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Fig. 1  Sketch of work environment constructed by Host and GPU
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Table 1  Basic performance comparison of CPU and GPU

W HOiE A loy
R LGP SRR FFT 45

) 5000 x 5000 126. 859 0. 000 4.047

Q6600 Ht[a]/s
10000 x 10000 1626. 453 0. 001 23. 121
‘ 5000 x 5000 0. 157 0.016 0.125

2050 (8] /s
10000 x 10000 0. 452 0. 032 0. 405
5000 x 5000 820. 758 0. 000 32.376

Kb st ) %ot
X 10000 x 10000 3598. 347 0. 031 57. 089
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Fig. 2 Flowchart of implementation for SAM algorithm on single GPU
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Fig. 3 Principle of PPI algorithm for projection of pixel vectors on skewers
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&2 CPU5 GPU iy SAM 1EEETIK
Table 2 Performance comparison of SAM algorithm between CPU and GPU

] 5 &B% ik 200 &SI

A5 H — N e :
SAM 4] sl ewlling 1| SAM 5 a] R B2 T 5 sF 1)

CPU/s 0. 469 1. 000 14. 093 5.516

GPU/s 0.188 0. 094 2.297 1.032

BORXT L 2. 500 10. 638 6. 135 5.345

SRR 5.209 5.890

ATLAE Y, EHR 4 # CPU BEAT AL BRANA ] GPU #4740 BRAY I B RCR XTI b, 242
ik D, SAM AABRRFCRIETIIEARR R, U 2.5 %, [HoRH 200 A0tk T SAM I
B, ZHEMIETERCRZE T 6 %, MAEMFEREY T, SH6IEEAN, GPU X £dE & 5
JITAE R TR B /D R R

XTF PPLAA M, 4% 88 PP AL S0 i it A AL S AR A T A 38, R A o D3k st ) D,
223, MEGIEEE I T PPL AL EE RO ZE R ULIE 4, AR A R e S N Ak B S5 1) Hyperion
s =B A8 . ENVIARFRZS AR P A PR R, WSS REIFT LA Y, CPU #l GPU
THIBATER R

#3 MIXTER PPl 5 ENVI 8EMIR (CPU)
Table 3 Performance comparison of PPI between test program and ENVI on CPU

.. 1000 FpA; AL ) & 10000 H457 BEAL 7] &
MR H —— - —— -
#A% ot Stk #A% ot Sk
ENVL/s 245 13 2163 125
¥ /s 501. 641 183. 200 5054. 172 1320. 618
BORXT L 0. 489 0.071 0.428 0. 095

M4 #AT PPL LRy AL B B AR AL A R
Fig. 4 Hyperspectral data and results of PPI algorithm on CPU and GPU
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R4 CPUL GPU MK PPl MEREXT bE
Table 4  Performance comparison of PPI using test program between CPU and GPU

1000 05 AL 7] 52 10000 BAA57 BEHL ) 4
W5 H — ‘ — ‘
ZAZRTT SEifAl AL TT SrEifAl
CPU/s 501. 641 183.20 5054. 172 1320. 618
GPU/s 523.102 10.324 5128.320 95. 682
BRI L 0. 958974 17.745 0. 985541 13. 802
4 2
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YESHEE: GPU NI AL, J0UF GPU 78 St ik s ab B ep i i AL RE . a3k X s 6%
B S5 N AL ER R AR A SAM 87k . PPLESEMIR AT, BT EIER R, 4
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NFHEREE ; B GPU S h T AR, 76 S G ig 45 5 FH Y SAM Ab 3R PPI 3 o0 48 IR 125 77 T
PR TRORIEET:, SERCRAT LIGAE] 10 5424 MIHREE R GPU 47 A BRR 7445 5]
[RIAb IS 5L 5 CPU Ay A P45 S —3
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VALIDATION AND ANALYSIS OF HIGH PERFORMANCE
COMPUTATION ON HYPERSPECTRAL IMAGERY
BASED ON GPU

XU Ning'??, XIAO Xin-yao' >, HU Yu-xin'?*, WEN Jing*, WANG Da-ming’
(1. Key Laboratory of Technology in Geo-spatial Information Processing and Application System, IECAS, Beijing 100190, China;
2. Institute of Electronics, Chinese Academy of Sciences, Betjing 100190, China;
3. University of Chinese Academy of Sciences, Betjing 100049, China;
4. China Aero Geophysical Survey and Remote Sensing Centre for Land and Resources, Beijing 100083, China;
5. 0il & Gas Survey, China Geological Survey, Beijing 100029, China)

Abstract; Hyperspectral imagery has many characteristics, such as plenty of bands, large volume
of data, high computing complexity. In recent years, high performance computation has been
making great progress in remote sensing based on GPU, providing the hardware and technical
conditions for the rapid processing of hyperspectral data. We implemented the experiments on a
hyperspectral image which was obtained by Hyperion of EO-1 satellite in East Tianshan area,
Xinjiang, using SAM and PPI algorithms based on CPU and GPU, trying to study the fast processing
technology on hyperspectral data.. Actually the GPULib and CUDA API were used through IDL
language and the data was tested by different algorithms. The results show that the processing
efficiency of hyperspectral data in GPU is greater than CPU and the technology can be used in
remote sensing image processing.

Key words: hyperspectral data; GPU; high performance computation; SAM; PPI





