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ABSTRACT

More and more people keen on football, how to improve shooting success
rate troubles broad football lovers. The paper uses probabilities statistics,
establishestwo-dimensional probability model, judgesthe most beneficial
incidence orientation to provide references for football lovers. Firstly
establish space coordinate system in the plane that goal and field locate, it
is clear that shooting success rate shows two-dimensional probability
distribution. Secondly, analyze each point of field shooting success rate
when there is no goalkeeper, and make shooting equivalent success rate
curve graph. Analyze shooting success rate in case there is a goal keeper,
establish goalkeeper saving success probability model, combine with
goalkeeper saving success rate and shooting success rate in case no
goalkeeper, then it can get player shooting success rate in each point of
fieldin casethereisagoalkeeper. Use MATLAB software, thenit can draw
equivalent success rate curve, it is most easily to shoot in the fan shaped
areathat within 20m nearby the goal, especially for the positionin theright
ahead of goal. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Football isakind of old fitnessevent, it wasorigi-
nated from Chinese “Chuk-guk” as earliest, and later
passed to European by Arabian and devel oped into
current football. Football development uptonow, it has
aready becomethemodt influential sportseventinwhole
world sportsevents, iscaled asfirst main sportsinthe
world. Asacompetition of wholeworld concerns, ev-
ery world cup hauntsthe heart of several hundred mil-
lion fans. World famous five main league matches:
Bundediga, LaLiga, Premier League, Ligueland Serie
A, itsurely stirspeople’s moods when every competi-

tion comesacross. Football hasbecomeall concerned
topicat their leisuretime. Chinaisacountry that owns
most fansintheworld, it al so organizes Chinesefoot-
ball association super league, Chinesefootball associa
tionfirst division, Chinesefootball association second
divison and other leaguefootball matches, let people
tomorekeen on football.

M odern football has comprehensiveness, antago-
nism, integraity and rgpidity aswell asother features. It
not only hasbig motion difficulty, large physical output,
but also has higher requirements ontactics. Football
hashigher requirementson athletephysica qudity level.
It not only needs athlete to have fast running speed,
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strong physical endurance, good limbsflexibility, flex-
ible paces, but aso requires athlete to have good body
gravity center contral ability and strength qudity in con-
frontation. Inthe game process, status changesarein-
tricate that need athl ete to have swift thoughtsand rap-
idly observation, judgment and reaction capacity. In
footbal confrontation, it needsfierce competition, and
furthermore needs solidarity and cooperation among
athletes. Regularly participateinfootball canimprove
human body speed, endurance, sengitivity and flexibil-
ity so on physical qualities. Promote body’s metabo-
lism, improvebody’s respiratory system, heart and other
organs’ functions, increase appetite, and improve body
absorption capacity. Football game confrontationis
fiercely, Stuationiscomplex and vol atile, which needs
athlete to have good attentions, sense and space per-
ception. Long-term participationinfootball can culti-
vate positiveand progressive spirits, aswell assolidar-
ity and cooperation ability. With footbal | devel opment,
footbal| becomesmoreand more““civilian”. More and
morefootball fansorganizefootbal | teamsand partici-
patein amateur footbal team games. However football
hasbig difficultiesand high tacticsrequirements, which
causes amateur footbal | teams generally levelsto be
lower and hard to make progress. Football shooting’s
method of kickingisdiversely and hasbroad ranges,
also suffersinterferencefrom goal keegper when shoot-
ing, which furthermoreincreasesfootball shot difficul-
ties, let football to be “hard to get one score”.

Player level highor low mainly reflectsingoal and
assist successrate. The paper researchesfromthe as-
pect of god, improves player footbdl level by improv-
ing goal rate. Every football shooting hastwo casesas
god andfail, different positions’ shooting success prob-
abilitiesaredifferent, inthe sameposition, pointsthat
shoot to goal are different, and then shooting success
probabilitiesarea so different. When player technical
level isfixed, in case no goa keeper, player shooting
position and angle deci de shooting success probability,
therefore shooting successprobabilitiesarein two-di-
mensional distribution. The paper discussesfrom dif-
ferent shooting orientations, makesfull-scaleanalysis
of shooting region every point and different shooting
directions, findsout most beneficia shooting orienta-
tion, helpsplayer toimprove shooting success prob-
ability and further improveplayer football level.

