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(Parallelized Particle Swarm Optimization with GPU for Real-Time
Ballistic Target Tracking)
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Abstract : This paper addresses the problem of real-time tracking a high-speed ballistic target. Particle filters can be

considered to overcome the nonlinearity in motion and measurement models in the ballistic target. However, it is

difficult to apply particle filters to real-time systems because particle filters generally require much computation time.

This paper proposes an accelerated particle filter using graphics processing unit (GPU) for real-time ballistic target

tracking. The real-time performance of the proposed method was tested and analyzed on a widely-used embedded

system. The comparison results with the conventional particle filter on CPU (central processing unit) showed that the

proposed method improved the real-time performance by reducing computation time significantly.
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Table 2. Computation time comparison of Particle Swarm
Optimization per one step

Number of
Particles

100 1.2031 38219

500 81129 47291

1000 22.8975 54873

1500 44.4302 7.0893
2000 72.3309 7.7308
3000 149.1618 9.5783
4000 252.9826 11.4243
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Table 3. Computation time for each part of the target tracking
algorithm.

Part Computation time(s)
Only CPU CPU + GPU
CUDA init delay - 94.559

Others 746.68 819.849
predict measurement/
associated likelyhood 6314.839 1011.639

func

Total 7061.519 1926.047
Wlthog;fyUDA init 7061519 1831.488
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Fig. 13. Computation time for each part of the target tracking

algorithm.
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