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Foreground discrimination in local model-matching tracking

Liu Daqgian, Liu Wanjun, Fei Bowen

School of Software, Liaoning Technical University, Huludao 125105, China

Abstract: Objective Under a complex background, a majority of the traditional model — matching tracking methods only
consider the characteristics of the moving target without fully utilizing the relationship between the moving target and the im-
age for object tracking, especially when the target was occluded during the process of object tracking. Consequently, these
methods allow the moving target to drift easily; as a result, the moving target is sometimes lost. To solve these problems, a
novel object-tracking approach based on foreground discrimination of local model matching is proposed. Method First, the
algorithm selects previous m frames of the image frame sequences for tracking training, and each image frame is divided into
superpixel blocks. Second, the vector cluster is composed of all superpixel blocks, and the object model that contains
superpixel blocks is established by the discrimination appearance model. Finally, the algorithm takes the object model as a
matching model, adopts expectation maximization to estimate the foreground information, and utilizes foreground discrimina-

tion to match the local model. Hence, the tracking object is determined. Result Compared with other excellent tracking al-

Wrss B #:2015-10-30 ; {8 [ B #7:2016-01-12

E®WE : HEK AR EETH (61172144) 1L TABHLIBOCHT R H (2012216026 )

FE—EEE N XIKT (1992— ) 5,107 TR AR K A= BEH AR Tl ARS8 A, 25T 7 1] 32 30 H Aaer i 5 B
. E-mail: liudagianIntu@ 163. com

Supported by : National Natural Science Foundation of China (61172144 )

© h H R B AR AT A



$01% /558 /2016458

XIATF, NHE, BEE / simFI5IR0SEMMEE IE BiRiRER

gorithms, the proposed target — tracking algorithm can accurately and effectively adapt to the complex changes in the target

states of a video scene through foreground discrimination and local model matching and can adequately solve the problems of

tracking drift under various uncertain factors. This algorithm can also achieve the same or even higher tracking accuracy

compared with existing model — matching tracking methods. For the video sequences of Girl, Lemming, Liquor, Shop,
Woman, Bolt, CarDark, David, and Basketball, the average center errors are 9. 76, 28. 65, 19.41, 5.22, 8.26, 7.69,
8.13, 11.36, and 7. 66, respectively, and the tracking overlap ratios are 0. 69, 0.61, 0.77, 0.74, 0.80, 0.79, 0.79,

0.75, and 0. 69, respectively. Conclusion Experiment results indicate that the proposed target — tracking algorithm can

adaptively update noise model parameters in real time, accurately estimate the foreground information of images according to

different image sequences, eliminate background information interference, and achieve tracking accuracy and adaptability

under the conditions of partial occlusion, target deformation, illumination changes, and complex background.

Key words: foreground discrimination; super-pixel; local model; expectation maximization; object tracking
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Fig. 4 Comparison results of foreground discrimination
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Table 1 The information of the test image sequence

&5 JEREAE L g e Az Pejgtiz gl HRER BB Jiéke
Girl vV vV
Lemming vV vV vV
Liquor vV vV vV vV
Shop vV vV
Woman vV vV vV vV
Bolt vV vV vV vV
CarDark Vv
David vV vV vV
Basketball vV vV vV vV vV

x2 FARREREZHNEHFLRE
Table 2 Average center error of different tracking algorithms

&% 551 ASLA FRAG SCM VTD L1 FDLM
Girl 36.76 24.27 3.47 8.64 25.51 9.76
Lemming 73.25 77.51 79.16 73.57 142.76 28.65
Liquor 59.32 25.80 57.42 139.85 63.10 19.41
Shop 7.22 12.73 13.74 10.73 12.28 5.22
Woman 76.57 118.28 22.24 107. 69 115.57 8.26
Bolt 62.42 73.62 9.64 49.17 132.48 7.69

CarDark 5.30 64.23 6.32 28.72 3.4 8.13

David 3.57 84.41 4.38 48.95 5.76 11.36
Basketball 106. 62 18.42 116.24 9.48 84.47 7.66

YL 48.56 53.25 34.73 52.98 65.04 11.79
T I 7R B B 4

x3 AEARBEEEINRESEER
Table 3 Tracking overlap ratio of different tracking algorithms

PG 7 5] ASLA FRAG SCM VTD L1 FDLM
Girl 0.31 0.41 0.74 0.69 0.39 0.69
Lemming 0.37 0.33 0.38 0.34 0.18 0.61
Liquor 0.53 0.63 0.53 0.15 0.51 0.77
Shop 0.73 0.69 0.43 0.72 0.69 0.74
Woman 0.27 0.14 0.37 0.15 0.15 0.80
Bolt 0.53 0.47 0.76 0.55 0.23 0.79
CarDark 0.82 0.29 0.81 0.43 0.82 0.79
David 0.83 0.23 0.82 0.53 0.80 0.75
Basketball 0.19 0.63 0.17 0.68 0.25 0.69
Bk 0.51 0.41 0.56 0.47 0.45 0.73

TE L 7R 1 B AL 4s
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Fig. 6 Tracking results of the six algorithms in the nine image sequences
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*4 ARRBEEENTEHETEE
Table 4 Average running speeds of different tracking algorithms
/(Bs)
Tk
K155
ASLA FRAG SCM VTD L1 FDLM
Girl 5.31 4.52 0.55 4.46 0.36 4.39
Lemming 5.92 4.73 0.36 3. 98 0.21 4.89
Liquor 6.43 5.61 0.37 3.44 0.31 5.14
Shop 6.32 5.89 0.41 4.27 0.53 5.49
Woman 6.75 6.41 0.38 3.82 0.63 5.33
Bolt 5.13 3.97 0.32 3.31 0.27 4.26
CarDark 5.67 4.23 0.36 3.37 0.32 3.95
David 6.27 4.48 0.41 4.24 0.28 4.36
Basketball 6.41 4.82 0.39 3.71 0.43 4.77
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