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ABSTRACT

With continuously devel opment of human soci ety science and technology,
human race sports culture isalso constantly improving. And football such
a movement deep roots in history is also flourishing, which gradually
drives national economic and culture aswell asother fieldsmoving forward.
Chinaasalarge country of 1.3 billion population, its politics, economics,
culture and society as well as other aspects get rapidly devel opment since
open and reform; Chinafurthermore becomes a powerful sportscountry in
sports field, and it has achieved excellent results of ranking gold medal
standings first in the 29" Beijing Olympic Games, however China’s men
football cannot recover after a setback since 1985.1n order to fast improve
China football technical level, this paper establishes best shooting area
model, applying two dimensional normal distribution and geometrical
analysisaswell as other methodsto define shooting position, and analyzes
previous world cups goal data by mathematical statistics analysis, test
model precise so as to define players’ best shooting area. Combine with
these data, players can take targeted training.
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PREFACE

Now, football activity has aready broken through
countriesand regiona boundariesand limitsgradually
areintegrated, and formedinto global football integra-
tion tendency. Itincludesfootball talent globalization,
professiond clubsglobdizationaswel asfootball tech-
nique and tactics globali zation and so on. Dueto pay
tel evision emergence, Boessman regul ation generation
and football businessrevenue constantly increasing, it
powerfully promotesto the sportsevent devel opment,
investorsand stock market joininginlet theevent move

toanew trgectory.

To Chinafootbal, football globalization isan op-
portunity for Chinafootball fast growing, foreign high
level league provides more open communication plat-
formfor China, it let Chinafootball level haveagrow-
ing chance during the perfect environment; meanwhile,
Chinacan d soreferenceforeign footbal | management
mode and |league operation mechanismtofastimprove
Chinafootball management leve , so that let Chinafoot-
ball get sound devel opment. Besides, employ foreign
coachesto guideandtrain playersarehe pful for speed-
ingupfootball excelent tentscultivation. Becausefoot-
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ba| hasanimportant effect on globa economy and cul-
turethat propelsit becomeakind of sportsevent mad
loved by globa people. Infootball game, refereejudge
theresultsof two partieswith quantitiesof thetwo gods.
Therefore, athletes’ shooting position isof great impor-
tanceto goal.

This paper carriesanalysis of the 19" world cup
soccer tournament in South Africatotal 145 goas’
shooting areas, revealsmodern footbal| games’ best
shooting areaso that China’smen football strength can
getimprovement.

FOOTBALL BEST SHOOTINGAREA
MODEL ESTABLISHMENT

Analysisof football fields

Modern standard field, length is104m, widthis
69m; goal heightis2.44m, widthis7.32m. Goa area
(9x-yardbox) widthis18.32m, (god line) lengthis5.5m;
Freethrow area(penalty area) lengthis40.32m, (goal
line) lengthis16.5m. AsFigure1 show.

Shooting best area model analysis

Definefootba | shooting best areathat isto define
player shooting highest successrate area. Therefore,
we should makeresearch on players’ god ssuccessrate
when shootinginany position of opponent half ground.
Players’ shooting and goal arerandom events, dueto

therearemany factorsaffect shooting goal success, this
paper fixessomefactors, only definesplayers’ location
when shooting and goal s success rate connections.
Dueto players’ technical levelsarebasicfixed (re-
fer to below hypothesis), in case no goal keeper, when
player shoot to the god in any positions, player shoot-
inglocationto god distance and angledecide god suc-
cessrate. Whenignoring player and goal angles, goa
successrateinfield (refersto half here) formsinto a
fixed probability distribution that isnormal distribution.
Thispaper decomposes player field positioninto hori-
zontal direction and vertical direction thesetwo direc-
tions, respectively anayzes player goal successratein
thetwo directions, let them multiply and can get player
god probability inthepoint; in caseit hasagoakeeper,
based on aboveandysis, this pgper further makesanay-
sis of goalkeeper save success rate. Due to football
fliestogod, at thistimeit needssometimeto arrive at

god.
Ontheproblem, this paper definestimeand goal-
keeper success save probability relationships.

