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Abstract Aiming at the unstable characteristics of the particle filter algorithm which is easily affected by
background noise in complex dynamic scene while it is tracking target, an improved Kalman particle filter (KPF)
target—tracking algorithm is put forward. The method of using embedded Kalman particle filter is used to predict
the predicted status value of particle filter secondarily. And the secondary sampling technique is used to
enhance particle richness, and thus eliminates the influence of background noise to a certain extent. Besides in
order to meet the requirements of Kalman on linear motion and to eliminate the effect of rapid background
change on tracking accuracy, the gray projection algorithm is promoted to calculate the background migration
for motion compensation. The experiment results show that the improved Kalman particle filter algorithm can
effectively track the moving object in the complex dynamic scene, which proves that the propposed KPF
algorithm has high precision, strong robustness and good real-time performance.

Key words image processing; target—tracking; gray projection algorithm; Kalman filter algorithm; particle

filter; robustness

OCIS codes 100.2000; 100.2960; 100.4999

1 5 =

Bt xtiz 3 H AR 9 B ER , Schmidt §& 1 2R 2 38373k, R FH Lk 3 JH 98 I 1) O 36 AT IR A 0, (HU2:
108 T 4t H AR BRER™ ; Fukunaga 42 H T 35 {8 0 5% 318 ‘“',Eﬂémﬁrﬁ’ﬁtﬁﬁ@ﬁEi‘miﬁ%,ﬁréﬁjEﬁ
TR HEHS | H AR A e AR L R Sas Sl A AN URR (EUR BT R AR A i b s T R R H R £ R
TR ST O 1A T A [R] A X LR e H bR o AR LG B3R B T i R 8 I (PF) RE A8 B8 4 M A e AR e 1

Y75 B H3: 2014-04-04; Y B & X 75 B #8: 2014-04-25; R 2% H iR B #8: 2014-08-14

EETH: B &K A RPBE 54 (61271332) 25 1l /6 W 58 & 42 (40405050303) VL7548 “ 75 RN A 3 #5181 (2010~
DZXX-022) . J1.75 44 JE Rl 78 1 i1 75 4 3L 4: (BK20130769)

EH B BRI (1990—), Z , Wi 0F 55 A, 322 53 sh G I AER 5 05 T 9 658 . E-mail: 124486064@qq.com

SUf AT AL(1983—), T, PEUli, 32 2 = ER 5 AR AL B | N A R L A HILAE B T 3 R A 8 5 T A ST

E-mail: k.ren@njust.edu.cn

091001-1



51, 091001(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

Ak =5 073 3l H bR BRI 0] A [5] B B A D E BRI o 3 1 0 ) Y AR A 2 e ok TR B 2 R S
SER I 7R Y 7 A O T 2 S BRE B bR, B R 8 I A i 2R TR TR 0 I A ek B
5 AR R 201 08 32 (UPF)™ R L 12 TC WK 1 98 B (MAUPF) ™ 80 2% 45 il fill 4542 1 38 ™45 500k L 3
JEE R B A T R B R A Y SR T I B AR R R AR R P A (H R R AR
i 55

UL, X 2 2 b e b i B bR BRI VRN BT AR SR R T LROR G k. SCER[8-914 H Tl AT A
35 I AR B O A R Ll ) T AT E AR R ER AR E AR RS AR Ak B R S I P ) B A — e AR 5 STk [10]
BEXH A 2 21 A0S Se 4 OB 0 B AR BRI ik, B DIE SR WSS A R/R B ik AT B bR R 75— FE
EGE T LANE A b AR R ER

LR —RFN TR E b i B AR B — 2 R B ROCR R A e GE T4k B bR R i, A L

PR, A A0 RAE S 5 B AR R AR R, L R T AR E A D 37 e A AR R R 25 B el & X

B2 HARBRER AR UE M A SO T R IR T U8 I (KPF) 32, 38 5 K B 4558 BT “”J&J_;wu
PG RELTEE o, T o 7 5% DRl A8 Ak 5% i 1) [ B B B dz sh Ze kAL, 8% )5 DR 7 08 0% B ik AR R B Bk Rl A
(14 7 A BB Bk ok BR R H AR, B 5 T LA S I 4 sh 2 3 5 Pz ol B A i R fa BRI

2 R DRI AR

L U8 SR — R T 52 R R B O vk R B T 1 AT R R AR e AR 0T A T AR R A A H bR IR ER
TH R Y R R S AR R ik IR S 1Y )5 50 A R 25 BE SR p(xy, 2,,) Y HIER N A2k 57 [
P ARBIREA {wni= 1, N} 7 kB ZDIR 25 19 J5 30 A R %% B (PDF) n] LA 2856 43 A5 18 3 Ry

lj(xﬂ:k’ z,)= %Z S[xo;/.» - xim]a (1)
o S AT N R, x,, & 0 F] EWTEMG T B A5 AR S AE, 2R 18 H RS A PDF 2 R AR, X B 2 A —>
25 5 R FE W HEEAE A0 A SRR g,y 20 ) RSSO N DFEA (wy,,0= 1, N} IR PDF & 3Ky

xoz\‘zl E,w 5[x0k x()k]
N
, (2)

W), = w, /Zwk
ﬁ¢wmm=zm“i“”%ﬁigﬁﬁﬁqﬁi%@ﬁﬁ R kI REARA 3 5= Yl
[ B, B o8 L 8 R A i IBIE LG , Gordon 4 T H R AR AR A A AR TR T OB DAY BR B A

JE .

3 KPFHEEMLH

T8 A 8 (LT 0 R B LR AT B L 0 S R R B AR 4T P AR A, 5 Ak 7 5 8 Al e
B S T 1B DB T LS A0 L AT5E B IR A IR AL . SRR AR B AR T U 0 L R
T A T (RS ) B R B R R M 1 B IE B HEAT R B L A5 S R RS B AR . A
1 G R T 0 SRR AR AT B, 7 R AR B R T B BT 00 v R VAT UOR TR BE R
LT 2 1 — R R T AT LB T L e UL T A B R T AT TR BE R R B TR T £ R
BRES TR L LR AR N I TR
3.1 IREEREEHITEGRE

4 K41 19 0 1R 150 75 58208 1 AR A R, SR FH s 9 I T L 2 3 T A 0 B D 5 L2 A ) 5 7
E S GE Bh EAREE L T ARAE B AR 8k v A T JR B L O 4l B X I AT 1 S B D O A AL
oo IR K B TS B0 B By T B R P B 9 S 035 2 o R A TR W AR A 0 8 5
M52 A I, I EL B2 1 S 5 S T D 28 1 2 5 0 I B BB SRR P . O T U B M AT R R %

091001-2



51, 091001(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

manul framing target

|
v v#=
initialize particle distribution inital state X image registration
P! transfer particle construct gray histogram model distance 7,, speed 7,
¢k=k+1 histogram art : ¢
new particle distribution mode > vg)eigﬂ? ,f:)i [ observation value 2, |- Kalman prediction
k
. ¢ - double &
] particle _ sampling 1 _
judge N (@ selecting N particle [€ weight w! < target location &,
resampling Y/N Outputl
es
¥ end

RNk
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Table 1 Comparison of the algorithm data
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