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ABSTRACT

The paper starts from tennis net volley technical motions analysisto build
foundation for subsequent mathematical statisticsindicator selection and
indicators screening. Fromthe perspective of kinematics, it carries on video
parsing studies on forehand net volley and backhand net volley technical
motions, focuses on analyzing speed featuresand wrist joint angular speed
features when tennis racket volleys straight line, it provides partial
suggestions for improving net volley quality. Apply single factor variance
analysis and independent sample T test method to make comparative
analysisof different gradeslevelsmen’steenager tennisplayers’ net volley
ability evaluation indicators, with an aim to provide theoretical basis for
different levels athlete net volley ability main evaluation indicators
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extraction.

INTRODUCTION

Tennisnet volley techniqueisd so caled backstop,
presently domestic many excellent tennisplayersadopted
serviceand volley or receiving and volley techniques,
90, net valley techniquewas mentioned as attack playing
indispensiblemost important pogitions. The paper Sarts
from forehand net volley technique and backhand net
volley technique motion features, studieson Chinese
teenagersnet voll ey techniquesfrom the perspective of
video parsing data kinematics and net volley ability
comparaiveandyss, inthehopeof making contributions
to Chinesetennisreserveforceexpanding.

For tennisnet volley technicd training, volley ability
and volley efficiency promoted researches, many
scholars have made efforts, these scholars applied
research method and proposed views as well as
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suggestions are of certain help to athletes’ net volley
ability improvement and competitive ability promotion,
fromwhich Xu Jin-Fu and others(2014)applied three-
dimensiond video, Aijieparang sysemtomakecamera
shooting and anadysisof sudents’ net volley techniques
that werefrom tennis specialized class, sportsscience
indtitutein Fujian normd college, which provided certain
help for teaching and self exercising!¥; Ke
Yong(2013)analyzed the sixth city games top five
teenager mentennisplayersnetinitiativetacklingabilities
techniques each item indicator, which provided
theoretical reference basis for tennis training and
technical evaluation?; Lan Long-Xuan and
others(2013)made brief statement on how to apply
“threepointspositioning method” intennisdoublevolley
teaching®.

The paper on the basis of previous research,
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analyzestennis net volley technique, in the hope of
exploring net volley technique effectsin contest, and
providesfeas blesuggestionsfor teenager ahletic ability

promoting.

TENNISNET VOLLEY TECHNICAL
MOTIONSANALYSIS

Tennisisoneof globa popular events, inthesports
contest, net volley technique is one of weapons for
memberswinning. VVolley refersto play incoming back
intheair beforeit landing, volley often candivideinto
forehandvolley, backhand volley, highvolley, lowvalley,
back court volley, midfield volley and net volley, the
paper carries out analysis of net volley. Chen Xiao
(2013) pointed out net volley techniquewasthat tennis
was beaten back beforelanding, intercepting ball out
of threaten area, itsreturning strength wasbig, speed
wasfast, which brought difficultiesin counter back and
hel plesstroublesto opponents, skillful sportsnet volley
technique, no matter issingleor doublesnet playing, it
would play greeat roles? Therefore, net volley technique
was athlete general adopted net combating technique
incompetition process.

Inteenager tennisplayer net volley technicd training
process, it needs athlete to have a better A1l-racket
control ability and A2-body ba ance control ability, from
which player toracket control mainly startsfromA 11-
racket gripping method and A 12- racket face control
such two aspects, player self body balance control
mainly startsfrom A 21-positioning0A 22- preliminary
posturesOA23- hitting posturesOA24- swinging
racketOA25- hitting way and A26-pace these six
aspects. Therefore, teenager tennisplayers’ net volley
technical training notesstructureisasFigure 1 shows.

In Figure 1, A represents net volley technical
fulfillment quality. Inthefollowing, it makesrespective
statementswith forehand volley and backhand volley
two kindsof net volley techniques, inthehopeof building
basisfor net volley technica mathematical statistic
anaysis. Among them, forehand net volley motionsare
asFigure2 shows.

