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ABSTRACT

Field-god percentageisanimportant parameter that decidesteamiswinning
or losing in basketball contest, domestic and foreign scholarsand basketball

practitioners are very concerned about field-goal percentage influence Biomechanics;
factors. The paper analyzes basketball field-goal percentage influential Force analysis,
biomechanical factors from sports biomechanics, to better explore the Callision;
relations between the two, in the paper, it firstly explores field-goal Hitrate.

percentage influential physical factors, and then analyzes shooting process
human body sports biomechanical features, and finally establishes
coordinating connections between biomechani cs and field-goal percentage,
which provides theoretical references for basketball training. Research
shows basketball player upper limbs each joint angle in basketball release
instant decides basketball release angle, and basketball release angleisan
important indicator to evaluate shooting technical quality, inorder to create
best mechanical conditions for shooting and releasing, it needs athlete to
put special emphasison body stability in shooting proves, shooting release
point height gets bigger, then field-goal percentage will be higher.
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INTRODUCTION

Shootingisoneof important techniquesin basket-
ball, isuniqueway to get scores, isakind of mostim-
portant techniquein basketba | techniques, isalso core
link in assigned basketbal| tactics, no matter which kind
of offengvetactics, it finally will beresultinfield god,
and defensive purposeisto restrict, prevent opponent
shooting, sothat create more scoring opportunitiesfor
itsdlf, thereforefie d-god percentageisatechnicd indi-
cator of each basketball team concerns. The paper car-
riesout anaysisof basketball devel opment statusand
shooting technica deve opment orientationsmain back-

ground, proposesfield-goal percentage and athlete hu-
man body sportsbiomechanicsinfluencefactorsrela
tiveresearchissues, gppliesmathematical modd method
toandyzefield-god percentageinfluentia physicd fac-
tors, utilizesvideoimage datacollection method to ana-
lyze sportsbiomechanical featuresin shooting process,
exploresbiomechanicsand physicd factorsconnecting
points, which providestheoretical basi sfor basketball
shootingtechnical training.

For basketball shooting technique and sportsbio-
mechanicsresearch, lotsof scholarshave successively
made researcheson them, these scholar provided opin-
ionsand suggestionsare of great help to improve ath-
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letefidd-god percentage, fromwhich Xu-Yanand oth-
ers(2012) madethree-dimensiona video anaysisof
basketball athlete shooting techniques, andyzed athlete
each main sportsjoints motion features, shooting hand
motions and ball motion features, got that only well
handled with upper and lower limbsexertion, release
pointsheight and anglesaswell asbdl releasnginstant
motionsrel ationswhen shot then could really improve
shooting hit rate™; Wu Zhong-Yi and others (2012)
applied human anatomy and sports biomechanics
theory, analyzed basketball far distance single hand
above shoulder shot motion processand technica prin-
ciples, stated far distance single hand above shoul der
shot motion mechanismand techni cal specification, pro-
posed oppositeviewsagains classic theory, whichwas
theview as“‘aiming point” during shooting is hoop back
edgefurthest point, shooting motion alowed ebow joint
to abduct to acertain degree?;LiuHao (2013) put for-
ward reasonabl e suggestionsthat it should focus on
basketbal | basic skillsexercising, forminto good tech-
nical motions, combine shooting exerciseswithmis-
take correction, start from actual combat and combine
with theory to gradually adapt to actual combat situa-
tions, strengthen gpplication ability in confrontation, and
improveathl ete catching and shootingjoint ability, in-
creaseshootingtraining difficulties, maketraninginin-
terference and high intensity fierce confrontation fast
moving, which provided experience guiding for bas-
ketball jump shot techniquetraining®.

The paper onthebasisof predecessors’ researches,
carriesout andyssof basketbal shootingtechnica bio-
mechanicd features, and sartsfromfield-goa percent-
ageinfluentia physcal factorsperspective, exploreseach
physical factor and shooting process biomechanical
connections, which providesfeasiblereferencesfor
broad basketball players’ training and field-goal per-
centageimprovement.

