10.11889/1.1000-3436.2022-0129

Design and application of training simulation system for nuclear accident emergency drill
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ABSTRACT In order to solve the problems of the nuclear accident emergency drill, such as invisible radiation
field, potential radiation risk, and high labor costs, therefore, an adaptive ray-casting 3D nuclear radiation field
visualization method based on feature importance was developed in this study. The nuclear accident emergency
disposal drill training simulation system was developed based on the Unity3D simulation engine. The 3D
visualization of a nuclear radiation field with millions of grids was realized using ShaderLab programming. Multi-
job personnel collaborative operation exercise simulation was realized based on the finite state machine. The system
frame rate was approximately 60 frames, which meets real-time interaction requirements. Considering an out-of-

control radioactive source accident as a case, the operation modes and emergency disposal processes of the nuclear
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accident emergency drill could be rebuilt by the system. The proposed solution of the simulation system could be

applied to ensure personnel radiation safety, enrich training methods, and reduce training costs.

KEYWORDS Radiation field visualization, Nuclear emergency drill, Ray casting, Finite state machine
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| Training simulation system for nuclear accident emergency drill |

Fig.2 System function module diagram
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Fig.4 Adaptive ray casting 3D nuclear radiation field visualization method based on feature importance
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Adaptive ray casting 3D nuclear radiation field visualization effect based on feature importance
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