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High Speed Correlation Filter Tracking
Algorithm Integrating Motion State Information

HAN Kun', YANG Qiongqian
(School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China )

Abstract: In order to solve the problem of tracking failure caused by complex scenarios such as fast motion, oc—
clusion and scale variation, a high—speed correlation filtering target tracking algorithm integrating motion state infor—
mation is proposed. This paper makes three improvements based on the traditional Discriminative Correlation Filter:
(1) The Kalman filter is added to the tracking process to modify the predicted position by using the motion state infor—
mation, so as to deal with the tracking failure caused by fast motion and improve the tracking accuracy; (2) A separate
filter for scale estimation is learned and the PCA method for dimension reduction of features is used to improve the
tracking speed. (3) A high—confidence update strategy is proposed to determine whether the position filter is updated
and whether the predicted position is transferred to Kalman filter for correction. The algorithm is tested on OTB-100
platform with several state—of —the—art tracking algorithms. Experiments show that our algorithm’s average precision

and success rate can reach 74.8% and 69.8%, respectively, and the average speed is 84.37 frames per second. Com—
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pared with other algorithms, the proposed algorithm can effectively improve the tracking performance, guarantee the

tracking speed, and keep good tracking effect under complex conditions such as occlusion, ambiguous background

and fast motion.

Key words: object tracking; correlation filter ; Kalman filter; scale estimation ; high—confidence update strategy
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Tab.2 Comparison of DP on 11 attributes %0
PRI v OPR SV 0CC DEF MB FM IPR oV BC LR
Proposed 72.2 69.6 70.5 69.5 64.7 69.1 66.0 73.5 63.2 70.2 75.5
Samf 71.5 72.0 70.2 70.2 65.8 65.5 64.7 71.7 60.5 64.9 74.3
{DSST 75.1 66.3 66.1 63.1 60.4 69.0 69.4 73.1 554 77.7 65.7
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KCF 71.9 67.3 62.9 61.1 61.1 60.0 61.4 69.8 47.0 70.7 62.4
CN 58.0 59.9 52.8 53.1 50.7 48.9 48.5 64.9 40.9 59.3 54.6
CSK 48.2 47.3 442 40.7 42.8 35.5 38.6 50.9 23.5 54.5 46.3
®3 NFHEET OPXMHLER

Tab.3 Comparison of OP on 11 attributes %0
PRI v OPR SV 0CC DEF MB FM IPR oV BC LR
Proposed 71.4 62.8 63.2 64.4 61.1 68.1 62.7 65.2 58.7 69.2 59.9
Samf 64.7 63.8 58.3 64.2 58.2 64.1 58.4 63.4 51.7 59.4 53.1
{DSST 70.7 58.8 58.5 57.7 554 66.4 66.2 65.4 51.3 71.9 56.7
DSST 67.5 55.5 54.9 55.8 524 56.8 54.0 60.3 44.5 61.9 49.9
KCF 54.9 52.0 40.8 50.3 49.2 55.0 514 54.4 41.7 59.6 30.3
CN 46.7 44.8 35.4 41.3 42.4 44.1 41.1 50.7 34.7 48.3 31.2
CSK 39.9 35.9 29.7 324 32.5 34.5 353 40.3 22.3 42.8 29.3

(e)Jogging2 (f)Liquor
: = #0275

(i)Birdl (j)Girl2

. €SK © DSST s s {DSST Samf s Proposed |
B9 BAMMMBIEA LR

Fig.9 Comparison of typical vedios tracking results
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Tab.4 Comparison of DP, OP on 10 typical vedios

;;g RS ::z; Humand  Birdl ]zijlr Jogging? D}:izn G2 Liquor  Football Freemanl — EH{H
Proposed  96.1 91.6 M1 937 997 513 769 615 99.4 85.2 78.9
Samf 90.1 95.7 201 233 100 752 829 288 79.6 49.1 64.5
DSST 997 204 373 937 163 389 800 975 100 95.1 60.7
DP/%  DSST 629 930 154 235 189 620 710 404 79.8 368 38.4
KCF 584 534 690 228 163 36 710 976 79.6 39.3 415
CN 545 19.8 44 209 186 319 749 202 79.8 417 407
CSK 320 204 290 162 186 202 710 223 79.8 55.5 27.6
o Proposed 964 909 287 959 100 442 817 617 959 460 741
Samf 925 930 880 233 100 717 849 291 773 38.0 61.9
DSST 997 196 321 943 156 310 780 84l 77.9 773 54.0
OP/%  DSST 632 897 610 236 182 620 730 409 62.2 328 29.1
KCF 587 513 640 228 160 301 700 981 70.2 163 35.0
CN 80.8 189 343 211 182 301 658 204 65.7 147 37.0
CSK 476 196 220 165 182 202 710 278 65.7 144 2.1
F5 10 AHBIAFMER L5 R ASACAFE A S T TCIRHER A AL 1Y R, AR SCHR

Tab.5 The average speed comparison results

on 10 typical vedios

AL SHL Proposed ~ Samf  fDSST ~ DSST  KCF
33 /fps 78.2 14.1 61.5 153 2380
4 & &
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