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Compressive tracking based on Kalman filter and sample weighting

YU Dexin, CAO Xiaojie, YANG Min, ZHAO Pengde
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the shortcomings of the compressed sensing tracking algorithm, which was easy to lose the tracking target
and has the low tracking accuracy when the target moved too fast, an improved compressed sensing tracking algorithm is proposed.
The algorithm introduces a weighting function to assist in judging positive and negative samples, and uses the weighted sample to
calculate features to find the target center position of the next frame. Kalman filter is used to predict the current frame target position
when the target moved too fast. The tracking results of different test sequences show that the improved algorithm can stably track the
target, effectively solve the problem that the target is easy to lose the tracking target when moving too fast, and obtains high

accuracy.
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Fig. 1 Feature extraction process

1.2 CT REREEHERDLEEIHEHR

e CT BRI b, 2 il ) e 28 H A DX I
Wy Ao aa g i g b — it s DX A 4 3 X,
B DI H R AR AS AT RRAE R IR, (R B ix 2
R TS A2 A EL A N7 1 3 ek DL S0 o )Xo 3k 2
FEANFIESEAT 7326, 73 B A 5t HARFIE 5 H iR, H
s (I

H(v) = log| =

=1
n

HP(Uiy—l)P(y—l)]

l_[lP(Ui‘y=O) P(y =0
. P(v, |y =1)
Lol o] ®

Hrp, y =1 FORIEHA, y = 0 FoRAFEA, &
WP(y=1)=P(y=0) ,JFH, P(y, | y = 1) ~
N(wi o) , P(v 1 y=0) ~ N(ui,07) ,

XL, w5 o] R HEREEARES @ A R4 4
MEM B ShrUEZE, w5 o) SRR FREAREE i
A AR R IE S bR 2

i, BEHL H (v) S RIFEASYE N Y it B b,
FEX ARSI T OB, A AT

pi—Aul + (1 =20u' (4)
ol M ()7 +(1=2) (a7 + A=) (! -p')7 . (5)

o, A ORI AN > 0,0 /)N R B
e

2 MR CT RERE X

2.1 BRI

FERAE BARFEAR GRS, 2 IBCY mirt B A5 oo
LRI XU FEAAE g HARRE A, X Fh oy 4 R4
FMRZ A HARFEAE B RREAS B & PR 2R g5
I, BRER R 2 2 R, e 0 R R SO, S BUIR R
HEBREE TR, AR AE HARFEAS T, A SC5] A
FUBREE " i BIAIT IEAEAS IS ek e LR

s—x*12

W, =ae” 2 . (6)
H, a HH—ALEEG o 2—PRESHG 2
FONFEARBI O B o7 KR IREE HARAY 0L
B
AN B AR R B H A rp O B Gk, B 2 Fil x
(1) 22 (BRI, I ZR7R 8 00 R — ot 5 AR o7 B B
REA L AERIAE IR RO, I8 22 AS % AE T
— WA FR R T R AN . A T RERS R AT RER
LB S KA BAnE B0 BFREALR I IE 19
8 T, AR AEA IR AR AL E W, KT T, WA %
FEAH HFRFEAS, 2, WA T i As
2.2 FEEFRESIRIKEPIER ) BRI
1€ BARPHRE sl CT BRI 507k 1 BRI v ff
TEAEA Bl PR R AR o, 0 2 s R R VA
BORER RIS O, E XX — B 8, 5T AE CT BR
e RPN B S T e NN =832 RO RV STy 2 N E
Frit AT Fn
R 2 8 U DA A B R 1 B o0 A R AR
T, D/ N R 25 Al s DN Rt RGeAR
BIATRACA R RR B UMW
PRSI FE RIS AL Al B /R an T £ees e X
X(k)=AX(k-1) + W(k) , (7)
Z(k)y=HX(k) +V(k) , (8)
Hrb, X(k) FR kB2 RGORE ;A J2RE
ERHERE; Z (k) FR kB 20 i LI e ; 5 2 08 &
GEFERE; W(k) F1V(k) 5350327 3 A 7 FOUL I g
7 H U IT 22 A 2 0 @ F R, I BT E (R A
H om0 A, B P(w) ~ N(0,Q) FlP(v) ~
N(O,R) ,
RRZ U A FE @ T 5 kU
SEHN H bR E R EREE RO . 3X 5 MR R
T2 AL BR, RIS AE IE o 6T AT Al R 43 3R




202 B o it

o5 moH

HoE

k.

