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High resolution DEM topographic feature line
extraction algorithm using GPU

Liu Zhoujun'? , Hu Baogang'
1. Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract: High resolution digital elevation models (DEM) used in digital terrain analysis are becoming more and more
prevalent. There are various curvilinear structure extracting algorithms, but the main limitation of them is the high
computing cost, making them less efficient when extracting topographic feature lines from high resolution DEM images. We
propose an efficient strategy to speed them up using Steger’s curvilinear structure detection algorithm imple mented on
graphic processing units (GPU). We choose to speed up the most computation intensive modules of the algorithm ( Hessian
matrix generation and feature point detection) using NVIDIA’s compute unified device architecture (CUDA). This method
can achieve more than five times speedup compared with the original algorithm on central process units ( CPU) for large
scale DEM images with millions of pixels.

Key words: digital elevation model; topographic feature line detection; graphic processing unit; compute unified

device architecture
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Fig.3 Results on different DEM images using our feature line extraction algorithm
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Fig.4 More results using our feature line extraction algorithm and some partial enlarged details
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