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ABSTRACT

With football development, football each direction researches are aso
rapidly moving forward, especially for football video correlation analysis
and research are more focused by broad scholars, which have become a
hot topic in football research field. The paper just based on such thought,
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extracts football video features, integrates playback shots component
detection model with multiple modals, intercepts highlights to test and
makes personalized plans, which provides impetus for football video

correlation fields’ devel opment.

PREFACE

Since1990s, it hasd ready started researches about
video contents aspect, from which analysesbout video
could roughly divideinto two kind of contents, oneis
correlation analysisof onekind of videos, it includes
football video, newsvideo and so on; and another kind
isvideoscorrelation anaysisand processingwith any
contents, but theway dueto “ arbitrariness”, its han-
diingand analyssarevery difficult toimplement, onthe
contrary, itsadaptation rangea so accordingly getsim-
proved, theformer one, duetoits processing objects
arevery clear, itisvery easy to handlewith.

Regarding football match videos aspectsresearch,
lots of people have made effortsand got achievements,
which providesbeneficia conditionsfor scholarsindl
sectorsof society researchingonit, and providesim-
petusfor itsscientific development. Suchas: Wu Ying-
Ming analyzed on football video content aspect, he
made conclusions according to two ways, proposed
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that one way was key techniques used in analysis
methods, another onewasduring football video analy-
sisrecords, made conclusionssuch as: billiards, bas-
ketball, tennis, football and others, and put forward
using each kind of advanced techniquesin videossuch
as. video application, analysis, modal featuresfusion
technique, video features’ extracting and othersto
make analysisand research; wminajlovic has ever used
pattern matching method to identify resultsand ex-
tract match’shighlights, except for that, the scholar
a so adopted level differencemethod to position video
letters’ correl ation regions, Zhang Xu and othershas
ever carried out correl ation researches on baseball
video’s scoring events method and provided their own
research results.

The paper on the basis of previous research re-
aults, it carriesout correl ation analysisand research on
footbal | match video semantics, and combineswith ex-
amplesto state the method i mplementation and appli-
cation and show themethod vaidity and rationality.
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FOOTBALL MATCH VIDEO SEMANTIC
EXTRACTINGAND SELECTING

Ingeneral, football video event infootball match
processissyntheses of context clues’ semantic para-
graphs, it makes conversion from lens to scenes, so
videobasicunitislens, itsstructureisasFigure 1 show:
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Figurel: Hierarchical structureof thelens

Inthe following, uselensframeand their corre-
gponding classficationsthat includetechnical andysis,
highlights playback and other for semantic anayzing,
whichincludesaudience, close-up, medium, field lens,
dow motion and so on, except for that it lsoincludes
other lens, duetoindividua lensoccurrence probability
isvery little, soit hasn’t been taken into consideration.

EXTRACT PICTURE’SCORRESPONDING
FEATURES

For semanticandysisseverd lens, it proceedswith
picturefeatures’ extracting, firgly it should extract main
colors, and then adopts segmenting to extract image
colors.

Color classification

Nowadays main colorsspaceformshave cieL ab,
CIEL*u*v, yuv. rev. rs theseforms, fromwhich most
convenient and common oneis 3B, and each letters

fromit represented colorsare respectively blue, green
and red, but thekind of colors space visual perception
cannot better reflect, and Hgy isdifferent fromitthat is
composed of brightness, component and tone three
kinds, but thetwo can makemutud transformation, their
transformation equationis.

r=R/(R+B+G) (1)

g=G/(R+B+G) @

b=B/(R+B+G) ©)

u=max(r,g,b), V=min(r,g,b) 4

S=[u-Vv]/u (5)
5+b" if r=u and g=v

1-g" if r=u and g=#vVv
he 1-r" if g=u and b=v
3-b" if g=u and b=v
3+qg" if b=uand r=v
5-r" otherwise
H =60*h
r'r=@u-r)/[u-vj
g'=(u-g)/[u-v] ©
b'=(u-b)/[u-v]
Among them,

V,Se[0,1;H €[0,360]; g,b,r € (0,1),adopt cylin-
der distancemeasuring HSv color space, if thereare

twopointsi, j , corresponding colorsare(V,,H,, S ) and

(V;,H,,S;), color distancemeasureis:

Ao (i, 1) =|H, = H| @
avama(i: ) =/(S)?+(S)? - 2SS, cos(d, (. ) 8
e iy 1) =V, - V| ©)

dhw(i ' J) = \/dchroma(i ’ J)2 + (dvalue(i ’ J))2
When d_ =0, then it
consider HandS components.

