ZT GPU I 63 PCA FR4ES AT R

TRAEL T, H/ANE
(EHBRFEEH AR KRS HEPLR, Wi K 410073)

OB Bt g A B T R R A R RN A . T H AT IR CPUIGPU A IHT R4,
W 78w i B e A 2 L E R i (PCAY 5, $RH—FFET51 GPU 1) G-PCA JFATHIAM—Filt T2
GPU ff] MPI+openMP+CUDA £ %317 Gs-PCA %%, JF1E GPU WAL E F & LRIl TR . TR R
/N, G-PCA BiE3RAG T R RN MR, (A&HIG /752 PR Gs-PCA FLikAe RMAF 4RSI, HmnI3k45 128
I L .

KR RGN 29097 RO RO G R

HE>ES: TP391 R EE: A

Multilevel Parallel Algorithm of PCA Dimensionality Reduction for
Hyperspectral Image on GPU
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Abstract: Dimension reduction for hyperspectral image is computationally expensive and data intensive.
Based on the CPU/GPU heterogeneous system, the classical Principal Component Analysis (PCA)
method is researched. A G-PCA algorithm for single GPU and a Gs-PCA algorithm for multiple GPUs are
implemented and validated on a mini-supercomputer system. Experiments show that the G-PCA
algorithm can remarkably enhance the performance but the simulation is constricted by the limited
memory; in comparison, the Gs-PCA algorithm overcomes the problem, and can reach a maximum
speed-up of 128X in test.
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Tab.1 Time percents of different parts

Step Time/ms Percentage
input 774.82 0. 45%
cov 129518. 63 75. 09%
eigenvalue 768. 23 0. 45%
PCA trans 41313.88 23.95%
output 116. 14 0.07%
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Tab.2 Effect of different optimizing methods(ms)

optimizing method cov PCA trans
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Tab.3 Information of hyperspectral data

Fs i/ [ BB
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2 614 1087 224
3 753 1924 224
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Tab.5 Run time of 5 kinds for COV matrix calculation(ms)
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