RESEARCH BACKGROUNDAND PROB-
LEM POSING

Basketball iswell received by peopleintheworld,
thegportshasnumerousenthusiasts, which providesgood
basisfor basketball market more deeply devel opment.
The paper studiesbasketball shooting techniquesfrom
sportshiomechanicsperspective, inthehopeof explor-
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ingfield-goa percentage and human body sportsfea
turesrelations, and providestheoretical basisfor bas-
ketbd | technical scientific development. Inorder tore-
flect historica background and basketbal | situation de-
mands, basketbd | technique should morebased on mod-
ern basketbal | devel opment statusand devel opment ori-
entations, thereforethe chapter startsfrom modern bas-
ketba |l devel opment satusand itstechnica development
orientationsto makeanadys's, putsforward sportshbio-
mechanicsinfluentia factorsonbasketbd| fid d-god per-
centage, which providesbas sfor human sportsbiome-
chanicsfactorsresearchin basketbal shooting process.

Basketball development status and basketball
technical development orientationssummary

Modern basketball featuresmainly reflect in fast
speed, high height, comprehensivetechniqueand high
accuracy thesefour aspects, inthefollowing; it makes
statements on above four aspects, in the hope of ex-
ploring basketbdl shooting technique devel opment ori-
entations.

1) Fast speed

Basketball game confrontation processintengity is
highlight of audience, in order toreflect basketbal high
intengity, modern basketbd | player observationismore
acute, reactionismoreflexible, motion connectingis
more compact, and reflection way in dataismorequick
attacks, high scoresand short timeaswell asother fea
tures.

2) High height

Height hererefersto basketball player height, in
world basketball top team, center height is between
2.10~2.20m, forward height isbetween 1.98~2.10m,
guard athlete height also remains above 1.95m.

Comprehengvetechnique: Intheworld, basketbdl
top team athl etes possess technol ogy of adept in at-
tacking and defense, athletesnot only can play ball well
insdf advantageous planed positions, but dso canpro-
cesswith multiplepositionsinterchanginginthefield,
which hasa ready presented technique generdization,
motion refined, attack and defense equilibration and
tacticssystemati zationfeatures, it can aso provide con-
ditionsfor gameconfrontationintensfication.

3) High accuracy
M odern basketbal | accuracy mainly reflect in pass
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and shooting two techniques, from each main games’
official datastatistics, it isclear that modern basketball
passismoreaccurate, hit rateishigher, athl etes coor-
dination and cooperation area so moretacit.

Basket shooting processisthe event gamescoring
main process, thereforeathl etetakes shooting technique
asoneof main training technol ogy, in basketball con-
test, to create proper shooting opportunities, athletes
apply each kind of tactics, on above, the paper states
modern basketball development status, the statusis
striving around improving sports confrontation inten-
sity, then now basketba | shooting techniquedevelop-
ment orientations should al so bases on this as back-
ground, inthefollowing, it states basketball technique
development orientationsfromfast, high, far, change,
full and accuratethese six key points.
1)Fast

Athleteshould fast get rid of opponent defense be-
fore shooting, and grasp opportunitiesto fast shoot,
and shooting processdividesintolifting bal, jumping
and releasing threelinks, so basketball shooting tech-
nique“quick” word knack mainly reflects in fast lifting
ball, fast jJumping and fast releasing, it requiresathlete
to coordinate apply thethreelinks.
2)High

In order to more effective get rid of opponent in-
terferencein shooting process, modern basketbd | player
generdly adoptsjump shot way, applieshigh hand shot,
leaning—backward shot and slam dunk as well as other
motion techniques, so basketball shooting technique
“high” word knack mainly reflects in high jumping and
high releasing such two aspects.

3) Far

Inorder to expand shooting rel easing area, shoot-
ing in opponentsweak defense zone, it tendsto adopt
three-point shot and two-point shot, shooting in the
position far away from hoop, so that can effective pre-
vent opponent interference, and al so shorten attack dis-
tanceto makeeffortsto finaly winthegame, so bas-
ketball shooting technique “far” word knack main re-
flectsin athletefar away from hoop and basketball air
motion far distancetwo aspects.

