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Fig. 1 Percent of Total Time for Transferring of

Resampling Different Size Image
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Fig. 2 Host-Device Bandwidth Measurements
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Parallel Construction of Global Pyramid for
Large Remote Sensing Images

LIU Po"?* GONG Jianhua*
1 Chinese Academy of Surveying and Mapping, Beijing 100830, China
2 State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth,

Chinese Academy of Sciences, Beijing 100101, China

Abstract: The pyramid model is the basis for visualization and processing of massive remote sensing
data in a virtual globe system. It produces large amounts of data tiles in the process of building pyra-
mids however, and the traditional serial CPU algorithm has difficulties satisfying requests for large
images. This paper proposes a parallel global pyramid approach that exploits GPU capabilities and
multi-threading to enable memory-intensive and computation-intensive tasks. A two-level decomposi-
tion strategy was developed to migrate the performance bottlenecks in data transfers among the GPU,
CPU, and disk. A multi-threading strategy was used to reduce the delay between CPU and disk, and
pin-memory for GPU global delay. Finally, the GPU is used to complete large-scale parallel resample
computing and constructing an octree structure used to maximize reuse of data in the graphic memory.
Experimental results show that the proposed method can significantly improve pyramid construction
speed for large remote sensing images.
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