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Abstract

This article mainly focuses on an important challenge in target tracking in complex environ-
ments—the real-time performance of algorithm operation. A new target appearance model based
on Radon transform data is studied, and it is introduced into the correlation filtering framework
for filtering template training. A fast-tracking algorithm and target scale update scheme based on
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correlation filtering are proposed. The experimental results show that the tracking algorithm pro-
posed in this paper has better robustness and real-time performance compared to current main-
stream tracking algorithms, providing a new technical approach for research related to object de-
tection and tracking. The tracking algorithm proposed in this article can also be seen as a frame-
work, where the projected object can not only be the grayscale of the original pixel, but also in-
clude multi-channel color values, HOG, and other attributes.
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(a) frame k (b) frame k + 1

Figure 1. The Radon transformation of the target area
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Figure 2. Four confidence maps with different shape parameters in 3D
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Table 1. Video image sequence used in this chapter
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PR G k4 PRER
Baskethall 576*432 725 JERRARAY. MRS, AR, PN T
Bird2 720*400 99 % N | AN G 12 N 1P i N /ST S ey
BlurCar3 640*480 357 BB PuRIZE)
Bolt2 480*270 293 B, BRI
CarDark 320*240 393 SR R TR
Coupon 320*%240 327 W BRI
Deer 704*400 71 SPIHAIERE . W T 1A, tRiiEE)
Faceocc? 320%240 462 R SRR, ~FIHRIA R . ~FHSh e
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Football 624*352 362 RS P A BER . CFISNIER . R TR
Girl 128*96 500 RPBEAAL . . i A RS . i b e
Mhyang 320%240 1490 B, Sl FHAMER . B RT
MountainBike 640*360 228 ST A IERE L SPTANIER . R
Sylvester 320%240 1345 FeMEARL . P BER: . TSk e
Woman 352*288 551 B R, . FIsh e

AR TTE, ASCHRHAET Radon A2 HE s S UL EAR R AR DG gk H bR R ER SV I#R v RBT (Ra-
don-based object tracking), £ Matlab V& FSZHL T iZ5H1E . A CS2I6I57F Matlab T4 FigfT.

AEFIEZHRE N (7)) Radon A2 #1372 (0] W gap WA 20, $EitH ik & 0°~179°.

IR IIFE Intel i5-3230 2.60GHz ] CPU. 4G N7 PC HL 58 M

4.2. KGEER RO

AT MER IR L 55 SRR AN T7 IR PP 42 HH PR R R R0 o BRER RS FE2 {6 H v 52 (8212 72 (CLE) MR B
WHEBHR(OR). H, FOEMREZENREBN 20 B3R, RIRBREBY 0.60 LI MR G A H 1
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Table 2. Mean center locating error (in pixel)

= 2. FHHOEMRERR)

M ASLA CN DSST KCF L1APG SCM SRDCF STC Struck RBT
Basketball 78.85 101.75 27262 100.70  121.90 12.03 198.57  185.32 11.31
Bird2 125.88 4.59 56.27 20.15 96.21 7.71 16.02 62.28 20.09
BlurCar3 128.63  130.29 3.08 3.65 12418  219.42 152.32  24.08 2.65
Bolt2 168.87 302.72 11412  327.26 40.19  293.86 8.32 61.16 5.79
CarDark 1.18 3.39 1.57 6.05 17.50 1.66 2.77 0.91 2.64
Coupon 4.24 3.17 1.46 66.02 2.48 1.65 2.25 3.83 2.24
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Deer 21.37 4.08 15.38 19.87 65.95 5.98 2.95 331.72 13.78
Faceocc2 5.32 4.23 6.68 7.76 4.82 9.12 14.26 5.53 4.00
Football 14.99 16.26 15.97 14.61 7.73 5.93 15.94 16.38 16.88
Girl 18.18 12.33 10.65 11.70 4.69 32.52 3.96 11.99 3.56
Mhyang 2.79 4.32 2.02 3.94 3.57 2.78 2.07 451 351
MountainBike 7.39 6.46 7.54 7.35 9.54 23.10 8.75 11.47 5.73
Soccer 121.28 8.37 20.12 103.63  103.27 11.55 165.31  127.13 18.32
Sylvester 12.22 9.81 13.05 13.72 21.83 8.30 12.63 6.35 6.27
Woman 146.74  229.86  253.95 8.42 130.47 8.31 5.24 7.80 5.08
YA 44.16 41.22 39.47 46.36 43.09 35.27 18.01 4431 6.78
FPS 4.2 29.3 19.3 6.9 0.5 16.5 105.8 121 73.2
Table 3. Mean overlap rate
3 FHEBRE
A ASLA CN DSST KCF L1APG SCM SRDCF STC Struck RBT
Basketball 0.27 0.59 0.29 0.06 0.11 0.09 0.61 0.01 0.03
Bird2 0.13 0.86 0.47 0.59 0.13 0.78 0.19 0.56 0.61
BlurCar3 0.26 0.28 0.85 0.82 0.21 0.27 0.88 0.17 0.56
Bolt2 0.11 0.02 0.02 0.02 0.27 0.31 0.02 0.44 0.76
CarDark 0.75 0.83 0.62 0.63 0.87 0.83 0.76 0.89 0.79
Coupon 0.92 0.87 0.90 0.95 0.33 0.90 0.85 0.87 0.87
Deer 0.60 0.75 0.67 0.61 0.42 0.71 0.83 0.07 0.66
Faceocc? 0.77 0.58 0.56 0.55 0.81 0.57 0.56 0.58
Football 0.54 0.55 0.55 0.55 0.64 0.65 0.52 0.50 0.53
Girl 0.29 0.48 0.45 0.55 0.18 0.64 0.53 0.72 0.71
Mhyang 0.85 0.78 0.77 0.80 0.79 0.82 0.70 0.82 0.80
MountainBike 0.75 0.72 0.72 0.69 0.58 0.70 0.62 0.65 0.76
Soccer 0.12 0.48 0.42 0.21 0.16 0.53 0.12 0.17 0.33
Sylvester 0.34 0.63 0.63 0.63 0.53 0.48 0.64 0.72 0.71
Woman 0.15 0.15 0.15 0.14 0.60 0.58 0.65 0.63 0.68
YA 0.49 0.58 0.57 0.59 0.48 0.54 0.67 0.52 0.69
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Precision plots of OPE - all (15) Success-rate plots of OPE - all (15)
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Figure 3. Precision plots and success-rate plots for all image sequences with different algorithms
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