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W EvERRTIRNEBBRE PR %% K BB 5 (Firefly Algorithm, FA) #9 $ 16 B8 51 AR 7 3%
P, 3F F B 3% B 2 4 #E 1L (Self-adaptive Differential Evolution, SaDE) % 3 188 50 T 3 I 09 B RRE 48 ) — R B0 BB
TIEBREAE, R AR NEBESE HSV-LBP #TRE. ZBERE FARATH TEENEESHRF, B3 H %
REHMBEMA RO T, SR FRENERESBEARBERBRNRERNE. B BENESFHLEEN
BRIRBER T REBR TFHORALMA LB, HSV-ILBP BBt F45 4 T E R HSV B 5510 1 iLBP 4y 3
HGAE | M T 7 42 76 5L 10 00 R O B ORI S 2 B 500 T B B T AT ABR B L R
T B0 B R .

R AT ANBRER R FURBFA B3 B 24 B4k s HSV-ILBP

HESSHES TP391. 4 NEFREB:A

BFRBEY B—METRE RGO IR SR e R b B e S e R, S ZMAHTH
PREBES ST Y BT IR R R O FEES R NS MERE TR, B R R AL
% LRI ARM— DA RREAR RS - AR B SR, BT EASE MR SRS R
F o SCER[4 176 B B RAE B BRI R 038 R /R 2 W8 I (unscented kalman filter, UKF) 4 g8 AR 40 70 i LA 2
#t, F H Mean Shift fER THEBREEANHITHEEE R BS T HIREM L HE R BB T H Y
L, BEETa R K, 5 Z SEat ik, % B 3E N ALE R T 88 & (adaptive weight particle swarm optimiza-
tion, AWPSO) 5| AR FUE WS, MU F M ERFBORLF . fR FEMBEMURRE, FMABENNE, A
R IR R B RBTE — AR B L A YL T OR 4R R IR A S 1 L (H PSO Y IR SIGE N8

HERHEMIK FRMAMN —FMERTE BN FESHEREF L WRKEERAES REERET R
Z AT RAES . XM vk T BE A R 5 ST R A KL T (3R AL TRI R, DY UM R A S A R R
FEWBUWER, FBRFH B E. i f1 2 4 ¥ LE 1% (differential evolution, DE) A E KL F U I M &
KRN REA BN GIR T R FAL Bl TSR EREE K, SR B AR YR 5 B R 2R AR 22, AT
PR BRSO R R IREAEE

b B R R AIE Y 1 BB 3R e B AR Y BR ERORS BE RN, I B B AR IE R RGB M1 HSV, # 1L F RGB,
HSV R RBRAN EE KB MER R ALY BB d, — M EEEREUR S EH—1H
M EAEERBANTHRN . ZHRBEHRER BB SHGHALES AT UABIRS iR RE &%
e EAN T ENERE. ‘

Bt DA b IR) BB A SO ok B U (firefly algorithm, FA) I T8 B M SR RE #8203 47 0 ol B, 9 A
B i B 2 43 i1k (self-adaptive differential evolution, SaDE) & i L B8 T E XA B /g4
FA K783 1 SaDE # B AR IRERH %, P65 ) HSV-ILBP BERIE R BRERFFIE. FA MHHL T PSO B 8l s
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BEB B R FA BEESRLF AT S AUE 3T R BB F B I #43E F R 4R A 404 » SaDE 7 3% it
b BB E BB R AT LR Ik B R R BN R R XA R A SO R B TR F RS R A
AR AT LA S0 7 BRER 3 R R OGR4 L AT SE B/ BORL F RO AR IR . HSV Mk LBP 845
BEN BARSFAE, i1 T HSV F0 iLBP 48/, 35 8/ 76 (RIF B B ol BE 0 (R B 4R 5 B A BR B PR 8 e 1

1 Firefly Algorithm

Firefly Algorithm &g Yang"™ $ 11} i —Fh {25 BEAS SR8 0%, 38 13 103 K I B9 R OB 45 M P AT AR B
W5l 55 SR A R RE AR R, R S B P S K, BRI B AR AE, BB R T R
AT 3 3403 7R B K B3R B RO AR X P65 B IR T | B A B BER

I=1I,Xe™"s, (@D
B=f X7, ‘ (2)
z, =z + X (2, —z) +a X (£-1/2), ()
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D FBEEE . RESE L Vo, WEKREE m, BRKERRY T AT E e;

2) BEVIRIMR AL B K R R B E it BAR BB BB ARG BHBRRFENREE L

3 D XF) XFEHESREE T FRS|E 8
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KRR
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2 HSV-iLBP

o 4R R B O 5 AR A BB A AT L P B O (R ISV A | 4y
FBARE KARE. AERKBMEARXE.

BRI L =0,ve [0,0.2)
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1
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o {Ui,f(Ui) < F(X), -
o Xi’ EE’ ) )

He, () HBRRREG/MEBE . X A% X, BRI T —RTF .
W ERERTER T —RBE(X i = 1,2, , N}, T UREEREDHEL R ERE XD
BRERKRE N IE.

4 BUERBIFIRIREX
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3) BEEMRHEETWBI MR FH FA BEETER . BAFHNRETF, i1 E S4B F 5 Bhattachayya
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O HEMENHAERERE A THENTORORE Hdx = O W) RE—-MTIRE T, X
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5 EBHE

S8 PCHLEC B N AR XU, £40 2.5 GHz, BFF 2.0 GB, %4 T. &% Windows XP #/E &%, MAT-
LAB R2013 izf7 33,

RBIETAREEBRE PRGBS, UM 1 FERS®EREE ML, KA Mean Shift 43 51 A
HSV # HSV-iLBP BiFhFE#E4T BRER. BREREERANE 1 AR,

B 1() AR A HSV RRE B AGEATIRER , HH R 5 BARE R A ERRIER LR
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Improved Particle Filter Algorithm for Pedestrian Tracking

CHEN Xu

(Automation Engineering College, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In order to improve the performance of the particle filter in pedestrian tracking, an improved particle filter al-
gorithm is proposed by combining the firefly algorithm (FA), self-adaptive differential evolution (SaDE) and particle filter. A
new feature model called HSV-iLBP is used as the tracking characteristic. For an efficient tracking, FA is used in the important
sample of the particle filter to generate the more effective particles by the iteration of optimization. The resampling process of
the particle filter is regarded as an optimization problem and replaced by self-adaptive differential evolution (SaDE) to find out
the best particles. To improve the robustness of tracking, color and texture are combined as HSV-iLBP tracking characteristic
model. The low dimension of HSV-iLBP cause low computational complexity, Experiments show that the accuracy and speed

of the pedestrian tracking is improved.

Keywords: pedestrian tracking; particle filter; FA; SaDE; HSV-iLBP



