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Long-Term Target Tracking Algorithm Based on
Correlated Filtering-Particle Filtering
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Hypertension, Peoplets Hospital of Xinjiang Uygur Autonomous Region, Urumgi Xinjiang 830001, China)

Abstract : In order to solve the problem that most target tracking algorithms cannot track effectively due to
interference properties such as target occlusion and deformation during long-term tracking, a long-term target
tracking algorithm (CFPE) based on correlation filtering-particle filtering cooperation is proposed. First, the
target feature expression in the correlation filter uses the fusion of CN and HOG features to enhance the ability
to describe the target in complex situations; then the Average Peak Correlation Energy (APCE) index and the
maximum response value are used to judge the current target position and determine the filtering whether the
updater template is updated. When the tracking failure is detected, the target position is re-detected by particle
filtering. Finally experimental analysis are made in the OTB100 and UAV123 video sets and the excellent tracking
algorithms of recent years. The test results show that CFPE has stable long-term tracking and real-time and it is

better than most algorithms in background changes, deformation and occlusion.
Key words : long-term target tracking; object occlusion; feature fusion; particle filtering
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Fig 2 The accuracy curve and success rate curve of the overall attributes of the OTB100 data set
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Tab 1 Tracking accuracy and success rate of 11 interference attributes

Ak CFPE BACF ECO_he DSST SAMF LCT
Puskizzh  0.783(0.754)  0.787(0.756)  0.800(0.756)  0.575(0.538)  0.700(0.621)  0.680(0.612)
HEFH 0.839(0.795)  0.801(0.767) 0.818(0.773)  0.704(0.611)  0.715(0.647)  0.732(0.660)
EHER 0.763(0.743) 0.741(0.735)  0.775(0.745)  0.570(0.553)  0.675(0.636)  0.669(0.636)
JEREE  0.812(0.695)  0.764(0. 678) 0.791(0.721)  0.560(0.505)  0.669(0.588)  0.685(0.577)
JeiaAsfk 0.815(0.783)  0.803(0.780) 0.789(0.754)  0.720(0.651)  0.728(0.639)  0.742(0.606)
HNRER  0.792(0.703)  0.792(0.711)  0.756(0.664)  0.711(0.607)  0.747(0.657)  0.781(0.640)
IYPERIE 0.753(0.674) 0.741(0.663)  0.801(0.697)  0.602(0.444)  0.685(0.519)  0.537(0.295)
R 0.784(0.736)  0.730(0.692) 0.776(0.725)  0.602(0.538)  0.731(0.657)  0.677(0.572)
MAMNER  0.814(0.712) 0.779(0.709) 0.798(0.719)  0.665(0.569)  0.744(0.647)  0.745(0.610)
BT 0.727(0.640) 0.748(0.689 9) 0.759(0.696)  0.480(0.443)  0.663(0.570)  0.589(0.530)
JUEASE 0.778(0.720)  0.767(0.698) 0.791(0.710)  0.653(0.545)  0.716(0.582)  0.678(0.473)

3.3.3  SEPRERESSCREXT

T N ELAY S BRCFPERAMERE , 56 M IRATE BT 8 _E I BRESCR AT L i . I3 M6 R A e
HROTFES b R BRI 2 2R

(a) couple (b) matrix

(c) fleetface

(d) Skating2.1

(e) Bird2
CFPE e ECO hc

(f) car7

BACF mmm s SAMF DSST LCT

Bl 3 6MEAEISFY LARIRER

Fig 3 Display of tracking results of 6 algorithms on partial sequences
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Fig 4 Accuracy curve and success rate curve of UAV123 data set

4 %18

T BACFRAETCIEAT RO Tk H AR | AL LRI (RIS BB A (AL, AR SCHR M T — R T G
Pe- K- IR UM ER I, HARERER 12 (CFPF). B JofE HARRAE A J5 i, il & CNFHIEATHO GHRFAE LIS 3 7
SARNEOU T B FARRIERIRBE T ; SRR AP CEFR b5 BRI (ELAHES 5 X IR A ARSI SR 4%, O EL 4]
Wt FUARERER WO, e B R I H AL e Jm R AER A rh AT S28 , SRR, CFPESR.
VEGOR TR AT T BRER H AR SRR A I () A3 R BRER AOVERE , O HLAE HARWGERS | TR ARSI B0 N BREDRG B2
FRIRA A W E LT, [RIE EA] AR 3 S BoK

S35 3Rk

[1] WANG N, SHI J, YEUNG DY, et al. Understanding and diagnosing visual tracking systems[C]. Santiago: 2015 IEEE International
Conference Computer Vision (ICCV) , 2015: 3101-3109

2] GALOOGAHI H K, FAGG A, HUANG C, et al. Need for Speed: a benchmark for higher frame rate object tracking[C]. Venice:
2017 IEEE International Conference on Computer Vision (ICCV), 2017: 1134-1143.

