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Abstract Playfield detection is a key step in sports video content analysis while the playfield presents
different colors in broadcast video as a result of illumination variation caused by different cameras and
different shooting angles etc. To address the problem adaptive GMM is exploited to detect playfield. The
proposed algorithm first selects samples in a video clip randomly and extracts the dominant color in the
histogram automatically then the dominant color is modeled by GMM approximately. To adapt the model
to the playfield color variation the model’ s parameters are updated by incremental EM algorithm in the
process of playfield detection. Based on the playfield’ s detection result a simple and effective algorithm is
proposed to classify the scene in soccer video according to the playfield distribution region in a frame.

Experimental results show that the proposed algorithms are effective.
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Fig. 1 The framework of the proposed playfield detection system.
1



1209

2.3

GMM
EM GMM
2.2 IEM
1
p P1 P2
D 1
k
b = Z”{Pi
C,C, o |
H,. C,C, p: X 6, | T ‘1/2.
@ MPEG  H.26L 1
exp 7X7”iTZi71X7”i
) GG, §
and erl— =1.
i=1
0; u;
1 GG X.d X T
0= =, 6]
GG =1 k
. EM EM of
" batch version BEM 0.
” . ;
Sum Sum, )
' IEM GMM
oo Fi 12 IEM
2 P, bin s X
Value P, . bin EM E M
Sum | 5
e ’ 0-05- IEM BEM
3 H, 1 2 H,
p, bin -
Sum,. FPO® =FEpnPyx|® +HP 2
4 Sum Sum, H P - —Ep InP y P Ep
P 2 y
1 4 Y
.x X
. 0
IEM BEM M 2
JE P FPeoO"!
1 (M o' o0 FP' @



2006 43 7

1210
X= X X X,
y= 3 » Vn F
FP@O® =>F P, 0
F, P, ® =Ep InP y;, x; | ® + H P,
3
IEM 3
E M
E M
P
M X Y
E
M (0
IEM Si Vi X 7
E M
E 7
si=si! jFi
;f:EPi Si Vi Xi 15; yi =P yl
X @Z*l
stEst e s
M (04 O 0 s
IEM
7:L_A\7+l _ 7:[_1'\] + 1 73 w ‘ x _ 7:['N
3 3 N + 1 k N+1 k
-~ N N /5 wy, ‘ XN+1 ]
W)= ) e Xy oy
Db ol x
i=1 4
o AN b XN N
py - gy Lelma
Db ol x
i=1
A
. b, x; 0
=123 p apla, =250
p xl
4
br x: 0, b ox
N+1
/5 wk‘xl
i=1
XN+1 7
u, XN+1 Uy f 2 CbCr 4

2.4

4

13

3X3

(o]

o
o
(a) (b)
Fig. 2 Incremental training data. a The cirdes are noise

regions and b

is the result after morphological processing

and the pixels in the cirdes are used as incremental training

data.
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Fig. 3 The process of scene classification.
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Fig. 4 The extracted brims of the playfield from images. a The case of global view and b The case of a
close-up for a player.
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Table 1 The Comparison of Detection Accuracy of
5 Different Methods
1 %
K, ’
j K > Tl ; Video sequence Histogram GMM Adaptive GMM
elt
S, = 1
q t K < Trighl Soccer-1 80.81 84.56 90.62
Tl ; T. . Soccer-2 90.76 95.48 98.96
eft right
Soccer-3 93.33 96.42 99.03
Badminton 94.83 94.67 98.00
f
Tennis 93.45 95.27 96.85
|
! Basketball 90.63 94.65 98.17
Fig. 5 Four general patterns of goal area appear in soccer 7
video From left to right left-up left-bottom right- 1
bottom and right-up positions in the court . 3
5
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Fig. 6 Classification results of playfield region.
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First column original images. Results detected by GMM and adaptive GMM are in the second and the third column without post processing

Fig. 7 Results comparison.

Fig. 8 The detection results by adaptive GMM in different sports videos.
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Table 2 Scene Classification for Soccer Video
r is the recall and p is precision
2 r p
%

Scene without Close up Global View Goal area
Match
playfield »/p rlp rlp rlp

England France 100/100  94.7/90.2 100/89.8 95.7/91.5
Portugal Spain 100/100  95.3/91.1 98.6/91.7 93.3/89.9
Greece Russia 100/100  96.6/89.7 100/92.1 94.6/89.3
Italy Sweden 100/100  94.1/89.2 97.4/90.3 93.7/90.6
Germany Holland ~ 100/100  95.8/92.5 98.2/85.2 92.9/87.6

Denmark Bulgaria ~ 100/100 92.3/93.4 96.9/88.9 94.1/91.5

IEM

Fig. 9 The unsolved problem shadow.
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Over the past decade we have seen the explosive growth in the amount of available multimedia information in our daily lives.

This trend necessitates the development of content-based video indexing and retrieval techniques. Since humans tend to use high level

semantic concepts when querying and browsing multimedia databases

it is critical to develop techniques for semantic video analysis.

In recent years extensive research efforts have been devoted to sports video content analysis and applications due to their wide viewer

ship and high commercial potentials. Technologies and prototypes have been developed to automatically or semi-automatically analyze

sports video content extract semantic events or highlights intelligently adapt enhance and personalize the content to meet users’

preferences and network/device capabilities. Many techniques have been developed and used in broadcasting video analysis

enhancement such as object detection and tracking 3D virtual sports events reconstruction scene analysis audio classification event

detection and summarization etc.