BioTechnology

MODEL ESTABLISHMENT AND SOLUTION

Internationd standard footbal |l fieldlengthis104m,
widthis69m; height of goal is2.44m, width of goal is
7.32m. Regard field and god respective astwo planes.
When ball isshot to goal located plane areadistrict,
then shooting issuccessful. Firstly establish spacerect-
angular coordinate system, asFigure 1 show:

AsFigure 1 show, plane Pis goal located plane
Oxz, planeOxy isfiddlocated plane. Angle o isplayer

horizonta direction shootingangle, angle 4 isbdl indi-
dent anglewhen shooting verticaly, angle g isfootbal
incident drift angle.
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Figurel: Shooting orientation schematic diagram

Assumethat player every time shooting technical
level isfixed, then player every orientation shooting suc-
cessprobability isunchangeable. Player shooting posi-
tion decides shooting difficulty extent, positionthat ball
isshot to goal located plane decideswhether goal or
not. Therefore, it can divide shooting successrateinto
horizontal and vertica twodirections.

Player’s different positions’ shooting success prob-
abilitieswill show afixed probability distribution. When
player shootstheball in the dead center, according to
experiences, it isclear when player facesto goal and
makevertica incidencewith 90° angle, it is most easily
to shoot in, and success probability becomes higher;
football incidencedirectionand goal located included
anglegetssmaller, itismoredifficult to shoot in, and
success probability getslower. Itisclear that horizonta
probability showsnormal distribution. When player
stands at the same position and shoots, the ball gets
closer to goa dead center and it will bemoreeasily to
shootin. By analyzing, itisclear that vertical direction
shooting successprobability showsnorma distribution.
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Thenfootball shooting success probability showstwo-
dimensiond normd digtributionintarget plane P,

In case no goalkeeper

Assumethat oneplayer basicqudityis k , shooting
positionishorizontal plane Oxy pointa(x,.y,), distance
betweenitand goal is d, ball shootsin goal located
planeP pointissy,,z). Randomvariabley, z ismutu-
aly independent. Bal dropping into god located prob-
ability isshooting success probability. Assumegod |o-
cated plandistrictisD, then shooting success probabil -
ityis

f(y,2)=

_ 2 _ 2
2:02 eXp{— =y +2=2)” yl)zzz(z 21) },(Y,Z)ED 1)

Among them, variances and player quality k are
ininversdy proportion, andisininversdy proportiona
tod, driftangle g getshigger, variance o getssmdller.
Make geometrica analysisof graph, and can get:

‘Y1 - YO‘

cotd = . @)
d=vXS+(yl—y0)2+Z§ €))

Whenball directly facestogod center, thatis 6 = =,
isjust related tok, d. Therefore, it can define;
o= %(cote+ 1) (4)

Bdl droppingpointissurdyinthegroundthat z > 0.
Assumethat goa planedistrictisP, inorder to balance
formula(1) dengty function, let:

Po(%o:¥0.¥1.21) = [ [ (v, 2)dydz
P

Po(o.Yoyr22) = [[ (v, 2)dyaz ©)
D

Takethetworatio thenit can get player’s field dif-
ferent positions’ shooting goal probability:
Po(X0,Y0:Y1:21)
Po(X0,Y0iY1,21) ©)
To solveshooting success probability, it should also
consider player shooting position. Then player infield

P(X0,Y0:Y1,21) =

position A(X,, Y,) shootingsuccessprobability is:
D(Xo,Yo) = IPI P(X0,Y0; Y1,21)dy,dz; )

Field any point coordinateis(x, y) . Then by for-

mula(6) and formula(7), it can get player any point
shooting successprobability infootbdl is:

D(x,y) = j j P(X,y;y1,2,)dy,dz; @®)
P

By formula(6), it can get:
Py (X.¥:Y1,21)

P(X.y;Y1,21) = P (XY V2rZ0) ©)
Accordingtoformula(3), it can get:

d=yx2+(y, -y)? + 25 (10)
Accordingtoformula(2):

cotf = iyl (11)

Here, it needsfirstly to defineplayer basic qudity k
vaue. Cong dering that amateur athletefamiliar degree
withfootbal ishigher than common people, whilelower
than professiond athlete. Assume player isintheright

ahead of goal, (then 6 =%) isfar from goal d=10m,

adoptsimpul sive shooting method to make power shot.
Now, standard deviation should bewithin 1m, which
takesg =1. Input thevalueintoformula(4), it can get
k =10 .Input field different positions coordinatesinto
formula(8), with the help of MATLAB software and
thenit can get field each orientation shooting success
probability.