(10)

only need to

value

Extract colors’ corresponding plan
Incolor histogram, it has corresponding peak-peak,
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takesevera small intervalsnearby thevaue, andinthe
intervals, itincludes corresponding color values, if let

histogramto be h[[] , then, k isaccommodation coef-
ficient, I . ispesk vauemaximum corresponding color

VaAUE, [ imex] 1S T e STl interval asFigure2 show:

InaboveFigure2, itsinterva |eft sdeboundary is
histogram’s proportion that |essthan peak vaue, and
itsmaximum color vaueisfollowingformula
hli ] > K-hli o, ] and hfi ;-1 <k-hi ]
and i, < (1)

InaboveFigure?2, itsinterva right sdeboundary is

'Y
Histogram

histogram’s proportion that lessthan peak value, and
itsminimum color vaueisfollowingformula

i o] = K-hli o, ] and hfi , -1 <k-h[i ]
and i, >0, (12)

After that, calculateli i) histogran’sweighted
vadueismancolor, asformula
h_ = Z::f: h[i]-i /z;:j: h[i] (13)
Soit can calculatefootball video main color vaue

range<H,_,S, >, andthemain color sdectionisob-

tained by short time stati stics before match, if thevalue
isawaysunchanged, thenit can beused asmain color

Figure?2: Extracted main color valuesfrom color histogram

selection value, and can be used to extract and seg-
ment in field, assumein HSy image, it takes one

point j, corresponding color is <V;,H,,S; >,

<H,,S, > isfieldcolor, thenitsdistanceto j color
is

One(i 1) =[H, =H,| (14)

dre, =+/(S)?+(S,)* - 2SS, cos(d,,) (15)
If it meets:

d <T (16)

Among them, defineT,, asthresholdvalue, j is

BioTechnologqy —
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fidld color vaue

ATHLETEFACIAL DETECTION

In general, detection mode about athleteface can
bedivided into two stepsto proceed. Firstly isdetect-
ing complexion, corresponding probability functionis:

p(Xskin) = p

1
2
23, |

(17)

InaboveformulazS , U representscovariance
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matrix and complexion pixe’smean vector, and in nor-
malized color space, input pixel chroma

r=R/(R+B+G), g=G/(R+B+G) is using
x=[r,g]" toexpress, if non-complexion and com-
plexion have the same probability, if it
has p(¥skin) > T, inthiscaseitiscomplexion, thenit
hes

p(X skin) p(skin)

p(skin|x) = . . . .
p(x/skin) p(skin) + p(x|skin) p(skin)

p(Xskin) (18)

" p(x|skin) + p(xskin)
Toaqudified ahletefacid region, it should mest:
1) Let minimum enclosing rectangle aspect ratio pa-
rameter constraint (Orientation) to be:
Orientation=D, /D,

2) Regiond sze’sheight cannot betoo small.
3) Minimumendosngrectangleareaandregiond area
derivativevaueisdefined as compactness.

oc p(x|skin)

(19)

PICTURE EVALUATED RESULT

Use handwork to select from match plentiful vid-
eosthat arerespectively: two thousand audiencegraphs,
two thousand field features, two thousand lensimages
and others, detection results mixed matrix after nor-
malizationisasTABLE 1 show:

By above TABLE 1 picture detection result, we
can get that average accuracy rate is 90.3%, due to
field arearatio’s threshold is not easy to define, so

Medium classification effect istheworst, and dueto
effective compl exion detector and simplebackground,
so the CloseF classification effect isbest.

SLOWMOTIONDETECTIONAND PLAY-
BACKALGORITHMS

For dow motion’splayback problems, it putsfor-
ward Re play algorithmsto do corresponding detec-

tion, meanwhileit a so combineswith context and Logo
advantagesto detect, it totaly includesthreeways:

