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The Design of Parallel Processing S/W Using CUDA for
Realtime 3D Laser Ladar Imaging System
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Abstract

In this paper, we propose a CUDA(Common Unified Device Architecture) based SW(software)
design method for CPU(Central Processing Unit) and GPU(Graphic Processing Unit) parallel
structure to implement real-time process in 3D Laser ladar(LADAR) imaging system. LADAR is a
complex system to generate 3-dimensional image based on the laser ranging information, and
requires massive process resources in each phase. Therefore, designing and implementing parallel

structure are crucial to realize a real-time process within limited system resource. As a conclusion,
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we can meet the speed of required real-time process allocating separable work load to CUDA GPU

by analyzing process algorithm in each phase and confirm the process speed increase by 46%.

» Keywords : CUDA, Parallel processing, 3D Laser Ladar
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d. final_pixel_scan_position[ final_pixel_count ]
= scan_position[ k ]
e. final_pixel_rangel final_pixel_count ]
= range[ k ]
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= 6361.2 + 3564.8 + 2898.8 + 13215.2
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= 1641.6 + 3564.8 + 2898.8 + 1380.1
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Table. 7. Data transmission speed

Size Direction Perz"serr?:; e
Host to Device 2532.4
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