Takeany party god and located half football field,
asFigure2 shows, averagely dividethefiddinto 10«5
gridsso asto easier record shooting orientation:

In practical situation, player will not shoot inthe
edge of field or far distance placesfrom goal in the
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Figure2: Football field grid schematic diagram
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TABLE 1: Grid point shooting successrate

— 0.02606 0.05195 0.07750 0.10204 0.12693 0.15026 —
— 0.02778 0.05536 0.08206 0.10918 0.12006 0.16004 —
— 0.02966 0.05910 0.08809 0.11643 0.14392 0.17040 —
— 0.03173 0.06319 0.09417 0.12420 0.15263 0.18169 —
— 0.03399 0.06792 0.10081 0.13304 0.16419 0.19401 —
0 0.03649 0.07265 010811 0.14209 0.17579 0.20748 0
0 0.03927 0.07813 0.11619 0.15312 0.18854 0.22223 0
0 0.04234 0.08420 0.12013 0.16417 0.20207 0.23842 0
— 0.04576 0.09095 0.13505 0.17755 0.21806 0.20621 —
— 0.04958 0.09849 0.14611 0.19182 0.23519 0.27581 —
Note:”—” represents points that can be ignored and no taken into calculation

field. Whileit selectsto shoot near to goa andinthe
orientation that shooting drift angleissmall. According
toexperience, itisclear that player moreshootsingod
nearby fan-shaped didricts; thereforeit canignorepartia
points and simplify calculation. With the help of
MATLAB software, calculate and get Figure 1 grid
points shooting successrateresult asTABLE 1 show.
Incalculation process, it findsthat in the adjacent
two points, shooting success probabilitiesare nearly
thesame. And center on god, insameradiusfan-shaped
district, shooting success probabilitiesare nearly the
same, which conformsto practical situation. It also
shows probability statistica model accuracy, and its
applicability in caculating shooting success probability.
Use TABLE 1 data, with the help of MATLAB
software, it can draw field different orientations’ shoot-
ing equivaent successratecurve, asFigure 3 show:

In case there’s a goalkeeper

Assumethat goakeeper standsin themiddle posi-
tion of goal. Itismost easily for player to successful
shoot intheright ahead of goa, and then goalkeeper is
most easily to savetheball inthegoa central position.
Payer shootsfootbal fromonepoint inthefiedto god
located plane, assumefootball dropping pointinthe
godis(x,z) e P.

Proposethat ball arrivesat goal |ocated plane by
timet. When bdll fliesto goa, goa keeper can roughly
estimate ball drop point according to football move-
ment curve, and movestoward football drop point. So
timet getshigger, the goa keeper will beeasier to suc-
ceed insaving. Therefore, set goal keeper saving suc-

cessprobabilitytobePR, (t, y, 2) .
Whentimetisfixed, theball getscloser to goa -
keeper location, and savewill beeas er done, that ball
drop point getscloser to god centra postion, itismore
likely to succeed. Sois centered on goal keeper posi-
tion, diminishing two-dimensiond functionthat radiates
around. Whentimet gradually getssmaller, goa keeper
moving timereduces, it causesball aready entersinto
goa while goalkeeper hasn’t yet arrived at goal edge
position. Therefore, functionimageareagetssmal.
Whentimetisfixed, theball getscloser to goa -
keeper location, and savewill beeas er done, that ball
drop point getscloser to god centra pogtion, itismore

likely to succeed. SOPR, (t, y, z) is centered on goal-

keeper position, diminishing two-dimengiona function
that radiatesaround. Whentimet gradudly getssmdler,
god keeper moving timereduces, it causesball aready

Figure3: Equivalent successratecurvegraph
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entersinto goa while goalkeeper hasn’t yet arrived at
god edgeposgtion. Therefore, functionimageareagets
amdl.

Considering practical status, goalkeeper doesn’t
surely sandinthemidpoint of god. Assumewhen player
shoots, goalkeeper’s locations deflect goal center po-
sitionisa Set goal keeper reactiontimeisct.

