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Dual-model adaptive correlation filter tracking algorithm based on

multi—template matching
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Abstract: In order to effectively improve the accuracy and real-time performance of target tracking,
a dual-model adaptive correlation filtering tracking algorithm based on multi—-template matching is
designed in this study. The parameters of the multi-template matching model and the kernel-related
filtering tracking model are initialized firstly. Among them, the multi-template matching model takes the
score function as the matching criterion between the template and the candidate sample, obtains the best
target through the candidate sample score, and realizes the multi-template matching through the
deformation and diversity similarity after updating the multi—-template. The kernel correlation filter
tracking model uses the collected target sample data to establish a circulant matrix, obtains the kernel
correlation filter and the response confidence map by training the core ridge regression classifier. Then
the target position of the next frame of image is obtained by using the response confidence map. An
adaptive fusion strategy is adopted to obtain the estimated target position of the two models, and then the
pyramid scale estimation strategy is employed to estimate the target scale change. Accurate target
tracking is achieved by continuously updating each model parameter. The experimental results show that
the center tracking error of the algorithm is lower than 15 dpi, the average tracking accuracy is higher
than 98%, and the target positioning time is less than 100 ms in complex environments such as target
occlusion or rotation and illumination changes. The above resulis indicate that the algorithm bears
obvious application advantages in tracking accuracy and real—-time performance.
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Tablel Comparison of average tracking accuracy of different algorithms(unit:%)

algorithm subset | subset 2 subset 3 subset 4 subset 5
the algorithm in this paper 98.5 99.4 98.1 98.6 98.5
algorithm of dual feature model 96.5 96.2 95.4 94.5 93.5
time aware algorithm 91.5 95.6 93.5 94.5 95.4
target occlusion multiscale algorithm 92.5 93.5 94.4 95.6 94.1
Gaussian scale space algorithm 93.5 94.5 95.8 95.3 91.5
multi-memory adaptive algorithm 91.2 93.5 94.3 92.6 92.4
candidate region detection algorithm 92.6 93.5 94.4 95.4 96.5
the algorithm in this paper 99.1 98.5 98.4 98.3 99.4
algorithm of dual feature model 93.5 91.5 92.4 93.5 94.5
time aware algorithm 94.2 92.5 93.4 92.8 91.5
target rotation multiscale algorithm 94.5 93.5 925 91.5 93.5
Gaussian scale space algorithm 95.6 96.1 92.5 93.5 93.4
multi-memory adaptive algorithm 92.8 93.5 94.5 95.3 95.4
candidate region detection algorithm 91.5 92.6 96.5 95.7 91.5
the algorithm in this paper 98.6 99.3 98.7 98.2 98.4
algorithm of dual feature model 91.5 90.5 91.5 92.4 92.5
time aware algorithm 93.5 94.5 95.8 96.2 94.5
changes in light multiscale algorithm 91.5 94.5 93.5 92.5 95.3
Gaussian scale space algorithm 92.5 92.3 96.5 95.7 95.1
multi-memory adaptive algorithm 92.6 96.5 94.5 92.5 93.1
candidate region detection algorithm 91.4 92.8 93.5 94.8 95.4

2 RIESTIEI A S 2R BE S0 (Ffiz - ms )

Table2 Time complexity analysis of different algorithms(unit:ms)

X the algorithm in  algorithm of dual time aware multiscale Gaussian scale multi-memory candidate region

attribute this paper feature model algorithm algorithm space algorithm  adaptive algorithm detection algorithm
light change 86 285 274 368 518 596 487
out of plane rotation 91 345 395 425 658 614 608
in plane rotation 58 216 462 584 369 584 496
occlusion 76 235 485 615 348 436 585
scale change 83 287 365 578 526 385 517
fuzzy change 79 265 285 536 418 645 396
deformation 68 248 325 492 635 285 475
fast motion 91 396 248 385 574 341 561
out of sight 85 324 295 296 592 352 439
low resolution 93 315 264 341 463 385 584
background clutter 84 327 285 396 485 347 625

3 iR

AW FEHE T Z AR VE L BT 1 — FfOSURE Y 3 7 A 5 208 i IR B B 12, g 2 A5 A DG A 7R 5 A S U 9 R
BRI LS, T A N A RS L R TSR R A S M, A 0 e F R IR RS2 B T AL TRl
IRSE A T 22 Al D R Y i T Ao R R BRSO BR R A RV I 0 ST 0L T F AR R R R R
T RAF B, HIF RN R 2 HARERER , AR AIHS 2 H bR BRER A FZE ST ), DA o AL o 400 e
ML 2 (Y B SRR
SEH
[1] B, AR MR A4S . — b 3 T A% A 5G I 1) O o B R SRV (D], THEEHLE 2%, 2018,45(S2):240-243. (HUANG Jian,GUO

Zhibo,LIN Kejun. Visual tracking algorithm based on kernelized correlation filter[J]. Computer Science, 2018,45(S2):240-243.)
[2] L], e, 22 A0, 45 . BT RO Y @l& 1) H b 6 B bR BRER SR I THS ML A 5%, 2017,34(12):3828-3833. (WANG
Yanchuan, HUANG Hai, LI Shaomei, et al. Adaptive target tracking algorithm based on fusion of two models[J]. Application
Research of Computers, 2017,34(12):3828-3833.)
[3] FATAETEEIT 40 J T 3G 0 2 BRI A (9 H AR BRIk (). TH3HL T, 2019,45(8):266-274. (WANG Renhua,
SHEN Jianyu,JIANG Min. Target tracking algorithm based on adaptive multi—-model joint[J]. Computer Engineering, 2019,45(8):
266-274.)



