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Abstract

In this study, we proposed a GPU-based parallel processing algorithm that accelerated atmospheric and ionospheric error correction
for the real-time processing of multiple targets detected by a space surveillance radar. The atmosphere was modeled using
upper-atmosphere meteorological and ionospheric electron density data, and the propagation characteristics of electromagnetic waves
under these conditions were analyzed. Furthermore, we proposed an algorithm to estimate the target positions by considering atmospheric
effects when radar echo signals are provided. In particular, when multiple targets were present, the proposed GPU-based parallel
processing algorithm enabled the simultaneous correction of errors for all the targets, significantly accelerating the computation speed.
The simulation results showed that the proposed GPU-based parallel processing method achieved a speedup of more than one order
of magnitude compared with conventional CPU-based sequential processing.
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Table 1. CPU and GPU specifications for the simulation.

CPU GPU
Model AMD Ryzen 7 5800X NVIDIA GeForce
8-Core processor RTX 3070
Core 8 core 5,888 CUDA core
Memory 128 GB DDR4 8 GB GDDR6
Clock 3.80 GHz 1.50 GHz
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