4) Change
In basketball contest, athlete should flexible apply
ﬂﬂecézzo/oyy C—

techniqueand tacti cstechnol ogy, can reasonablechange
In passing, shooting and quick attacking processand
give opponent sensation of overwhelming, sothat can
more effective get rid of opponent defense, and also
create beneficial conditionsfor itsown playerseffec-
tive ace, so basketball shooting technique “change”
word knack mainly reflectsin passing, dribbling, bresk-
ing, defense, blocked shotstimely transformeation.

5) Full

In basketball contest, athlete playsgameswith his
own predetermined role, but combat opportunitiesis
congtantly changing, only athletecan play different roles
indifferent opportunities, and carry out effective breek-
through shooting by playersrolestransformationinthe
fidd, but scientific and reasonablerolestransformation
isbased on athlete each aspect technol ogy firm grasp-
ing, S0 basketba | shooting technique“full” word knack
mainly reflectsin athlete effective breaking through po-
gtiondear limitation.

6) Accur ate

Only athletewel | grasp““accurate” word knack then
can effective get scoresfor itsown team, quick, high,
far, changeand full areall processes, accurateisthe
purpose, field-goal percentageisan important factor
that decidesfina gameresult, thereforebasketbd | shoot-
ing technique““accurate” word knack mainly reflects in
field-god percentage.

Basketball shooting techniqueand sportsbiome-
chanicsproblemsposing

Basketball shooting technique executor isathlete,
athlete ontol ogy ishuman body, human body sportsbio-
mechani csfeatures are shooting technique execution
meritsmai n evauation factors, in shooting processath-
letemain sportslinksarelower limbsmovement links
and upper limbsmovement links andlower limbsmove-
ment mainly reflectsin kneejoint, upper limbsmove-
ment mainly reflectsin holding ball’s hand, as Figure 1
shows before shooting athlete kneejoint states, shoot-
ing releasing instant athlete kneejoint state, shooting
ingtant athlete hol ding motion and shootingreeasingin-
stant holding hand motion state.

XuYanand other§(2012) pointed out field-god per-
centage wasthe key factor to decide basketbal | game
winning or losing, improved basketball techniquewas
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crucia toathleteimprove competitiveleve , andincur-
rent highlevel competitive sportstrainingand contests,
sci enti zation degree became higher and higher, ascom-
petitive sportsevent, basketball competitiveleve im-
provementsalso relied on rel ative advanced science
and technol ogy support to great extent, so closely con-
nected with sportspractice, applied modern scientific
technol ogical way's, degpen organi zed basketba | teach-
ing and training process’s scientific research and tack-
led the key research project wastheonly road toim-
provebasketbal players’ competitive levels!!. Shoot-
ing technical motionsarecomplex and asking for high,
it suffered numerous aspect impacts, relative shooting
education and training aspect researchesmainly con-
centrated on technical motions specification anaysis,
motion teaching method, force analysisand shooting
technical evauation aswell asother fields.

Shooting technique application effectsmainly are
up to holding athl ete presented sports biomechanics
featuresin shooting process, shooting sports biome-
chanicsinfluentia factorshavemainly graspingon ball
rotating sportsfeatures, scientific selection onaiming
points, best shooting release angle grasping and rea-
sonable motion application four aspects, in order to
explorebasketball field-god percentageinfluentia bio-
mechanicsfactors, anayzesfrom basketbadl flight math-
ematica moddl, basketbal collision mechanical model
and human body upper and lower limbsmotion biome-
chanicsfeatures, in the hope of providing reasonable
suggestionsfor athletefield-goal percentageimprove-
ments.

In order to do datacollectionfor basketball trgjec-
tory and human body each link sportsfeatures, the pa-
per adopts Hough transformati on method to calculate
basketball gravity invideo images, finaly gets basket-
bal motion trgectory, known round mathematica equa:
tionisasformula(1l)shows, transforms X —y plane’s

roundto g —b—r parameter space, it can arrive at

e, Fyurr PAPER

Figurel: Basketball shooting processathleteupper limbsand lower l[imbsmovement state

image control any one point round corresponding pa-
rameter space’s one three-dimensional conical surface,
obtainedimage’s all basketball gravity centers by Hough
transformation method, can get different time basket-
ball flight corresponding pixdl points, and findly gets
basketball flight sportstrajectory, as Figure 2 shows.