Question hypothesis

(1) Assumethat when player shoots, surrounding en-
vironmentisinideal state, noexternd disturbance;

(2) Assumethat player technical level isrdativestable,
basicquality isfixed;

(3) Assumewithout consideringair and ground influ-
enceson ground;

Figurel: Sandard football field schematic diagram
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Symbol description

p, —Player any point shooting horizontal direction
hitsthegod probability;
p, —Playerany pointshooting vertical direction hits
thegod probability;
p —Player any point shooting successprobability;
x —Player locationhorizontal coordinate;
y —Playerlocationvertica coordinate;
2z —Verticd coordinate;
o —Playerlocationtogod horizontd directionin-
cludedangle;
S —Playerlocatiiontogod verticd directionincluded
ange
t —Timeforbal arrivingat god;
f, —Goalkeeper horizontal direction anglecontrol
capacity coefficient;
f, —Goa keeper vertical directionanglecontrol ca-
pacity coefficient;
In aboveanalysis, it decomposesfield into hori-
zonta and vertical two directions, asFigure 2 shows.

k4

Figure?2: Decomposition schematic diagram

In horizontd direction, player observed god isgoa
projectioninvertica direction, therefore player should
shoot the ball into projection goa ’s midpoint so asto
ensure hit rate, so that it will forminto aprobability
distribution around the point, andyzeand effirmthedis-
tributionisnormal distribution.

Invertical direction, player shouldlower ball exit
height so asto ensurehit rate, sothat it will alsoform
intoanorma digtribution. Thispaper multipliesthetwo
directions’ goal successprobabilitiessothat it can get
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player shootsthegoal probability at one point inthe
fidd.
Randomvariable x probability density functionis:.

—(x—p)?
e 262

f(x) =

,—00 < X < 00
2no

When u = 0,0 =1, x conformsto standard nor-
md digtribution:

1 e—t%

J2r

When player expected shooting angleis 90Yyithat
just faceto available shooting areaangle. Assumethe
player horizontal direction shooting standard deviation
IS5Yy. Therefore, player horizonta direction god suc-
cessprobability meetsN ~ (90,5°) .When player hori-
zontd directionshootingangleis« , god successprob-
ailityis

f(x) =

p{(QO—E) <X< (90+3)}
“V % %2

Convert player shooting angleinto standard nor-
mal, then usematlab cal culating and get field any point

horizontal goa shooting probability p, . Andvertica di-

rection probability meetsz ~ (0,2.5%) Therefore,
player should kick low shot so asto avoidfootball flies
away from goal, assumethe player vertical direction
shooting standard deviationis 2.5°.However, actualy
player can only kick to above ground part inthefield,
thereforewhen player verticd direction shooting angle

IS/, goa success probability:

}12[1¢(

—oz<Baoo B
P{Z<Bt=¢{Z < 2'5} =¢( 2'5)

Similarly, after converting into standard norm, it
solves every point vertical direction goal
probability p,.Therefore, player any point goal prob-
abilityisp = p, x p,.

In caseit hasgodkeepers, given god keeper stands
in bisector of included angle between player shooting
position and godpost that isgod vertical shootingline
plane projection midpoint. Inided sate, thepointisthe
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best defense position.

When player shootsto any point (X, z) insdegodl,
bal wouldarriveat god planeby time t, whenthe bal
arrivesat the point, goal keeper hasasave probability
totheball asM (t,«, ), when isfixed, andthenisa
two dimensional function that centers on goa keeper
and damped to surrounding radiation, asFigure 3 pro-
vides corresponding isoplethic curvesfigure shows.