TES— MU R SRR T e, AR b —
ZI AR GURAS IS X — I 2 R GRS HEAT 0, F00
TRGARE)G , T ER X — W 2 R ZE AT 5 22
R AR O, s SRS

X(klk-1)=AX(k-11k-1), (9)
Pklk-1)=A*P(k-11k-1)xA"+Q,
(10)

Horp, X(kE - 1) J2& E—B 20 RGRASRTX
— I ZRGURAS I X (k- 11 k= 1) & E—if
ZI R GRS s P(k1 k- 1) FoRiRZEA )
J7 ZEHE  JETE kI 20— B ZI R 86 3% — I Z1]
ARSI ; Pk - 11k -1) FRX(E-11k-1)
XTI 1R 22 A TPy 25 R R

TESE 20 v, e B 5% 25 A 3 P O 25 S BE
P(klk-1)3EERRSHE K (k) (1) fr
IR

K, (k)=P(kl k-1)

H' (HP(k| k- 1)H" +R)™", (11)

RIE PR THIRE P(R E - 1) FIR/RZ
itk K, (k) ZABIEX — B Z0 ) WA, D175 21 i
Per AT Xk k) = (12) fis

Xkl k) =X(k1 k-1) + K(k) % (Z(k) -
HX(klk-1)), (12)

5, AR R &3 45 BB IE R 2 AT 7 22
FERE, = (13) s
P(kl k)=(I-K/(k)=H)=P(kl k-1), (13)

FIWT H bR e S s Peny e CIE : 23X — i
2109 HARH OO E S BB 20 B AR O B R S
Dist KT BIMH L B8 E it H bRz shid e,
X — 5 2 1) 5 R RO 7 B R 2R S BB SR A T
U P EN=n g = R/ W O R ST G /N W

Dist =/ (% —2,)° + (3 = y,)" . (14)

3 ERi&itiniE

WFFEH 5 25 AR SCRl it CT SvE RO BR BRI A
HARGF

(1) F-3h IR — Mk iR H AR

(2) FE24T5 ¢ WiERAY H AR b0 48 X el ik
WCHARREAS R 28 rp A o B IO S FEAS 5L A
T R 50T B R AR IE AUREAR , B B AR O G0 1Y
FEACKEW T 3R AR, 4 R 3 AR /N T 45
E BB 2 D BEREAR

(3) T HAREA T SAEA AL

(4) {5 FHAN 2R DL 307 S5 o 5 IR AIE [ 20
F10 28 R a3 AT 0 (RS AR 1] S8 Xk 107 1) H A 7
VE N ERERSS R

(5) KA HREEA T SAEA I HOB 0 2K e

(6) JUWr Hbns sl 2 i dR - 50, WA R R 2
DR IL TN SR H bR A W Bk 2 (2)
PEAT T — kb B

itk CT A B AR AN 1Al 2 B o

YHAE DA

M
3 AR A B
" wmEssA T
I S
HERARE |

I

¥
DN
| HEAE RS s

Ld
FHAAGILAEAR LI
TR A%

fll.l.l

A _.____f"-’ “"\-u._\_h_\_
) o R
A =

H o
T
3 e
-\'“""-\.___-f"f
=R
A

~
F

et

i F;J_\’ EE{‘\@

T

i H A
A

B2 it CT HEEMiRER
Fig. 2 Flow chart of improved CT algorithm
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