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Research on Real-time Multi-target
Tracking Algorithm Based on MSPF
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Abstract Recently, real-time monitoring multi-target track-
ing as an important component of intelligent transportation sys-
tem (ITS) has been paid much attention. The traditional multi-
target tracking algorithm has problems that the processing speed
is slow and the false matches may happen when vehicles cross.
Firstly, the algorithm detects moving targets through modeling
a complex background based on Bayesian rules, then introduces
a multi-target tracking algorithm based on mean shift particle
filter (MSPF). Firstly, the algorithm predicts the extent possi-
ble by the use of MSPF for each vehicle in the next frame, uses
different detection strategies for simple or multiple targets to
avoid a global search and improve the tracking speed; by con-
structing the importance density function based on the latest
observations, the algorithm can achieve an accurate and robust
tracking in the part of the block and cross-vehicle. Simulation
results verify the proposed algorithm.
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Fig.1 MSPF procedure illustration
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Fig.2 Flow chart for color character matching
algorithm based on MSPF
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Fig.3 Diagram for initial object detection
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(a) Straight driving vehicle tracking results on Video 1

(b)

R 2 PR AE XL B s A DL IR R

(b) Turning and crossover driving vehicle tracking results on Video 2

(c) BUHL 3 -t 1 AR ER 45

(c) Crossroad vehicle tracking results on Video 3

K4 LA
Fig.4 Multiple video vehicles tracking

F1 ML MTT &5 RIikfe i

Table 1 MTT performance comparison on Video 1
BRER TR SRERE R
A
o S S ik [8] RS ik [6]
100 ~ 200 0/11 1/11 1/11 4/11
200 ~ 300 0/9 3/9 1/9 2/9
300 ~ 400 1/6 2/6 2/6 2/6
400 ~ 500 2/7 2/7 1/7 2/7
F2 M2 b MTT g5k
Table 2 MTT performance comparison on Video 2
BRERE R PR
A
o IS S ik 8] R ik (6]
100 ~ 2500 1/12 1/12 0/12 2/12
2500 ~ 5000 0/4 0/4 0/4 0/4
5000 ~ 7500 1/9 1/9 0/9 1/9
7500 ~ 10000 0/7 0/7 0/7 1/7
10000 ~ 12500 1/12 3/12 0/12 2/12
12500 ~ 14785 1/10 1/10 0/10 2/10
%3 M3 MTT &Rt
Table 3 MTT performance comparison on Video 3
BRERT R SRR
S
o K37 ik [8] RS ik (6]
100-550 0/4 0/4 0/4 0/4
550-690 0/8 1/8 1/8 2/8
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Table 4 Real-time comparison
T ‘ AR HLE ] (ms) ‘ KT
RITTE ik [8] AT BRI
HEATE 35 120 30 150
Dy 48 150 35 180
=i ] 32 117 30 150

5 8 BUAT Loty FE A AR D, SO T S FELBOK.

MRS R AT LU Y, 0 T A R sg AT AE S AN
MBI ER, PR Hh S5 BAT BRER 5 KRB IR D L R
ERUETA R A AR L, OO [8] RAT AP RO PERE, X2 T
SCHR [8] SR T DI UG e SRt et F S BT H AR
75 TR WA AT RE D8 P AR 0 B PR AR UL 1EAT
IR DA D I A ARG B e R BRORE E, B2 H b R 2R AT
SIS, B 5 7= AL BRI . e Ah, S Sk ) S I R REREA T
N (B 4) ATLUR Y, ASCHAEBOCHR [8] BAT 4 (1
SN RE A [R] IS A0 BB TR R (98 % 3 R R 5
DR

4 ZERIE

AT — R TS WP 2 AR AR R A,
SexbiE sl HARBEAT R, AEHEAT SRR AE DG I ) R Atk L=, A
A MSPF X HARAAE T Wil 58 B FE AT 000, *6F
Z T A AR DL, T8I 3 B R Ak ) 5 R
S5 B 1) PR ARAGLE SR 5 B mT RE AR L. R 1A LA B
HAEPAMA T MSPF S0 AT & HIOR A5 r b 3
Ay, RFEAEADEAT 2 JR PR R A DL T B fif vk 1 44058 X
JIr e A R UE BE A5 i) L 5 DR UB e DT iR AR L, Prde th i 4
PR SRR N 22 H AR AT ER R, BRAN, XA X
I 73 4 55 55 2RI, SR AT R RES PR ELHE T 3t
[FIIE X 22 A H AR EAT R R, H AT, ASCERPTAE AR —
AR RS S AR W B2 A AR R TR H AR L
I, SR TC e R Y ORI, X T 5 B R A s
SO, ORI T BT LR 2205 R — Mt i) F AR REAT ok
bk DYV BN TR A W N 2 S R AR P E A SR T
BEATRANHIWTL.
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