(x—af’ +(y-b)* =r? L)

r

= o, v oy vy Mo ) =

Figure2: Parameter imageand flight trajectory

SPORTSFEATURESANALYSISAFTER
BASKETBALL RELEASING

Basketball flight mathematical model

WEel| grasp basketbal| motion trgjectory isanim-
portant way toimprovefiel d-god percentage, field-goa
percentageinfluentia physica factorsarerdeaseheight,
releaseinitid speed, releaseangle, enteringangle, shoot-
ing distanceand hoop height, if it doesn’t consider bas-
ketball rotation and force status except for gravity,
motion trgjectory after basketball releasing should bea
parabola, as Figure 3 shows basketball motiontrajec-
tory space presentation way after releasing.

Accordingto Figure 3 basketbal | motion trgjectory
Space presentation schematic diagram, it isclear that

basketball releases speed V, and figure’s variables
mathematica rdationisasformula(2) shows.

Vé= |:2cos2 e(tan o+ %J]il -gL 2

Basketball position decisivefactor isspherecenter
horizontal speed and vertical direction speed, itiscon-
stant motionin horizontal direction and constant vari-
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Figure3: Center motion trajectory after basketball releas-
ing
ablemoationinverticd direction, sohorizontd direction’s
speed V,, isalwaysequd to V, cosé , and vertical di-
rection speedisaccelerated speed as g, initial speed
asV,sin@ constant variablelinear motion, sowhen
enter into hoop, entering angle o meetsformula(3):
tanz(x:tanze—ZQh-(Vé cos? QTl (©)
By formula(3),itisclear that in case shooting hori-
zontal diganceiscertain, toensureproper enteringangle,
it should improvere ease height and meanwhilereduce

release angleand rel ease speed.

Onthepremisethat basketball releaseheight iscer-
tain, whichisalso h iscertain, entering anglea and
horizontal distance | rdationisasformula(4) shows:
tana=Lg- (VO cose)’1 —tan®@ (4)

By formula(4), it isclear when shooting release
position and hoop horizontal distance getsfurther, it
needsto diminishreleaseangle, inthehope of increas-

ing horizonta speed.

Releaseangleand entering anglerdationisasfor-
mula(5) shows:
tan® = tana + 2h - L™ ©)

By formula(5), itisclear that two angles changes
arein positive correlated change trend in case other
factorsarefixed.

WhenL, h iscertain, minimum speed angle 6, and

minimum speed V,,;,, can begot by extremum differ-
entia ways, asformula(6) shows:

Om ~ Larctan| N
4 2 L

[ 2. .2p5 (6)
Vomin =V0h + g(h2 + LZ)O'

Adopt international standard basketball radius
0.120m and hoop radius 0.225m, it can get hollow shot
expected basketba | minimum entering angleis32.29°,
and then entering angle range should be 32.29°~90°.

BioTechnology —

Basketball collision processmechanical analysis

Except for hollow shot, basketball shooting also
exigts shooting form asbasketbal | and hoop or rebound
collide and rebound into hoop, whichisa so shooting
processa ming pointsdefining problem, thewriter sum-
marizesfour aming pointsexcept for hollow shot hoop
central point, which arerespectively hoop back edge,
hoop front edge, hoop right above 20cm areaand whole
hoop.

1) When athlete aiming point ishoop back edge, it
will appear following three cases:

2) When athlete shooting used forceissmaller, it will
appear basketball edge cannot contact to hoop
back edge and lead to ball drop into hoop center
tomakeagoal.

When athlete shooting used forceisproper and bas-

ketball isback spinning, after basketba | and hoop

back edgecollidingand rebounding, itwill just spring
to hoop and makeagoal.

3) Athlete shooting used strengthisvery smdl or big,
it leadsto basketba | doesn’t contact with hoop back
edgeand causeball hasn’t been hit.

