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Real-time absorbed dose simulation assessment method for the maintenance workers of
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ABSTRACT The absorbed dose assessment method was developed based on compute unified device architecture
parallel architecture and human voxel model, to realize the parallel computing of radiation dose for human body in
the radiation environment using the GPU processors and shared memory. The maintenance strategy simulation dose
assessment of the spallation target proton beam window for accelerator driven system was tested by this method. The
results showed that the computing time can reach 10 ms level with millions of voxel and the dose calculation can
synchronize with real-time simulation of maintenance process. This method could realize the requirement of organ
equivalent dose and effective dose calculation for maintenance worker. In the simulation deduction of maintenance

strategy, this method is of great significance in protecting personnel radiation safety and improving the efficiency for
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the design and validation of maintenance scheme.
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Table 1 Main characteristics of ICRP human model

J&E Attribute S Male
75 Height / m 1.76

JFi s Weight / kg 73.0

R FH 5 Voxel number 1,946,375
YI A IS Slice thickness / mm 8.0

51 HE% Resolution / mm 2.137
#&Z KN Voxel size / mm® 36.54

Y 0 Number of slices 220

T HE B Main organ number 27
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Table 3 Contrast experiments of calculation time based on different external radiation dose assessment methods

AL WA & I [e) Jimg Ee
Calculation algorithm Test platform Time / ms Speedup ratio

1 BT NS 247 1
Serial calculation PC

2 HRATIE HAlF 7800 PR T AE G 225 1.1
Serial calculation HP Z800 graphics workstations

3 CPU T MATHEHL, 4% 66 3.7
CPU parallel computing PC

4  CPU TS5 A 7800 [T AR .4 £ 63 3.9
CPU parallel computing HP Z800 graphics workstations

5 CUDA Jf{7 NI LI 28 8.8
CUDA parallel computing PC

6 CUDA J#17 S A SR E 15 16.5
CUDA parallel computing HP Z800 graphics workstations
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