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ABSTRACT

In this letter, we investigate the impact of image
downsampling on the performance of background

subtraction in Full-HD soccer videos. To this end,

we evaluated the performance of background
subtraction in terms of both accuracy and
computational time. Furthermore, for the sake of
completeness, we used two different background
subtraction methods under the same experimental
setup. For the quantitative comparison, we employed
the F-measure and FPS(frames per second). We
believe that this study serves as a practically useful
benchmark for researchers and practitioners in
developing a fast background subtraction algorithm
adopted for building real-time intelligent soccer video

analysis systems.

N
N
>
>
>
o

=

©
ut
o,
I
2
il
oo
~

W
@,

N

_=

L

=2

2

%

e f

3

N

et

)

ol

=

B3

=

%

A e
(

I

‘
)
o,
%
FIF
N
ofr

q S 9t 2 Ax
g2 "Als 771 HER gl
A "l 7)) AR Al slelzlel B Ak
Y A% 59 e vk S8l

<& 3p7] whEel el wigk b

P
e
£
olN
o
)
>
N>
o
-z

[od

FslA AP et AT A%d F7
T A AlzE el sleld T 2 ol
% e AR B4 Az Algelrt v A
T S Y B AL TRk 2 24,

e Agale] 2 ofelgel A 7 FAd4
24e 97 A WA 293 DA SRl A
s zEshe sl WA gyre) A%y &

B xFoxE= “Full-HDF &7 T94PS it

¢ First Author : Department of Electrical Engineering, Hanbat National University, peterjung@hanbat.ac.kr, 3|1
T E D KICS2016-12-389, Received December 16, 2016; Revised January 5, 2017; Accepted January 9, 2017

46



=/ FullkHDS 5 59342 i EelellA] 4k ohe AlEede]l WA 22l Aol vIA= dFd ¥ A+

o=« B2 gHolx «daF the AEEro]
i Be] Adsel vzl oddkl| ta] AHukdow
B g gkl Boodge] FHel e A4
b S 54 Bl B3l cad w7 £e
71 kS St AEHql dwAvlaE Algshke
Zolek ik Al U FA] Holollx] dit ok A
Z8e 7|Ex oz g1y Jate Astw A3k
ol gle] dilEks A AT E) Q7] dl
ol ey EAlel dAk Az 2 B Aeer)
Ak e AZEL 3R] e A9l Bls 2t}
= whdo] glr} AlE Azl odubAgl oAk x| ¢

e
T
= > o

o
Lo

o7 Eel S ot 2] AEe
7} Bl #EE AE & 5 ddich B =l
A= A AlFAE Fol7] fl8 7 A A=
o A 2] daElEs olgEils Wb ok
g ok Ak = AEY QlAKimage

dasht a9 12 9 v SRS ol8dt

£
o
v}
i
4
offt
of
31;:
=)
olt,
Mo
AL
>,
W
o

o
fz
L
HN

(foreground map)< A+
w7 R 22 oo a3 1o R nle} 3o
Full-HDF &7 A o2 AlZg B2 Bl oz}

(@ (b) © @ © ®

Full-HD
Soccer Video

Video Frames

y

Image
Downsampling
v (1Y
Background
Subtraction

v [
Foreground Map
Upsampling

v

2 1. 9 o AEHe ©]8 FullHDH 51 €9
el w7 el

Fig. 1. Background subtraction using image downsampling
for Full-HD soccer videos.
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Fig. 2. Results of background subtraction with the change of image downsampling factor for Full-HD soccer videos. (a) input
frame. (b) Ground-Truth. (c) 1920x1088. (d) 480x272. (e) 320x182. (f) 240x136.
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Fig. 3. The accuracy of background subtraction with the change of image downsampling factor using F-measure. (a)
1920x1088. (b) 960x544. (c) 480%272. (d) 320x182. (e) 240x136. (f) 120x68.
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Fig. 4. The computational time of background subtraction with the change of image downsampling factor using FPS. (a)
1920x1088. (b) 960x544. (c) 480%272. (d) 320x182. (e) 240x136. (f) 120x68.
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