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Tracking multiple video objects based on
improved joint probabilistic data association
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Abstract: For the data association of video objects having little distinguishable features in large-scale monitoring scenes,
we present a method for tracking multiple video objects in real-time based on the joint probabilistic data association (JPDA),
in which the motion features of the objects are incorporated. First, the k-best joint events are computed by the Murty al-
gorithm to reduce the complexity, and then, the motion situations of objects are analyzed by the association probability of
JPDA. When objects are entering and exiting the field of view, merging and splitting (objects are detected as fragmented
parts), the data association algorithm acquires the tracking trajectories of the objects. Experiments demonstrate the feasi-
bility and performances of the proposed approach.
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Fig. 1 Basic flow of tracking multiple video objects based on
traditional JPDA algortihm

Step2  FAEPTABG (AT S L SHL

N VSRR AN S 5 AT BES I 1) % A [ () A
BRI, iR BE Q73 A 15 2RI 20 A7 K
F I 0, = {Oi}ity, RN EHO T TR A

B, NS B N0, = () 0, FR N
j=1
Wi A 05 % A FL R DG B2 — RO . 1 %
AR F RSB SR 03, BRI
AR 7 1 6 £ 20 0 A A FRL 00, 1
BB QYR 4y, 1951 5105 A 6 ot N 4 £ 4

~

Q(br.i) = [0 (0r.4)], (7)

TR Q! (O o) B AE SRS FHF R 154
T H ARt ARYE AT AT B, 43 2 & A0, TP IS AL
R LI ELD (), ;) B RIRAR 7R 27, (O s) A2 H AR A
WIS, (0.

Step 3 [V HIBayesik W, 5k 2 Fr 47 &0 1)
A AR S AR,

P(ek,zlzk) = c‘/(ézcék,)i) ]1;[1 (Akvj)‘r](ek’l) X

[T (P> (1=P)=5000, (8)

t=1




10 3

J3 5 AR I MR e G IR I AL 2 1 BRI 1423

Horpe e IH—AH L VERIRERERT TR, Ay, B8
PEV TR 2SR B EL, PLFR N H Bt IR I AL .
Stepd IHEERINY HARKSCBAER B, 6.
Bl=P(#}|2") =

;P(0k71|2k)w;(9k,1)7 j € [17mk]7

(©))
B =1-3 A

Jj=1

Step 5 JHidtKalmanyEe#s, 1532 H bR &M T
S W7 2B
Hprt PRl vk
The = E By Thinse (10)

Hﬁtﬁ/ﬂ)ﬁiﬁﬁuﬁ‘m 7 ZE BN
Pkf\k = P1§|k71_(1 — B KLSL(KL) T +

mg
Z:() ﬁ/jg’t(xi;\k,j ($Z|k,j)T _$2|k($2|k)T)a (11
j:

Piko = Pi_1, (12)

b K, SEor 0l oA B BRI 21 Y K almany 8 1

a KR R ZE T T ZE
1E LA AL G IPDASL IS R EF AN 2 H A5 i) Fe A 2D

b, B SRR )

1) Step 2R DA FG ™ AL KA SFAFIN, i H Ax
LR Z, XN G FE R H SR AE K, i
SR BEARN =, AT BEAT & BRI, BT R
ZRPE, A REN ] TSP MU ER R R S8

2) I TIPDASE ™ RIS A 2 2 A
FEAABBE: BRI E— U XA E H
bR, e 2 AT AR DL 1AE 2 H AR LS
BEH, Bﬁiiﬂfn‘/ﬁiﬁ NEETTHS R T Y INRTE B Np 8
T' /\%(W%%UIJLEXE’JBHHH) =L HERA

W X7 ORI I, 15 S IPDASRL IR IR 7 3%

FARK, I o R B R 22 1 KM BRER W, PRI 5

X AR GEIPDA ST IS AT el A2 3 -+ S 2% i DL I

RIEASRNNES
N ECRE 2 AT AE LI 2 H AR R P An AT Atk _Eid

I 8.

4 FTmurty 5 EPROETH S JPDARK & Fi4F
(Fast computing JPDA joint events based on
murty algorithm)

P GLIPDASLE AR KR BRI 70 43 2K & S
XF IR AT AT RE R, SCBRILLIZS T 47 R0 R £ H ) ok
RN

=1 T!m!
|
T = Dm T D)

et mAB A RN, TR FARAL Ao 10
FERT B — B A N LI T AT AR 020, 1 ) O TT B, 575230

13)

VSR T AT AL (0 2 ) INITE AT ARG OB . AN
AT, M, THCH AR KIS, AIATAE B H A& H
XFN A F AR H BRI K, R LA
BEIE” L%, tim = 10, T = 10, 7] 47 %0 05 %0k 3
2346622310 158 AL FEAR =, IR b 7 22 40 A Gl
PRI SR AT R P S T B (RIS

M L0Y AT 401, K H bR RS AL TF 32 S
YIRSYSRARINPRIES /e 11y NP N 197 = G/
K (9) 77U, QIR R K /N 3R RO R

P (05| Z%) %S NI <A 1.

WE2FTR, RSS2, 205 P54 H b6

PRI T A B £2:

110
= 101], (14)

mﬁ?&%%#xﬁ&ﬁ@ﬂﬁ%@% LF 44, 730 A
20 =1 bo]- 2ma =150
01 0

100
. 00
Q0k3) = [0 01 2604) = [ 1]

f%fﬁi%‘%ﬁﬁﬁ’]"ﬁ?ﬂ)@ﬁl* A F vl 4750

P, M43 AN A A0 AR N

{P(ek,ﬂzk) = 0.0000, P(6;5]Z"*) = 0.0001,

15)

P(0x5Z2%) = 0.9999, P(0.4|Z") = 0.0000.

H AR 1ERERT]

2 EREMCE I HARERERT T OC AR
Fig. 2 Association of measurements and tracking gates of
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Fig. 6 Flowchart of tracking multiple video objects based on JPDA algorithm
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Fig. 7 Partial tracking results in surveillant video 1
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Fig. 9 Tracking errors of different algorithms for

surveillant video 1
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Table 3 Statistics of tracking errors and tracking time for surveillant video 1
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Fig. 10 Partial tracking results in surveillant video 2
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