Net for ehand volley motion elements

Athletebackswing motionsshould besmple, rapid
and in small range, after back swinging, it needsto
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Figurel: Tennisnet volley technical training notes
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Figure2: Tennisnet forehand volley motion
control racket to be parallel to shoulder and slightly
higher than shoul der racket face and higher than wrist
inthe height, and meanwhile athlete should focuson
incoming ball. Tennisracket head part isstraight and
forward, batter’swrist should lieinthefront of body, it
can providesome support by relaxing batters’ relaxation
on racket, knees should dightly bend, and prepared to
move and carry out forehand volley at times Huang
Yong-Tian (2012) pointed out when swing forward, it
should step left foot and hurdleforward with forehand
when forward swinging, and meanwhile move center
forward, drivefixed right shouldersto swing racket
forward at one’sconvenience, justinthemoment bdl is
out of opponent racket, rapidly twist shoulder so that
can let own party athleteracket faceand ball toliein
thesamedtraight line, hitting point position shouldtry to
moveforward so that can initiative approach and meet
and attack ball, fully utilize body strength, if incoming
bal liesinthesideof forehand, it needsathleteto dight
twist non-holding racket hand sde shoulder to bl net,
should not excessive backswing, when forehand hits
theball, it should usewrist to lead body to hit ball that
wrist liesinthefirst when hitting, let racket and armsto
show the shape of “<*“B,

Net backhand volley motion elements

Backhand volley and forehand volley have two
differences, Jiang Ming-Fei (2004)pointed out when
forward swingstheracket in backhand volley process,
it should step out right foot and hurdle forward with
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backhand, batter’selbow liesinthefront of body, and
meanwhilecenter movesforward, drivetight fixed right
shoulder toswingracket forward a one’sconvenience,
batter’s motionsand racket face should be coordinate,
let elbow to lead body to hit ball that elbow liesinthe
front of body when hitting, dueto hand most part lies
between rackets, it causesdifficultiesin controlling and
volleying, soit needsto let racket and armsto show
shapeof «“>"16,

TENNISNET VOLLEY TECHNIQUES
KINEMATICSANALYSIS

Net volley techniquescandivideintoforehand volley
and backhand volley techniques, to essentidly research
on tennisnet volley technique, make clear technical
motion process motion structures, motion rhythmsand
exertion orders, it needsto anayze athlete upper limbs
joint and shouldjoint kinematicsparameterschangesin
time, inthehope of providing theoretical basisfor net
volley technica scientifictraning.

Resear ch objectsand resear ch methods

Research objects: For one university tennis
specialized classsix students, it makesresearch, inthe
paper research process, it will not appear students’
names, only appear in theform of codesthat student
1~student 6.

Research method: Adopt three-dimensional DLT
measurement, video image shooting and analytic
method, mathematical statisticsmethod and literature
review method, from which video shooting adoptstwo
unitsvideos, itserection heightsareall 1.35m, and fix
them in research object oppositetennisfield single,
doubles lines and research objects distance is 10m
effects, video shooting and anal ytic tool isAmerican
APAS analytic system, camerashooting frequency is
50HZ, before shooting the writer applies Aijie
coordinateframeto calibrate. According to six research
objectsnet forehand volley motion and backhand volley
motion movement process, it make comparison with
shot videos, select every athlete best motion effect as
research samples, and record andytic datainto EXCEL
table, carry out data comparison and image
manufacturing, inthe hope of carrying out scientific
analysisof motion process each joint shape.

Kinematicsparameter sstatistical analysiswhen
tennisnet volleysstraight line

By video analyzing, it can when backhand volleys
straight line, it getssix athletesracket speed valuesin
every millisecond, and record theminto EXCEL table,
it can get Figure 3 showed racket speed statusin Oms-
41mstimerange.

By Figure 3 showed backhand volley straight line
moment racket speed change statuswithtime, itisclear
that racket speedin hitting bal instantisamost asO, if
use backhand volleysstraight lineinstant racket speed
timetableand hitting arm upper limbs’ shoul der, e bow
and wrist joint speed to makecombinativeandysis, itis
clear inracket contecting bal instant, threejointsarein
the states of accel eration, by human body upper limbs
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Figure3: Racket speed changetrend with timewhen back-
hand volleysstraight line

joint and racket force transiting status, itisclear that
now if racket doesn’t collidewith bal, it aso surely will
beinthestate of acceleration, butin colliding process,
racket gppearsstopping satus. On theconditioninterna
forceisfar bigger than externd force, racket and tennis
collison meet momentum conservationlaw, if set racket
quaity as M , tennisquality is m, incoming speed size
IS v, Speed that racket just contactswith tennis but not
agppearinginteractive effect ingtant racketis v , thenit
hasformula(1) showsmomentum conservationlaw:
MV -mv=mv'-M -V’ @

Informula(l), v/ represents speed size after ball
hit by racket, \/' representsracket obtained speed size
in hitting straight line after racket hitting ball, v and
directionsmay be on the contrary, in direction changing
process, it gppearsmoment that racket hitting speedis
0.