55 6 i 1. BT SERLERNNERBIENEXRRRERE X 625

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[15]

dd BR AR IORT . SURE A R R AZ A DG U8 i F AR BR R 1 (0], b [ B R R A 4, 2019,24(12):2183-2199. (MENG Lu, LI
Chengxin. Kernel correlation filtering algorithm based on a dual-feature model[J]. Journal of Image and Graphics, 2019,24(12):
2183-2199.)

WA B DG 2 A T N [ SRR 1 3 17 2 [ 1 D) A A R D B IR BR R 5 4[], D274k, 2020,40(3):131-140. (HU Zhaohua,
HAN Qing,LI Qi. Correlation filter tracking algorithm based on temporal awareness and adaptive spatial regularization[J]. Acta Optica
Sinica, 2020,40(3):131-140.)

PR AN D B A A R R IE R A 22 RUBEAR S  FUARBR ERBVE (0], WU B BEi T 5 B 22441, 2018,30(11):
88-98. (CHEN Zhi,LIU Peizhong, LUO Yanmin,et al. Multi-scale correlation filter tracking algorithm based on adaptive feature
fusion[J]. Journal of Computer—Aided Design & Computer Graphics, 2018,30(11):88-98.)

AT R X = 09, 2 AR . 3k v 307 IR 2 (R A AZ M S B8 0 AR BR R BTk (0], ML T RE 5 0, 2017,53(1):29-33,141.
(TAN Shukun, LIU Yunpeng, LI Yicui. Improved kernel correlation filter tracking with Gaussian scale space[J]. Computer
Engineering and Applications, 2017, 53(1):29-33,141.)

W, R /IMR AR R . 5T 125 [ R By PR 224012 A 38 AR G BB FUARBRER S (0], BG5S N TR BE, 2018,31(7):
612-624. (FENG Fei,WU Xiaojun,XU Tianyang. Object tracking with multiple memory learning and adaptive correlation filter
based on subspace and histogram[]]. Pattern Recognition and Artificial Intelligence, 2018,31(7):612-624.)
WAL SR R P R Rl RS AR BRI A DG B B BRER 1], D74, 2019,39(9):236-244. (CHANG Min,SHEN
Kai,ZHANG Xuedian, et al. Correlation filter tracking based on adaptive feature fusion and model updating[J]. Acta Optica
Sinica, 2019,39(9):236-244.)

TR /AAE HIE G, T8 . J T s X G I () A% A 56 H AR R B S L 1), FEE R, 2018,42(7):13-19,24. (HAO Shaohua,XIE
Zhengguang, WANG Xiaojing. Kernel correlation target tracking algorithm based on candidate area detection[J]. Video
Engineering, 2018,42(7):13-19,24.)

BT R, ZEE . ST AR ZFEAR RN R 25 8] 16 AR OC 8 Ik BRER [1]. J62#2¢ 4, 2019,39(4):263-273. (MAO Ning,
YANG Dedong, LI Yong, et al. Spatial regularization correlation filtering tracking via deformable diversity similarity[J]. Acta
Optica Sinica, 2019,39(4):263-273.)

VR — PG | S8 I A 18 0O (A i GRS S5 (7], B ot B TR 5241, 2018,42(2):177-182. (XU Leling, HU
Shi. Adaptive double threshold modified edge detection algorithm for boot filtering[J]. Journal of Nanjing University of Science
and Technology, 2018,42(2):177-182.)

SR AK S ERAR 5RO . S/ BUE 3 2 8RB DT KORE T IE SR IO R (0], A Sk E 4R, 2018,44(1):25-34. (ZHANG
Jiwen, LIANG Tong,ZHANG Shuping. An extraction algorithm for motion parameters of a laboratory mouse by model matching
and particle filtering[J]. Acta Automatica Sinica, 2018,44(1):25-34.)

XI5 BG4 L R AR SR B RS B ER SR (] T RALRRE SR K, 2019,13(1):83-96. (LIU Fang,
HUANG Guangwei, LU Lixia,et al. Robust target tracking algorithm for adaptive template updating[J]. Journal of Frontiers of
Computer Science & Technology, 2019,13(1):83-96.)

JERBC XU A/ N e 5 BT Wi-Fi RV 5 057 5 WS R VT IE (14 % N I sl R S5 e AL )], i 7 515 B4, 2018,
40(5):1050-1058. (ZHOU Mu,LIU Yiyao,YANG Xiaolong,et al. Indoor mobility map construction and localization based on Wi-
Fi simultaneous localization and mapping pixel template matching[J]. Journal of Electronics & Information Technology, 2018,40

(5):1050-1058.)

E=RERIE

3 @1980-), B, Wik, mSCEIN, TR HEH(1992-), F, ¥L, B, FEMR TN

D kR R S R H . B AR5 BB L email:  HARKRI T ERER
2992130909 @qq.com.

SEFH(1990-), B, M+, B, FTEMRITIEN

R