When athleteaming point ishoop front edge, it will
a so appear three cases asfollowing shows:

1) When athlete shooting used forceissmaller, it will
appear basketbal | edge cannot contact with hoop
front edgeand cause ball cannot be hit.

2) When athlete shooting used strengthisjust proper
that let ball to contact with hoop front edge, and
basketba | motionisback spinning, after basketbal
and hoop back edge rebounding, it will cause bas-
ketball cannot makeagoal.

3) Whenathleteshooting used strengthisdight big, it
will appear basketball and hoop back edge colli-
sion case, which lead to basketbal | to rebound and
enter into hoop.

Takea ming point as hoop back edge asexamples
to makespinning collison mechanica andyss, spinning
dividesforward spinning and back spinning, after for-
ward spinningandbarrier colliding, it will rushforward,
after back spinning and barrier colliding, it will rebound
backwards, asFigure 4 showed forward spinning and
back spinning aswell asbasketball back edgecollison
process basketbal | forceanalysis.

When basketball and rebound occursto non-spin-
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Figure4: Spinningball and hoop back edge collision force
analysis

7

375
Figure5: Basketball motion trajectory after non-spinning
lateral hitting board and front hitting board

ning collision, it meetshorizonta direction momentum
conservation law and reflection law, basketball 1atera
hitting board shooting and front hitting board shooting
process motion trgjectory as Figure 5 shows, in Fig-
urebitillustrates non-spinning front hitting board, back
spinning front hitting board, non-spinning spring out by
rebound, forward spinning spring out by rebound, sphere
non s despinning hitting board and hoop right s de shoot-
ing sphere side spinning hitting board process’s bas-
ketball force anays sschematic diagram.

InFigure6, F isbounce, f representsfriction

force, F, representsresultant force.

F_
.—f f ;
" x F i
.lr B
Fr | & S F

Figure 6 : Non-spinning and spinning aswell asrebound
collidingforceanalysis

BASKETBALLATHLETE SHOOTING PRO-
CESSBIOMECHANICAL FEATURES
ANALYSIS

In shooting process, basketball dynamic source
can bedivided into basic dynamic and functional dy-
namic, Wu Zhong-Yi and others (2012) pointed out

shooting motion dynamic starting point isoriginated
from two legs pedaling, beforetwo legs pedding, two
kneesdightly bend such standing postures, | et triceps
surae, tibialis posterior, peroneus longus, flexor
digitorumlongus and other flexor anklejoint muscle
group, quadricepsfemorisand other extension knee
joint muscle group, quadriceps femoris muscle and
other extens on kneejoint musclegroup, gluteusmaxi-
mus, bicepsfemoris muscle and other extension hip
joint musclegroupisinthestate of lightly stretching,
shooting hands, shoulders, elbow, wrist inflexional
holding posture, let triceps brachii, anconeusand other
elbow joint muscle group aswell asflexor carpi ra-
didis, ulnar flexor of wrist, PAmarislongusaswell as
other flexion wrist joint musclegroup to beinthe state
of stretching, when pedaling, bending ankle, stretch-
ing knees, extending hip muscle contraction generated
strength to transmit to trunk, drive body to moveto-
ward upper front sidein the synergistic effect of trunk
muscle, form into shooting motion basic dynamic;
Shooting technique functiona dynamicisstretching
arms, bending wrists and finger plucking generated
force actingon ball, when trunk gets basic dynamic,
whol e body moves upper front side, pectoralismgor,
coracobrachialis, deltoideusfront part, biceps brachii
long head and others|et shoulder joint flexion muscle
and tricepsbrachii, anconeus and other elbow joint
extension muscleto contract, big, small armsstretch,
compound shooting motion generated strength into
forcetowards upper front direction, concentrate on
acting on ball gravity center, and propel to sphereto
movetowardsupper front Sde, and meanwhile, flexor
carpi radidis, ulnar flexor of wrist, PAmarislongusas
well asother flexion wrist muscleis contracted, let
hand to bendinwrist joint, and forminto hand (finger)
to makecircular motion in sagittal plane with wrist
joint asaxis, and generated strength accordingly to
act onspheregravity center, and further gradudly trangit
to act on ball surface, let sphereto get dynamics of
flyinginupper front direction and back spinning dong
self frontal axig?. Inthefollowing, it makes biome-
chanicsanaysisof basketball player shooting process
lower limbs motion, upper l[imbs motion and whole
body coordination motion, in the hope of providing
theoretical referencesfor athletefield-goal percent-
ageimprovement.
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Shooting process athlete lower limbsjoints bio-
mechanical featuresanalysis