Whentennisplayer net volley isover, racket exerted
reaction force on human body direct force part iswrist
joint, inorder to more clearly understand wrist joint
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force status when volley straight line, it can obtain
forehand volley and backhand volley straight lineinstant
wrist joint angular speed numerical valuespresentation
state to analyze by experiments, record two kinds of
net volley processwrist joint anglesdatainto EXCEL
table, it gets as Figure 4 and Figure 5 showed net
forehand volleysstraight lineinstant wrist joint angular
speed changetrend chart with timeand net backhand
volley draight lineingtant wrigt joint angular gpeed change
trend chart withtime.

InFigure4 and Figure 5, in the moment of 30ms,
bracket and tennis contact, by angular speed changing
trendwithtime, itisclear that wrist angular soeed change
basic concentrates on the 30ms moment, it appears
lengthwi se rel ative movement in change process, by
graphicsand wrist joint angular speed status, it isclear
that No. 4 and No.6 students’ angular speed changes
arerelative stable, and stable angular speed change
featuresarehd pful for wristjoint locked-ineffect, which
hasg gnificant effectson tennisroutescientific controlling.

Tosumup, completetennisnet volley motionrhythm
isbackswing, swinghitting and follow-through motions,
playersshouldfocusonwristjoint hitting processchange
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Figure4: Net forehand volleysstraight lineinstant wrist
joint angular speed changetrend with time
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Figure5: Net backhand volleysstraight lineinstant wrist
joint angular speed changetrend with time

seady controlling, srengthenlocked-inwrist awareness,
andimprovecontrol forceonvolley.

TEENAGERTENNISNET VOLLEYABILITY
EVALUATIONANDANALYSIS

Net volley technique playscrucia rolesin contest
result. WenYi and others(2009) pointsout net volley
technique is classic hitting technique in tennis
development history, grasps net volley techniquewill
be of great help to single instant service and volley,
random ball net playing and doubles net playing,
presently domesticexcd lent tennisplayersprevail adopt
service and volley as well as receiving and volley
tacticd”. Therefore, tennisplayer netinitiativevolley
ability isakey indicator to mark player overdl technica
levels.

Resear ch objectsand resear ch methods

Research object: For Hubei province, Henan
province, Tianjinmunicipality, An Hui provinceaswell
asBdjingmunicipdity threelevel sathletesand coaches
tocarry out net volley ability researching, assTABLE 1
showsresearch obj ectsbasicinformation.

Research methods. The paper adopts documents
literature, questionnaire survey, expertsinterview, spot
test method and mathematical statistic method, from
which documentsliteraturemethod providestheoretica
basis for tennis volley ability evaluation indicators
selection, questionnaire survey and expertsinterview
provide databasisfor indicators screening, spot test
method providesbasisfor indicatorsdataobtaining, in
mathematical gatistics, it adoptssinglefactor variance
andyssandindependent sample T test, which provides
theoreticd basisfor datacomparativeanayss.

Teenager tennisnet volley ability analysismethod

Method adopts single factor variance and
independent sample T test to carry on; single factor
varianceandyssandindependent sample T test andysis
principleand its SPSSimplementation stepsasfollowing
show.

Single factor variance research is a classified
independent variable impacts on a numeric type
dependent variableimpact. Inpractica problemssingle
factor varianceanaysis, firstly it needsto put forward
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TABLE 1: Net volley ability resear ch objectsstatustable

Research Coaches Athletes
obj ects NUmber First grade athlete Second grade athlete Third grade athlete
province Age Number Number Number
of people Age
sour ces of people of people of people
Beijing 3 40.23+3.25 6 16.06+ 2.42 6 15.45+ 1.73 12 14.95+ 3.48
Anhui 4 43.14+3.12 4 16.27+1.59 6 15.41+ 258 7 15.03+2.53
Tianjin 3 41.22+2.21 5 16.06+2.22 8 15.37+ 1.43 10 15.01+1.41
Henan 5 37.35+3.20 4 16.34+1.37 7 15.22+2.01 9 14.76+ 1.37
Hubei 5 39.01+2.11 6 16.06+ 1.01 9 15.34+2.32 11 14.68+ 2.45
Total 20 42.46+2.13 25 16.06+ 1.22 36 15.06+ 1.38 49 14.88+2.23
hypothesis, if investigation result after processingdata  distribution, expressionisasformula(4)show:
isfrom s piecesof different total samplevaue, it needs FoMSA L nak) @
to successive record each totality average value as SE

My, My, 1, according to problems analysi s purpose,
it canmake asformula(2) showed test hypothesis:

Ho:  mi=mHp=-r=ps _ 1
H,: Vpi¢ﬁ,(i=1,2,~~-,s)’u_s;ui )

