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Correlation filter tracking for adaptive spatiotemporal regularization

JIANG Wentao, MENG Qingjiao
(School of Software, Liaoning Technical University, Huludao 125105, China)

Abstract: The regularization filter defines the regularization term in advance, but it can not suppress the learning of non-
target region in real time. Aiming at this shortcoming, a new adaptive spatiotemporal regularization method is proposed
to improve robustness of the algorithm to adapt to appearance change in the process of target tracking. The method
firstly introduces the spatial local response variation into the objective function, so that the filter can focus on the trusted
part of the learning object, obtaining the response model. Then, the update rate of the filter is determined based on the
change of global response. Finally, the convolutional neural network is introduced for deep feature extraction. In order
to reduce the storage capacity of high-dimensional data, the principal component analysis algorithm is employed to re-
duce dimension, which not only retains the main features, but also speeds up the calculation. Comparing with the spatial-
temporal regularized correlation filtering algorithms, the average accuracy and success rate of data sets OTB2013 and
OTB2015 are respectively increased by 4.7% and 12.7%. A large number of experiments show that the algorithm basic-
ally meets the real-time requirements in complex background, object occlusion, fast motion and other scenes.

Keywords: spatiotemporal adaptation; local response; global response; neural network; convolutional neural network;

feature extraction; dimension reduction; principal component analysis algorithm
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Table 1 Comparative experimental results of seven algorithms on different datasets

HinsE Fetr AR AutoTrack STRCF BACF SRDCF KCF ARCF
IR 0.840 0.766 0.810 0.838 0.757 0.623 0.768
OTB2013 - B
bi s 0.861 0.826 0.825 0.860 0.822 0.740 0.806
IR 0.786 0.722 0.783 0.774 0.711 0.555 0.729
OTB2015 \ _
Fh % 0.840 0.794 0.836 0.823 0.779 0.701 0.782
I 0.438 0.436 0.406 0.400 0.339 0.280 0.426
DTB70 \
K5 0.642 0.631 0.587 0.593 0.435 0.468 0.635

MFE 1 AT LA Y, 7E5E 45 OTB2013 1 OTB-
2015 i, A SCERL R ) RIS i 5844 85 T STRCF
B¥E, 7EBUE S DTB70 W, % EE 42 8 JC A KL
B, A SCHE L B R RS i R . AR SO
PR T STRCF HEAR (WAL, 3 2 Fngk 3 7]

DA H S o A 1A 1 2R A ) 845 o 25 e
STRCF 5% . I BRI 4 OTB2013 1 OTB2015
I B S R 5% (0.87) FISF Y R ) % (0.814) 4
FCF STRCF 573 9 F #4065 ( 0.823 ) FIF- 1
T1#(0.787) 434 1 4.7% F1 12.7%.

K2 EMBEEEXAEHIEE OTBIN L &EMHEENEHESS

Table 2 Accuracy scores of various attributes of various tracking algorithms on dataset OTB100

OTBI100 A STRCF AutoTrack BACF SRDCF KCF ARCF
1\ 0.817 0.717 0.737 0.812 0.725 0.728 0.740
Y% 0.794 0.787 0.775 0.791 0.768 0.679 0.751

0ocCC 0.842 0.811 0.805 0.841 0.843 0.749 0.770
DEF 0.899 0.772 0.860 0.828 0.814 0.740 0.820
FM 0.743 0.735 0.720 0.708 0.727 0.602 0.706
IPR 0.843 0.785 0.787 0.842 0.732 0.725 0.750
OPR 0.868 0.801 0.816 0.854 0.797 0.729 0.782
ov 0.765 0.802 0.756 0.811 0.703 0.650 0.705
BC 0.849 0.712 0.795 0.832 0.747 0.753 0.777
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K3 BMHREBEXAHIESE OTB100 L &FBEMMNBINEE S

Table 3 Success rate scores of various attributes of various tracking algorithms on dataset OTB100

OTB100 AR STRCF AutoTrack BACF SRDCF KCF ARCF
v 0.759 0.706 0.718 0.756 0.657 0.581 0.722
SV 0.774 0.763 0.692 0.772 0.697 0.479 0.681

occC 0.798 0.796 0.752 0.797 0.785 0.618 0.740
DEF 0.834 0.766 0.842 0.822 0.761 0.671 0.800
MB 0.754 0.751 0.753 0.746 0.734 0.595 0.729
IPR 0.788 0.783 0.730 0.714 0.630 0.553 0.730
OPR 0.817 0.775 0.733 0.811 0.707 0.608 0.729
ov 0.783 0.827 0.748 0.694 0.708 0.650 0.711
BC 0.796 0.701 0.743 0.794 0.655 0.672 0.754
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Table 4 Average tracking speed of different algorithms on part of experimental image sequences f/s
ARSI STRCF AutoTrack BACF SRDCF KCF ARCF
16.9 22.6 16.2 16.8 3.8 131.5 12.5
6 % KiE SR — A 0 L R R ) S O

R (7 52 18) 1E DU Ak 300 T8 v 3 1 E H bR X a2
2 AR, ASSCER T — B HLAT A3 [B) S Y
HARERER S o % [ 38 I 23 [ 1 D) 30
ioiatk, 51 AL B AL, 458 BgME BN
H AR I 5 Xk 43 B AS [] BB, I R DG U8
o I SRS e AR A SR B T AR R RIAE B, 4
AR Ak A R BIR ] T 5 B A G U8 P AR 12 T, 4R
321 o > g A1 SULASE 75 R g 1 PRI AR AR M 2 25 b
B ) A, Ak PCA KA B4R BUAY CNN 4
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[ £ 45 5 B omr Bk, R #0% . iR
S 3 TR REHR AR 2R B 40 B v] DL R BIAS SC3R.
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