[3] HENRIQUES J F, RUI C, MARTINS P, et al. High-speed tracking with kernelized correlation filters[J]. IEEE Transactions on
Pattern Analysis & Machine Intelligence, 2015, 37(3): 583-596.

[4] LIY, ZHU J K. A scale adaptive kernel correlation filter tracker with feature integration[C]. Cham: 2014 European Conference
on Computer Vision (ECCV), 2014: 254-265.

[5] MA C, YANG X, ZHANG C, et al. Long-term correlation tracking[C]. Boston: 2015 IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), 2015: 5388-5396.

[6] GALOOGAHI H K, FAGG A, LUCEY S. Learning background-aware correlation filters for visual tracking[C]. Venice: 2017 IEEE
International Conference on Computer Vision (ICCV), 2017: 1144-1152.



55540 FEl, A5 ARSCDE IR UE BRI F R BRER Sk 575

[7] WANG M, LIU Y, HUANG Z. Large margin object tracking with circulant feature maps[C]. Honolulu: 2017 IEEE Conference on
Computer Vision and Pattern Recognition, 2017, 4800-4808.
8] WU Y, LIM J, YANG M H. Object tracking benchmark[J]. IEEE Transactions on Pattern Analysis and Machine Intelligence,
2015, 37(9): 1834-1848.
[9) MUELLER M, SMITH N, GHANEM B. A benchmark and simulator for uav tracking[J]. Far East Journal of Mathematical
Sciences, 2016, 2(2): 445-461.
[10] DANELLJAN M, BHAT G, KHAN F S, et al. ECO: efficient convolution operators for tracking[C]. Honolulu: 2017 IEEE Con-
ference on Computer Vision and Pattern Recognition (CVPR), 2017, 6931-6939.
[11] DANELLJAN M, HAGER G, KHAN F S, et al. Discriminative scale space tracking[J]. IEEE Transactions on Pattern Analysis
& Machine Intelligence, 2017, 39(8): 1561-1575.
BT I
(L3EE 532 ])
[10] NIE X B, CAO J D. Existence and global stability of equilibrium point for delayed competitive neural networks with discontinuous
activation function[J]. Int J Syst Sci, 2012, 43: 459-474.
[11] GAN Q T. Synchronization of competitive neural networks with different time scales and time-varying delay based on delay
partitioning approach[J]. Int J Mach Learn & Cyber, 2013, 4: 327-337.
[12] PECORA L, CARROLL T. Synchronization in chaotic systems[J]. Phys Rev Lett, 1990, 64: 821-824.
[13] ZHANG H, GUAN Z H, HO D. On synchronization of hybrid switching and impulsive networks[J]. In:45th IEEE conference on
decision and control, 2006, 1: 2765-2770.
[14] WEN G H, DUAN Z S, CHEN G R. Distributed consensus of multi-agent systems with general linear node dynamics and
intermittent communications[J]. International Journal of Robust Nonlinear Control, 2014, 24(16): 2438-2457.
[15] HUANG N, DUAN Z S, ZHAO Y. Consensus of multi-agent systems via delayed and intermittent communications[J]. IET Control
Theory and Applications, 2015, 9(1): 62-73.
[16] LI H J, SU H Y. Distributed consensus of multi-agent systems with nonlinear dynamics via adaptive intermittent control[J].
Journal of the Franklin Institute, 2015, 352(10): 4546-4564.
[17] YU J, HU C, JIANG H J, et al. Synchronization of nonlinear systems with delays via periodically nonliear intermittent control[J].
Commun Nonlinear SCI Number Simulat, 2012, 17: 2978-2989.
[18] LI C D, FENG G, LIAO X F. Stabilization of nonlinear systems via periodically intermittent control[J]. IEEE Trans Circ Syst-II,
2007, 54: 1019-1023.
[19] HUANG J J, LI C D, HAN Q. Stabilization of delayed chaotic neural networks by periodically intermittent control[J]. Circ Syst

Signal Pr, 2009, 28: 567-579.

REHRE: BHR



