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Comparison of Self-Position Estimation Accuracy between Least
Square Method and Particle Swarm Optimization

Jonghee Kim*, In-Sik Choi**, and Soohyun Jo***

B ARES NBUE 285 ¥ taBeiAe] AYoR td RSEAES] AUe wof 538 AdsaZA
A LA ARISE)S Z AU tHIAIH S 2025-RISE-06-013)

[0 e]
4 =

B =E2 GPS(Global Positioning System)-denied 2744 YA 3 FHHSHPSO, Particle Swarm
Optimization) 7IH-& ©l-§3 27 #A 4 duglFS Addh 719 d7olxe n7Az st
AG Fag geoltg 7|F FHo=HE ¥ 4%E 448k, EP(Evolutionary Programming)-based
CLEAN €125 Fdl 7I& A9 7y HEE AgsA F=9h E3, CNN(Convolutional Neural
Network) < ©]-&3 #2]-%24 ®3l7](Range-target association) 331, FFAZH O & PSOE 283 —‘Hili
FAYRT Aledold A, Aletd ]%°7V‘4*4A%@5Lwﬁ&mmﬂ% B} BE AEgged
(SNR, Signal-to-Noise Ratio)oll4] T %2 RMSE(Root Mean Square Error)E 7H-& g<latSitt

Abstract

This paper proposes a mnovel algorithm for self-position estimation algorithm in Global Positioning System
(GPS)-denied environments using Particle Swarm Optimization (PSO). A rotating stepped-frequency radar is used to
receive reflected signals from reference targets as in previous research, and the distances to these targets are precisely
extracted using an Evolutionary Programming (EP)-based CLEAN algorithm. A Convolutional Neural Network (CNN)
is then utilized for associating each reference targets with its corresponding extracted distances, and PSO is
subsequently applied to estimate the radar’s position. Simulation results demonstrate that the proposed method
achieves a lower Root Mean Square Error (RMSE) across all Signal-to-Noise Ratio (SNR) compared to the
conventional Least Squares (LS) approach.
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Fig. 1. Configuration of stepped-frequency radar and
reference target placement
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Table 1. Parameter settings of PSO

Parameter Value
Number of particles 500
Max iterations 100
Inertia weight () 07

Cognitive coefficient (c,) 1

Social coefficient (c,) 1
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¥ 2 SNR & 2% ™ RMSE H|(LS vs. PSO)
Table 2. Comparison of RMSE of position estimation for
different SNR(LS vs. PSO)

SNR
Method 5dB 10 dB 15 dB
LS 1.2624 m 09254 m 0791 m
PSO 12156 m 0.8675 m 0.7639 m
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