Correct basic standing postureistwo legsl eft, right
or front and back open and stand, withthe samewidth
of shoulder, right foot liesin thefront, kneejoint |ooses
and dlightly bends, upper body dightly leansforward,
right hand palm center holdsball in upper front side, | eft
hand supportsball, right e bow joint naturaly drops, et
arm stretching muscleto be stretched, storeselastic
potential energy, facesto hoop, neck musclelooses,
body gravity center lies between two feet, such basic
standing posture, every link upward stretching gener-
atedinertiaforcewill act ontotd gravity center dropped
supporting plang™.

Athletelower limbsjointsmotionin shooting pro-
cessmainly reflectsin bending kneessquatting and knee
joints pedaling and stretching such two aspects, from
which bending knees squatting motioniswith thehelp
of lower limbsmusclegroup eccentric contraction states
stretching, it can provides good body posture and ex-
ertion posturefor shooting motion, by Hough transfor-
mation method, it carriesout datacollection of video
imagesand can get athleteleft and right kneejoint knee
anglechanging saus, inthe pape, it presentsas TABLE
1 showed kneejoint flexion angles status.

Use TABLE 1 datato make biomechanical analy-
sisof shooting process, it isclear that excessiveknee
joint flexionwill giveexcessveloadsonextensonmuscle
group, affect knee extens on speed and body other links
cooperation, if kneeflexionsistoo small and cannot
fully stretch knee extension group, it will affect eastic
potentia energy storage, and further affect knee exten-
sion strength, | et body cannot get good vertical speed,
datashowswhen athleteleft and right kneejoint angle
changing range are respectively as 34'~163’and
77'~162°, human body can get best body exertion
states, and meanwhile can makefull preparation for
cooperaivefulfilling upper limbsmoations.

And kneejoint pedaling and stretching effectsare
letting body to accelerate upward, and provide accel -

erated speed for upper limbs exertion and fulfilling
shooting, according to collected video data, it isclear
that in shooting processkneejoint pedaing and stretch-
ing motion, athleteleft kneejoint and right kneejoint
average angular speedsare 26.6rad/sand 94.7rad/s,
their average pedaling and stretching range
are29.3'and76.2’, now it isathlete best exertion state,
from data, it dso presentsleft knee pedding and stretch-
ing range and angular speed isonethird of that inright
knee, thereupon athl ete pedaling and stretching exer-
tionismainly implemented by relying onright leg exten-
sor musclegroup fast contraction.

Combine biomechanica analysisbasiswith kine-
matics principle, it can get when athlete keeps same
shooting motion rhythm, dueto body only suffersgrav-
ity external forceimpactsafter leg pedadingand leaving
ground, body gravity center height when foot pedaling
and leaving ground together with vertical rising speed
can decidegravity center motion trgjectory in vertical
direction, whichisdsooneof fiedd-god percentagemain
influencefactorsthat discussesin the paper.

Shooting processathleteupper limbsmotion bio-
mechanical featuresanalysis

In shooting process, upper limbsmotion movement
process can divideinto holding stage and shooting re-
leasing stage, Zhang Shu-An (2001) pointsout norma:
tive shooting hand motion should stretch triceps brachii
by elbow joint adduction, raisng upper am and stretch-
ing elbowsto shot, directly faceto basket, hand holds
ball on shoulder, elbow joint moving route should be
vertical and upward, ball isin near supporting, shoul-
der, dbow, wrig, finger and bl inthesame plane, shoot-
ing exertion order should be carried out from bottomto
upintheform of successivetransiting®.