Based on aboveanalysis, it can get:

12)

_(y-a)’+(z-125)
ct

Po(ty,z) = exp{

Scientific research showsthat common peoplere-
actiontimeis0.12~0.15s. Inthefamous” scrip experi-

. . - 1 .
ment *, scientists utilizes formulas= > gt?, accordingto

subject group caught scrip position, they get normal

peoplereactiontimeisnearly ‘1%5. Consideringitis

amateur goal keeper, reaction timewill belower than
professiona godkeeper, and dightly higher than com-
mon people. Thereforeit cantakec =1/7. It can get:

ac 7.324/(yo + 3.66)% + X2 366
\/(y0 + 3.66)2 + X[Z) + \/(y0 - 3.66)2 + xg

When goal keeper succeedsin saving, player fails
inshooting. When goakeeper fail sinsaving, then player
succeedsin shooting. If thereisno goal keeper, player
will surely succeed in shooting, thenin casethere’s a
god keeper, shooting successprobability isi- P, (t, y, 2) .
Combinewith 2.1 research results, it can get player in
fieldany point A(x,, y,) , sShooting success probability is:

(13)

P = (xo¥oiv1,22) = [ (v, 2L~ Poft.y, 2)lydz (14)

Therefore, it can get field any point(x, y), player

shooting successprobability is:

D(x,y) = j' P(X,y; Y1, Z;)dy,dz; (15)
P

According research processwhen no goal keeper
here, it has

P (X Y; ¥1,2))

P(x,v;vy,,2) =
(X% Y; ¥1,2,) P (XY ¥..2,)

Po (%1 Yor Y1 22) = [ (v, 2)dlydz

Different shooting methods and shooting forces,
football flight speedsaredifferent. If shootingforceis
too big, thegoa ratewill reduce. And shooting speedis
toogmdl, it will increasegod keeper saving successprob-
ability. Therefore, takefootbal flight speed asv, = 10m/s.

Whilethedistance betweenball and god isd , ac-
cordingto kinematicsknowledge, it can get:

_d
TV, (16)

Combine with the case there is no goal keeper,
player shooting success probability research results.
Input relativeformulaand dataintoformula(15), with
thehelp of MATLAB software, it solves player shoot-
ing successprobability in different orientation of fieldin
casethereisagoakeeper. Partia orientationresultis
asTABLE 2 show:

Observe abovedata, it can find that no matter in
any orientation, in casethereisagoal keeper, player
shooting successprobability islessthanincaseno god-
keeper. It conformsto practical status.

According to TABLE 2 data, with the help of
MATLAB software, it can makefield different orienta:
tions’ shooting equivalent success rate curve in case

TABLE 2: Shooting successprobability in casethereisa goalkeeper

— 0.000307 0.000613 0.000917 0.001219 0.001516 0.001807 —
— 0.000357 0.000713 0.001067 0.001417 0.001762 0.002099 —
— 0.000417 0.000833 0.001246 0.001655 0.002056 0.002449 —
— 0.000490 0.000978 0.001462 0.001490 0.002411 0.002868 —
— 0.000578 0.001153 0.001724 0.002286 0.002838 0.003375 —
0 0.000816 0.001366 0.002042 0.002707 0.003358 0.003989 0
0 0.000816 0.001628 0.002431 0.003222 0.003993 0.004739 0
0 0.000978 0.001950 0.002912 0.003856 0.004775 0.005660 0
— 0.001179 0.002351 0.003508 0.004642 0.005742 0.006789 —
— 0.001432 0.002852 0.004204 0.005632 0.006948 0.008212 —
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thereisagoa keeper, asFigure4 show:

By Figure4, itisclear that when thereisagoal-
keeper; shooting successdistrict isobvious diminish-
ing. And the place getscloser to goal, especia for the
positiondirectly facesto god; itismorelikely to suc-
ceedinshooting. It conformsto practical situation, and
meanwhileit aso showsfidd regiondistributionratio-
ndity.

Figure4: Equivalent successratecurvegraphin casethere
isa goalkeeper

CONCLUSIONS

When thereisagod keeper to defend, shooting suc-
cessrateisobvioudy diminishing, equivalent success
rate range diminishes. However, big shooting success
rateplaceisstill nearby goal, especialy for god’s dead
ahead. When there isagoal keeper, most easily goal
placesdistributeinthefan shaped areathat within 20m
nearby the goal, and the position in theright ahead of
god ismost likely to succeed in shooting.

The paper obtained player qudity isaconstant, but
inpractica Stuation, player quaity isdifferent. If player
qudlity getshigher, then when k increases, shooting suc-
cessratewill increase. Now player can select to shoot
infurther distance according to competition statusin
thefield. And infootball game, it not only has goal -
keeper to block shooting, but asowill be hindered by
opponents. And players’ cooperation and mutual as-
sistanceisalso very important. Therefore, in game, it
also needsto make concreteandysisof fidd satusand
select proper shooting position.
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