Whent getssmadl, curvekurtosiswill increase, and
theareawill reduce, asFigure4 shows.
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Figure4: Correspondingisoplethic curvesfigure

From Figure4, itisclear that the curved surface
form extremely approximatesto two dimensional nor-
mal di stribution density functions; therefore, weadopt
thefunction form describing the changetendency. t is
thetimefrom ball shooting to goal that isalso goal-
keeper reaction time, thelonger thetimeis, themore
smoothly thecurved surface would be. Goakeeper save

successprobability N is.

a )2+( B )2

(2xfl 2xf,

M=e 10

e isgoalkeeper reaction coefficient, f, represents
goa keeper horizonta directionanglecontrol capability
coefficient, f, representsvertical direction anglecon-
trol capability coefficient. Accordingtolotsof datasta-
tistics, it gets values of f 0 f,that respectively
are f, = 20, f, =10.Soplayer fieldany point shooting
success probability should be revised
& px[1-M(t,a, B)].

Work out goal probability after revising, it solves
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Figure5: Goal praobability changeswith distancecurvegraph
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Figure6: Field zoning map
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god probability changeswith distance curvegraph that
canrefertoFigureb.

From Figure5, itisclear that player shooting suc-
cessprobability arrivesa themaximumwhenitis30to
40mfar fromgod.

MODEL TEST

In order to verify mode accuracy, this paper ana-
lyzesthe 19" world cup soccer tournament in South
Africatota 145 goals shooting areas; it solves best
shooting areaand makes comparisonwith areagot from
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model . Tofind out shooting position features, thispa
per dividesfiddintoA area, B area, Careaand D area
four areasthat can refer to Figure®6.

In this session World Cup, 115 goalsare by foot
that accountsfor 79.31% of tota goals. Among them,
right foot goalsare 85; | eft foot goa sare 30 which are
respectively inthe proportion of 58.6% and 20.7% of
goals. There are 27 goals by head that accounts for
18.6% of goals. In order to more correctly define best
shooting areg, Tablel provides15to0 19 sessionsWorld
Cup competitionseach goal located shooting areaso
aseasier to observation.

TABLE 1: 15to0 19" World cup competitions’ each goal located shooting area

Session A area B area Carea D area Total
Goal Goalrate % Goal Goalrate % Goal Goalrate % Goal Goalrate %
15 26 18.44 81 57.45 15 10.64 8 5.67 141
16 40 23.39 97 56.73 12 7.01 10 5.85 171
17 48 29.81 83 51.55 25 15.53 5 3.10 161
18 39 26.53 78 53.06 23 15.64 7 476 147
19 32 22.07 79 54.48 26 17.93 8 551 145
most werefierce shooting, shooting precisewas|ower.
CONCLUSIONS D areawaslimited mostly by angles, it requireshigh

Analysisof 15to 19" World Cup competition godl
areas, results showed that goal shooting areasexisted
someobviousfeaturesand rules. Among them, it indi-
cated that B area had most goals, and then it was A
area, C areaand D areain successively. In football
game, there were many attack ways, as winger low
shot passmiddle, back guard steep forward passflank
front, flank front cooperateswith mid-way 2 fighting
against 1,individud dribblesto break through god area
and so on, no matter what tactics and techniquesiit
adopted, playerslocationswhen shootingweremostin
B area. Toexploreitsreason, that wasbecause B area
wasin proper distancefrom goal, was between goal
areaand penalty area, if the distance wastoo closer,
the goal keeper disturbance would enlarge, too further,
player shooting precise would reduce, and B areawas
infront of goal, shooting anglewashig, goal success
ratewashigh. A areasuffered goal keeper and defend-
ers’ disturbance, thegod difficulty washbig, most were
corner tacticsbreaking through goal aswell asgod re-
lying onindividud strength areawasfar away fromgod,

shooting technical level, and it wastheleast god area.

By dataandyss, it finaly got that best shooting area
was B areathat wasfreethrow area, whilethe paper
model deduced best shooting areawasthearea30to
40mfar fromgoa. From Figurel, it wasclear thet free
throw areawas area 30 to 40m far from goal. There-
fore, the paper established model wasrel ativereason-
able, deduced result wasd so rdltivecorrect conformed
to actud status.
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