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Application of GPGPU to thermal analysis
used in data assimilation
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Abstract

A thermal mathmatical model plays an important role in operations on orbit as well as space-
craft thermal designs. The thermal mathematical model has some uncertain thermal characteristic
parameters, which discourage make up efficiency and accuracy of the model. A particle filter which
is one of successive data assimilation methods hase been applied to construct spacecraft thermal
mathematical models. This method conducts a lot of ensemble computations, which require large
computatilnal power. Recently, General Purpose computing in Graphics Processing Unit (GPGPU)
has been attracted attention in high performance computing. Therefore GPGPU is applied to increase
the computational speed of thermal analysis used in the particle filter. This paper shows the speed-up
results by using GPGPU as well as the application method of GPGPU.
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# 3: GPU & CPU DREH R

Tav 7B ALY R RIB/ALY R RRi 7B ol G ]
GPU 558 16/7av 7 1 8,928 5.754
1CPU - 6 1,488 8,928 13.04
2CPU - 12 744 8,928 6.570
GPU 1,008 16/ 70w 7 1 16,128 10.33
1CPU - 6 1,488 16,128 23.60
2CPU - 12 744 16,128 11.87
% 4: HELGPU & CPU OYEREH
TINAZR Tav 78 ALY R RTB/ALY F Rk 7B Gl B (]
GPU 4 1,008 16/70ay 7 1 64,512 27.82
CPU 1 - 6 10,752 64,512 78.41
# 5: GPU,GPU+CPU,CPU D1:RELL#E
Ty ALY FE R/ ALY R TR 7B al b ]
Case I  GPU 1,376 16/70av 7 1 22,016 1457
GPU 1,008 16/70av 7 1 16,128 10.32
Case 2 CPU(1) - 5 1,176 5,880 10.32
Case 3 CPU(1) - 6 3,668 22,008 32.27
Case A  GPU 1,816 16/70av 7 1 29,056 19.08
GPU 1,008 16/78aw 7% 1 16,128 10.34
Case B CPU(2) - 11 1,176 12,936 10.36
Case C  CPU(2) - 12 2,422 29,064 21.38
GPU 1,326 16/7av 7 1 21,216 13.73
Case B CPU(1) - 5 1,568 7,840 13.73
Case C° CPU(1) - 6 1,842 29,052 12.44

Elapsed time [sec]

SM (Streaming Multiprocessor)
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0y 7 TEBEINICFIERIENE R 272 Rd & &
ZH6N%, THE, SM OBEBHRE% GPUMBIZ
E. GTS450) DFGHR & g d % & K D IHIEICR 2,
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