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Abstract As the traditional compressive tracking algorithm fails to track targets stably under occlusive condition
and update model accurately, a fast tracking algorithm combining feature selection with secondary localization based on
compressive tracking (FSSL-CT) is proposed. Firstly, compressive features are extracted from sub-regions partitioned from
the global region, and the distributions of each compressive feature in positive and negative classes are estimated. Secondly,
the classifier model is updated utilizing the method of adaptive learning rate and positive class update threshold. Finally,
the tracking stage is divided into two procedures. In each procedure, some candidate samples are collected in the given
searching region, and partial high quality features are selected from all the features and weighted to construct a classifier,
then, the candidate samples are classified by the classifier. After that, the target tracking is achieved. Compared with
two state-of-the-art algorithms on 8 public testing sequences and 4 private sequences, the FSSL-CT algorithm is proved
to have the highest tracking success ratio and the lowest average central error in most of the sequences, and the average
processing speed could achieve 3.04 milliseconds per frame. It is tested that the proposed FSSL-CT algorithm has a
better capacity of resisting short-time occlusion and running in real-time, higher accuracy and robustness than the two
state-of-the-art algorithms.
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Table 1  Comparison of the tracking success rate of
different algorithms
WHFS  FSSL-CT (%) CT/Ex (%) FCT/EX (%)
Jogging 95.76 22.47/— 22.14/—
Girl 85.00 65.40/78 52.20/—
Shaking 81.91 85.20/92 93.42/97
FleetFace 90.24 76.80/— 67.60/—
KiteSurf 98.80 70.23/68 57.14/—
Tigerl 71.75 64.40/78 52.82/52
Sylvester 86.39 80.29/75 69.29/77
FaceOcc2 90.02 96.55/100 89.16/—
Hat 98.00 83.04/— 89.90/—
DayLight1 100.00 48.90/— 76.55/—
DayLight2 100.00 91.78/— 100.00/—
Night 100.00 77.56/— 100.00/—

2 RERTEIHORELE (BR)

Table 2 ~ Comparison of mean center error of different
algorithms (pixel)
AT 5 FSSL-CT CT/Jg3C FCT /53
Jogging 12.07 94.48)— 93.59/—
Girl 5.66 8.31/21 12.74/—
Shaking 11.78 13.20/9 10.70/14
FleetFace 16.70 52.50/— 54.72/—
KiteSurf 2.24 6.12/9 13.93/—
Tigerl 22.40 25.35/10 35.59/23
Sylvester 9.94 16.56/9 20.70/9
FaceOcc2 12.57 11.78/10 16.10/—
Hat 8.81 18.09/— 11.19/—
DayLight1 9.89 25.70/— 19.54/—
DayLight2 6.69 15.91/— 8.90/—
Night 6.16 14.00/— 9.53/—

BRI REFCR I 6 ~ {10 Frox,
CT. FCT Al FSSL-CT F3A 73 51 I A [A] & 2L A A
AR, I CAE 7R

R 6 55 697, 1184, 1236 i, & 8 5 64. 315
WiPA S I 10 25 114, 197, 543 Wi, 78 H 453z 2t
WAL PRz s A R i, FSSL-CT 5k
PR SR G 5 2] 3R, i) DARR AR 2 A AR 208 1 i
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o, my Ml ng SR8 — UOE LI Y IR A BRIy
EHL, mo M o &5 UCE LI Y IR FE A BN 47
XL, Np 20 JEH PR M AL B 70 B it 23t
SV =R R BN 3 TR,

K3 AARITE BB RSH (R)

Table 3  Calculation times and related parameters of
different algorithms (times)
B FSSL-CT CT/JF X FCT/Jf3¢
my 81 1961 121
n1 40 50 100
mo 81 0 317
> 80 0 100
N 9720 98 050 43800

N T E L LR A AN AR Is AT B, R
MBI P IR 10 VT, A5 A — M ) ~F- 329 A0 2L 1],
SHERAF 4 R, FSSL-CT 53k%} 12 A
MU S BB~ AL BRINFTR] EAS A F 3.04 24D /i

F4 RERETHEEZ R (ZR/ )

Table 4 Comparison of operation speed of different
algorithms (ms/frame)
A5 FSSL-CT CT FCT
Jogging 3.04 18.10 11.34
Girl 2.63 18.85 11.20
Shaking 3.31 19.95 12.39
FleetFace 3.09 21.35 12.45
KiteSurf 2.97 21.39 11.89
Tigerl 3.41 21.57 12.85
Sylvester 2.72 20.86 12.36
FaceOcc2 3.06 21.38 12.75
Hat 2.88 19.24 11.43
DayLight1 3.17 20.26 11.49
DayLight2 3.26 21.43 11.92
Night 2.98 21.36 11.76
S AL 8] 3.04 20.48 11.99
4 BE

AR SR — Pl R i e U L A PR
P BRERSTIA (FSSL-CT). Bk e iy 4 ) A, %o
EEAREA I 701 DI, A AT I P S U 4
fiE, ARG ARSI RHEAEIE . T2 2
A7, FAHSBI T (B FFAE 731 B 22 A s o) 3%,
VRS, RS IR 2S00 SRR, 4 2 B (2K
A SEHTA B R A 0 11 BT BR R G B o 4G T

(RREAS B 2 11 TR, SR — b 22k 1 U (6 1 B 25
SR B UOE AR EAEARY BIE I IEE AR, R
T 1 BRI AE BE Dk A < (8] i R, T 20 264845
PP A H b FEDASE H AR AL R R BN
TR BFEAE N B BT AR, 3BT e, 2028
A B B A IR R H b, SEgR S5 SRR W], FSSL-CT
SRR HERYE . B PEAPTERE BE ST ST, P AL P
HIE Ny 3.04 2P/ Wi, REWSSLILL I ERER. 5 A6
CT S3E—FF, HTHGERE 1 pg REERB TRl ia e A
i, BRERI FETAAR I HAREAE I 8 R
45 FSSL-CT Foxt T RUE K AL 8RR ALY H b
PRERBCR KA, R A S S TSR E
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