Logo —transition detectingalgorithm

Infootball videos, Logo conversion process has
plateau modefeatures, itsconversionisnearly 0.5and
0.8 seconds, inthewholeprocess, Logo iconlighten,

after that it will gradually disappear, so we adopt de-
tectionstepsare:

stepl: Inpartia windows, it carriesout mid-value
smoothing and calculatesby MSD

step2: TosurpassT, number ¢, , it makes statis-
tics, if it detectsthat Logo makesconversion, then T,

number islessthanc, , on the contrary it changesto

TABLE 1: Classification result table

M edium CloseF CloseNF Audience Prec. F-mecu. Long Recall
CloseNF 0 0.0065 0.921 0.071 0.9579 0.9393 0.001  0.9215
Audience 0.0255 0 0.0405 0.898 0.9258 0.9117 0.036 0.898
Long 0.0797 0 0 0 0.9385 0.9296 0.9203  0.9203
Medium 0.8485 0.006 0 0.001 0.7074 0.7716 0.1445  0.8465
CloseF 0.0865 0.9135 0 0 0.9865 0.9486 0 0.9135
zero and movesto next step. tering center:
step3:For Logo template extracting process, it ¢ = arg min{Z,— d(f,f)} i=12-n 20)

extracts n pieces of Logo, and record class group
as f,f,, f, f, .
stepd:Letc to be clustering index value,

d(f, f,)isf and f; imagesdistance, calculateclus-

step4 : Calculatefar from clustering center gray
level average value,
letm=0,1---,M -1, n=0,1---,N-1 the two re-

Spectively representimagesizes, averagevaueis Logo
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It(m,n):Eka(m,n) d(f,, f,)
k=1

Duetoinmatch process, Logo isawaysunchanged,

sotheinitia detection can be used aswhole process
result.

step5: Assumeq{ f,,i =1,2,---, N} isframe sequence,

(21)

R =r(f,,f) isimage f, andLogo normalize pro-

cessing, obtained gray averagerelaive coefficient is.

- PIDIN AHESIEEMCRY[RTCRIEEMERY)!
{2 )= F P 3 0 T Gy = F (o WY

Inorder tolook for Logo imageframe, it needsto
meet steps:

stepl: Take R maximum window value that
isR>R, j=l-w,-,1-1L1,1+1--- | +®

step2: R aboveonelimit value

(22)

step3: Logoand f, difference can used to ex-
press, that:

Re play detection result

For one basketbal| match (Portugal— Japan) and
three football matches (Cameroon—Germany, En-
gland—Sweden, America— Portugal), they take

L ogo detection, and select proper Logo conversion
number n, andtest thevaluefrom 1to 5, assumen = 3,
itsresultisasTABLE 2 show:

TABLE 2: Classification result table

Number of  Number of

LOgO Detected
leak false
number
detection detection totals
Cameroon—Germany 1 0 82 81
England—Sweden 2 1 90 88
America— Portugal 0 1 132 132

By above TABLE 2, it can get that dueto partial
Logo islostin video recording process, subsequently

Re ply detection occursfalse, in the three matches,
England—Sweden hastwo missing, Cameroon—Ger-

‘,9'_,9“‘ many, Portugal— Japan each hasone missing.
d= g (23)
REGARDING FOOTBALL LENSCLASSIFI-
TABLE 3: Lensclassification result
Number of false Number of
Match Typeof lens _ _ Totals prec.(%) Recall(%)
detection detection
Re play 5 43 44 97.5 95.6
Long 24 276 294 97.6 935
England—Sweden .
Medium 1 127 138 78.4 91.3
Close—up 5 195 215 98.5 90.8
Audience 4 14 14 75.6 100.0
Re play 2 37 42 95.1 90.3
Long 10 276 294 96.2 95.6
Cameroon—Germany .
Medium 2 108 128 82.5 83.4
Close—up 1 180 191 94.2 95.8
Audience 2 8 8 81.3 100.0
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CATION EXPERIMENTAL
RESULT ANALYSIS

Input datainto aboveformula, it can get by calcu-
lating that Cameroon—Germany thetwo countriesand
England—Sweden two countries’ match classification
results, asfollowing TABLE 3 show:

By above TABLE 3, it can get Audience
and Medium hascertain quantitiesfal se detection sta-
tus, which mainly dueto field target leak detection

caused CloseF and Long falseand duetoinaccurate

estimate on athl ete face leads to two fal se classifica-
tions.

CONCLUSIONS

By analyzing semantics about football videos as
dow motion playback, semanticlensclassification and
soon, it constructsfootball videosframe structure, let
thead gorithm to be clear and easy understanding. If just
by snglevideos’ vision, the obta ned footba | informa:
tionisnot enough to achieverequired accuracy, sothe
paper combineswith auditory sense, vision and other
football relativeinformationto make comprehensive
analysis, sothat it let multiplefuzzy datamutud inte-
grate, the method is a kind of important processing

method for analyzing and preprocessing with football
videos. For football video event detection, it getssuch
way isakind of complicated work, the paper applies
semanticinformation to carry out eventsanaysisand
processing and get experiment results, which proves
themethodiseffective.
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