By Zhang Shu-An analysis, it isclear that when
pitching and releasing, athlete lower limbs pedaling
strength isgenerated by transiting with the help of hu-
man body machine chain, wrist pressing down, and fi-
nally finger acting on sphere bottom front, in such bot-

TABLE 1: Shooting processathletekneejoint flexion angledata collection result

Par ameter Kneejoint anglewhen Minimum knee Kneejoint flexion Kneejoint K nee angle when human
type ball isreleased joint angle time (s) flexion angle  body gravity center islowest
Left knee joint 163.1° 136.3° 0.53s 341 130.6
Right knee joint 161.8° 91.8° 0.61s 76.8° 95.7
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tom up transitive exertion process, it requires shooting
armto fast and sufficient stretch straightly, in the hope
of obtaining best shooting trgectory. Liu Lu-Jun (2007)
pointed out that sphere parabolacomposed planewas
surely consistent to holding plane, thewhole motion
requirestofulfill in human body sagittal planesothat et
body each link motion unified flexing in sagittal plane,
and providepowerful conditionsfor every joint motion
primemoving muscleactivitiesand joint motions con-
sistency!®. When r easing, basketbal horizonta speed
Szeadjusment mainly rdiesonfingerstipping, if finger
fitting towardsbasketbal |l flight trgectory tangentia di-
rection, it will generate back spinning, onthecontrary it
will generateforward spinning, and spinning can effec-
tivereducearr resstanceimpactson basketba | parabola
trgectory, whichisof great helptoimprovefield-goa
percentage.

In shooting processrel easing stage, athlete needs
tofully stretch shooting arms, stretching processisthe
processto provide dynamicsfor basketball, according
to Newton’s second law, it is clear that force is the
cause of changing object origina state, if athlete can
reasonablecontrol bal beforeleaving hand, spherecen-
ter trgectory controllingwill dsordativeperfect, which
iskey factor toimprovefield-goa percentage.

In basketball game confrontation process, shoot-
ing process needsto meet fast speed features, thereis
certain mathematical relation among speed, timeand
distance, if onthe premise speedisimproving, keep
armsworking at bal, let it to generatelarger dynamic
energy, thenit needsto extend armsto ball actingtime
and acting distance, whichisaso main cause of arms
fully extend on demandsin shooting process, the paper
collectsasTABLE 2 showed basketball releasing in-
stant human body upper limbs shoulder joint, elbow
joint and wrist joint angles status, in the hope of pro-
vides datareferencesfor basketba | shooting.

Basketball player upper limbseachjoint anglein
basketball rel easing instant decides basketball releas-

TABLE 2: Basketball player upper limbseach joint angle
datain basketball releasinginstant

Upper limbsjoint angletype Leftlimb Right limb

Shoulder joint angle () 103.6 1417
Elbow joint angle() 127.2° 176.0
Wrist joint angle() 147.9° 125.6

ingangle, and basketba | releaseangleisa so animpor-
tant indicator to eva uate shooting technical qudity, in
order to create best mechanica conditionsfor shooting
releasing, it needs athlete to pay special attentionsto
body stability in shooting process, according to practi-
cal shooting experiences, it isclear that shooting re-
lease point height getsbigger, it will beof greater help
tofield-god percentage.

CONCLUSION

The paper firstly states modern basketball devel -
opment status and shooting technique development di-
rection, which providesbad sfor shootingtechniquebio-
mechanical anaysis expectation defining, and onthis
basis, it putsforward field-goal percentageand sports
biomechani csrd ation, which buildsbasisfor following
anaysis. From after basketball rel easing sportstrgec-
tory mathematica mode and mechanicd andyssof bas-
ketball and barrierscolliding, it getsbasketball field-
god percentageinfluentia physical factors, which pro-
vides theoretical basisfor sports biomechanics and
physicd factorsconnection. Findly, the paper analyzes
shooting process human body lower limbseach joint
movement statusand upper limbseach joint movement
status from biomechanica perspective, and combines
human body sports biomechani csfeatures and kine-
maticsfield-goa percentageinfluentid physica factors,
it exploresbiomechani csimpactsonfiel d-god percent-
age, which providestheoretical referencesfor athlete
teachingandtraining.
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