232 H|7FRA|OF LO| 27t EXf6t= 45 A A MBK A|ARIQ Qi =H o|ch3l 9

)

== 2013-50-1-28

B AIGE ol 27k EAfEE 5 A
MBK A|=gle] $14] 574
( Position Estimation of MBK system for non-Gaussian Underwater
Sensor Networks )
of W B, F AW, AR
(Dae-Hee Lee, Yeon-Mo Yang, and Kyung Moo Huh)

[®]
I

12

B eRo wo|Zyb u] Ay EEES wEE 5 370 1) **33 e 7|Ho] ©& Mass-Damper-Spring (MBK) A2~ 9]
FAd #ek A Jgolt) HT 2 = Zge &% 2w B (EKF: Extended Kalman Filter) ¢} 3}E]Z ZE
(Particle Filter)7} 55 @31 9lth. EKF& #+& (Gaussian Noise) ©] J—ZH 3t H A E A 2EoA AR =& dag
o7 Jdg AMEH I AR % 3T 2ol H] 7}—0r 19F F&o] EAsHE A Aol B Aleko] mpat}. o]o] & w4
= &S 7)hto 7 TEKFS’} Hluske], A4 v s Al 914} (Maximum Likelihood) o 714¥Hek 2% Asi4] 78S o] &
3k 7§14 ODPF (One-Dimension Particle Flltﬁr) A OJY?_LE}. T 28-S E3}e] non-Gaussian noise”} A3 =5 A
EKF$} A|okat Particle filterS AFE-3F 9

3 34 298 v PASROM, A £ 2 5 Aol FHe 25 ODPEH EKF
g e A 24 s ABIE AS A2

Abstract

This paper study the position estimation of MBK system according to the non-linear filter for non-Gaussian noise in
underwater sensor networks. In the filter to estimate location, recently, the extended Kalman filter (EKF) and particle filter
are getting attention. EKF is widely used due to the best algorithm in the Gaussian noise environment, but has many
restrictions on the usage in non-Gaussian noise environment such as in underwater. In this paper, we propose the
improved One-Dimension Particle Filter (ODPF) using the distribution re-interpretation techniques based on the maximum
likelihood. Through the simulation, we compared and analyzed the proposed particle filter with the EKF in non-Gaussian
underwater sensor networks. In the case of both the sufficient statistical sample and the sufficient calculation capacity, we
confirm that the ODPF’s result shows more accurate localization than EKF's result.

Keywords : Estimation, non-Gaussian Noise, Particle filtering, Kalman filtering, Mass-Damper-Spring System,

Stochastic signal processing, Under Water Acoustic Sensor Networks (UWASNSs)
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Parameter Value
Stability parameter a 1.8
Skewness parameter [3 1
Scale parameter ¢ 10
location parameter -3
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Table 2. Simulation result.

e ot
A9 Pt E
EKF ODPF EKF ODPF

A% 1 (e=0) | -0.122469 | 0001201 | 0.809314 0.224610
A% 2 (e=0.1) | -0.119069 | 0004077 | 1.033843 0.034384
A% 3 (e=02) | 0073413 0.048803 | 1.040795 0113664
A% 4 (e=03) | -0.344726 | -0.073834 | 1.138707 0194922
2% 5 (e=04) | 0148500 -0.064173 | 1.348201 0132219
A% 6 (e=05) | -0.159552 | 00086227 | 1.343063 0052018
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