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Scale adaptive regression tracking method based on fast Fourier transform

Zhang Lang, Hou Zhiqiang, Yu Wangsheng, Xu Wanjun

The Information and Navigation Institute of Air Force Engineering University, Xi'an 710077, China

Abstract: Objective Complicated tracking environments and changes in object appearance are the major causes of failure
in visual tracking. The regression tracking algorithm facilitates tracking by establishing a regression model on the basis of
information regarding an object’s appearance. However, this algorithm displays low tracking efficiency. The use of a track-
ing-by-detection algorithm that is based on circular structures can improve this efficiency, but such an algorithm is unsuited
for handling changes in the scale of an object. Therefore, a scale-adaptive regression tracking algorithm based on fast Fou-
rier transform is proposed to address these problems. Method First, the algorithm determines the center position of the ob-
ject in the search region using the regression model. The algorithm then estimates the ideal scale by considering the weight
image of all pixels in the candidate region. Result Comparing with the popular algorithm such as CBWH, IVT and so on,
the results from six experiments indicate that the proposed algorithm can not only adapt to changes in background, object
scale, and pose, but that the running time of each frame is short as well. Conclusion This paper presents a scale-adaptive
regression tracking algorithm based on fast Fourier transform. It owns good robustness and efficiency for tracking target with
the changing of background, object’s scale and pose.

Key words: visual tracking; scale adaptation; kernel ridge regression; fast Fourier transform
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Table 1 Average running time of per frame
/(s/10)

DSST A&

i incre  CBWH IVT  DFT

sylvester ~ 0.187 0.309 0.129 0.552 1.718 0.033
carscale 0.128 0.193 0.195 0.501 1.874 0.060
takeoff 0.293 0.567 0.154 0.783 1.894 0.096
walking 0.174 0.318 0.177 0.626 1.954 0.068
ball 0.212 0.166 0.126 0.467 1.622 0.026
singer 0.196 0.402 0.157 0.622 1.783 0.081
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FE . 3R 2 Rk 3 o RIF R F Y O A R ZE (E
LR a3 TS R 6 23 3l e Hh ol (i B iR 22
itk M w4k
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Table 2 Average center location error

&F  incre CBWH IVT  DFT  DSST #A3C
sylvester  13.901 11.372 32.818 29.841 4.136 4. 872
carscale  38.809 26.337 70.825 23.239 15. 192 11.079
takeoff  119.33135.597 7.260 98.189 38.157 5.072
walking 8.268 14.488 2.519 2.001 7.429 1.925
ball 53.426 2.440 18.681 33.786 4.769 2.226
singer 65.870 12.765 8.002 18.882 14.023 0. 482
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© i [H K G BT AR AU AT

0811



P EEREFF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol.20,No.6,June 2015

incre CBWH VT
& !
& 150
~
o100
iy
i
= 50}
=)
+
LUiE4
(a) sylvester F 4
300 T T T
£
< Ll —-——r
~ L ! 4
i 200 ; u_..-.r'*‘ H
¢ Py i
iy 1 “,u'-" Ilh » 1
Ey 1 i 1
=100 | Y .
5 { "
-g— -'E. o "" JI ";
oL
0 100 200 300
L6
(c) takeoffILAT
@ t \ L
~ 100 A i do ,
A i ':'J /! " s
K J "|I|. u ':". Ao ey
i |r: { ' le‘ i N 5 h{
& 0T .Ir':. b g I S
) i L 'II-. . i _I'II [ .lu,.-","".j
. TR (! PO
PR AR i pam e
0 10 20 30 40 50
L6

(e) ball A

DFT DSST — AR

500 .
ik i
§ 400 11
w300 | r]
= ,q’
& 200 | AT
i}_} ﬁ .h"" rn
2 100 i Aghnd. |
'é Y - - l..-"‘"'::- =

0 50 100 150 200 250
e
(b) carscale ¥4

40
&
& L
<~ 30
g
e
e
E
=]
+

250
& 200 h‘
~ .r 1‘
4 150 | # .
i A R
& 100 | R fN
& PN r—-“""..-‘“““‘*""-'! t
250 o T ’ "
T i W o S e o]

0 100 200 300
e
(f) singer FEA

KIS rhufi B 2s 4

Fig. 5 Center location error curves
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Table 3 Average overlap

A4S incre CBWH IVT DFT  DSST A3
sylvester ~ 0.563 0.641 0.521 0.393 0.799 0.801
carscale 0.297 0.598 0.525 0.700 0.773 0.789
takeoff 0.198 0.401 0.606 0.376 0.515 0.690
walking 0.559 0.414 0.839 0.816 0.517 0.850
ball 0.203 0.819 0.557 0.372 0.693 0.823
singer 0.462 0.749 0.802 0.642 0.671 0.804
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