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Particle Filter using An Ensemble Learning
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This paper proposes a new particle filter using the ensemble learning. The proposed method, firstly, generates
some particle groups that have different initial hyper parameters, by uniform random numbers, and secondly,
operates a particle filter for each particle group, and finally, estimates a system state by integrating the estimated
values of some particle groups by using an ensemble learning. The proposed method uses both a simple average
and a weighted average that uses the logarithm likelihood. We investigate by estimating the system states, system
noise and observation noise in the small nonlinear system and observation model.
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1: A conceptual model of a particle filter.
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2: A conceptual diagram of a particle filter using an
ensemble learning.
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3: A test function.
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4: Square errors of estimated values.
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5: Square errors of estimated values.

TVEEE T RO ZIEDVINS W, L L, K4(c)
ZR2DE, PSOARDYELET VY Y 7 VEEEHOIZGAT
IFEED ZIFEANCR D 2N R S iz, 21Ut PS ok
IOHEEBENAELZbDEEZ NS, D EOKE,S
T I NERERHWD I ET, YATLETLEENE
TND ) A RDFTROWEEREEBH L, AT LDRED
HEBEIKE L LbDEEZONS, LrL, PSOEE
1%, BT T VD ) A XD OREEREDS T v 3 > 7V EE
OHEICEHD S TIZIZFRLTH 57280, P AT LDIREERHEE
L7RERICR D EZBE L o bDEEZOoND,

RIZ, PF & PSDAHOWIGE L VHEERHEL R -7 7
U7 VOVINEE % vz PEF & PS OHfEERKREX 5(a)
IR, PF & PS O#EEFRRDORALIRKE WVt =30 BX U
t=44, t =80 fFiTICE VT, PS DHDBRXL DIFA/NZ W Z

DS HEERENECI Lb2 5, K50b) 7Yy TN
HBETONBDOAT LYy FEERLTwE, A 7Ly Flg7 v
U TNDOFEERL, A 7Ly FERE LGS IEEEIME
WEEDbNTVS [4]. R5(b) BT, fEMEDALIK
EDolt=308LU0t=44, t=80fHExR2LA7L Y
FOSEWZ Ebh 5, K 5(c) ik, A7V v FEEEZDHRZ
270y LD THS. PFOEAIZAT Ly RB1MUT
THHEPRZVLEAVBRONDD, PSOELAIFAT LY F
W1 TOLERERFEIHONEL, DEOZ LS T
VY TIAMEEEE VS Z LT, AT Ly FOMED SHEE
EROEHEELHEHcCEL EEZ NS,

4. bHDOHIC

AT, 7Yy INEREHGICR T 7 4 VY RREL
7o, BETH, W9 X —5 OPIES R 2 b N % —
RSSO & D BECER L, SN THERICE L ChiT7 4 L5 %
EITL, SRFERBOHEREZ 73 v 7V ERIC L D itd
T2HIET, YATLORERHET S, REFIETIE, TV
TNV E UTHME R Hw 2856 L, SRR o
L Z MBIV 28560 2 O k% Hviz,

AT, REFLOBNERZBRET 272012, JERFES A
T b IR O /N 72 > 2 T L DIRFER X O ST X —
Y OREEZRTo 7. 2R, BETFEEZ, KTF7415DH
DBEEVS AT LOWREE, AT L2 4R, Bl 4 XDHE
EMAED IFMDNEAD L 2 L 2 MER L7, £/, SRiF4EM
DIFEOERBETAT Ly FERT 7 4 V7 DHEEEE L DR
WCHBBARS R SN2 &5, A 7Ly FOKRE I L SHEE
MROGHEZMENTE 2 AEEELH B Z L 2R L,

SHOBEE LT, RETEOgHZEDTT VY 7L
DFBEHEORRZIT, Lk T A FEEZ @ L CRETFE
DA Z W S I T2 PETH 3.

AHFEDO—IZ, JSPS BIFE: 25730185, & XX, JST RIS-
TEX MRS — e ABETERY 70 7 AR 7e Y «
7 b TlifEBIR 7 9 A€ FIVIC L 24 —E RS AT LRI
EXNZALBFITHEROME, OB EZ T2 5D TT,

SE R

(1] ALJIEPER, KBS, AERFEH & A Sl o #it e 7
U, bit B TREREE F— o4 =27 | pp.159-168,
2000.

REFiG—, VoResen, I mmiRsR M & 3 Ol IR agZE
€ TV & 2 SRR R ARNT O S Bt 2046 A & R
IR S F 4 )T 4 EHETFILADIGH, FSA V¥ —F - L
£ 2 — 2006, pp.143-166, 2006.

WESEE, [REJTEMT V3 v 7VFHE AT L, KA,
Vol.55, No.6, pp.521-524, (2008).
R RIsE, PR, SO, T— 2 b s 2 OE& L

Hraay X5, e, Vol.53, No.2, pp.211—229,
(2005).

[5] BEEALZ M, 7 — & FLART (P & FERORE), #a
FHhb, (2011).

[4]