Andthencd culaeeach sampleaveragevaug( X ), whole

observed valuetotal averagevaue( X ) and each error

sguaressum(total squaressum SST , intergroup squares
sum SsA aswell asintra-group squaressum SSE ), its
computational method isasformula(3) show:

n
sl = 1
X; :*inﬂX:*ZniX.
i j=1 ne
n;

st =33, -7 s :gn‘&‘ _7f.sse :gg(xu x) ®

Informula(3), n represents number of observed
value, k representsfactor level number, n, represents
thej sampleobserved va uenumber, threesquaressum
freedom degreearerespectively (n—1),(k —1),(n— k),
varianceanaysiscomparedisdifference betweenintra-
group average square and intergroup average square,
thereforetotal squaressum SST , intergroup squares
sum SSA and intra-group squares sum SSE average
squaresrespectively recordas MST, MSA, MSE |, their
val ue computing method i s squares sum and freedom
degreeratio, whentest hypothess H,,, MSAand MSE
ratio conformsto numerator freedom degreeas k —1,
and denominator freedom degreeas n — k Chi-squared

Finally, according to given significanceleve ¢ in
Chi-squared distribution table, find out numerator

freedom degree df, = k —1 and denominator freedom
degreedf, =n-k critical

vaueF, (k-1n-k),if obtained F > F, thenrefuse

corresponding

origina hypothesisH ,, which showstested factor has

significant impactson observed value, if F < F, and

thendon’trefuseorigind hypothes's, which showstested
factor hasno significant impactson observed va ue.
For fully random designed singlefactor variance
analysis, path in SPSS single factor analysis is
[Analyze]—>[ Compare means]—>[ One-Way
ANOVA[—>[ Post Hoc Multiple Comparisong}—
>[Equal VariancesAssumed 0—>[LSD/S-N-K{y, for
random unit group designed single factor variance
analysis, path in SPSS single factor analysis is
[Analyze]—>[General Linear Models]—
S[University}—> Post Hoc Multiple Comparisonsfor
Observed Meang}—>[ Equal VariancesAssumed}—
>[LSD].
Different levels teenager tennis athletes’ net
volley ability indicator dataanalysis

Huang Gang-Qiang (2006)pointed out tennis
initiativevolley techniquereflectsathlete attack ability,
it needed athl ete to possess attack-based and winning
by qui cknesstactics awareness, when sel ect teenage
mentennisplayer tennisinitiativevolley aility indicators,
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it mainly tekesahlete competition processvolley effects
indicators aseval uation evidence. The paper targeted
teenager tennis net volley ability analysisindicator
contentsasfollowing show:

Indicator 1: Symbol isusing nto represent; indicator
content is average every round competition player
applyinginitiativenet volley techniquetimes.

Indicator 2: Symbol isusing g to represent, indicator
content is average every round competition player
applyinginitiative net volley techniqueace.

Indicator 3:Symbol isusing sto represent, indicator
content is average every round competition player
applying initiative net volley technique used success
proportion.

Indicator 4:Symbol isusng mto represent, indicator
content is average every round competition player
applyinginitiativenet volley techniquelosing scores.

Indicator 5:Symbol isusingf to represent, indicator
content is average every round competition player
applying initiative net volley technique used losing
proportion.

Indicator 6:Symbol isusing normal to represent,
indicator content isaverage every round competition
non-efficiency timesafter player applyinginitiative net

volley technique

Indicator 7:Symbol isusing normal % to represent,
indicator content isaverage every round competition
non-efficiency times proportion after player applying
initiativenet volley technique

ASTABLE 2 showed 120 different level steenager
tennis players’ seven indicators that are from five
provinces, indicator varianceanalysis, and set single
factor variance analysis independent sample T test
P < 0.05 issgnificant difference.

By TABLE 2, itisclear that inthe paper extracted
sevenindicators, only “Indicator 3:Symbol isusing sto
represent, indicator content is average every round
competition player goplyinginitiativenet volley technique
used successproportion.” hassignificant differencesin
different levels, from numerical values, itisclear that
gradegetshigher, theindicatorswill bemoreexcellent,
in order to make each grade each indicator data
differencesobvious, inthe paper, it getsasTABLE 3
showsthree gradesteenager tennisathletesinitiative
volley techniqueability indicator independent ssmple T
test result, inthe hope of verifying teenager initiative
volley efficiency influentid key factors.

By TABLE 3reault, itisclear that net volley ability

TABLE 2: Threelevels’ teenager tennisplayer s’ net initiativevolley ability indicator compar ativeanalysisresult

Statisticsindicator n g s m f normal normal%
First grade 3.80 2.85 69.40% 0.80 13.90% 0.80 16.70%
Second grade 6.60 3.60 52.90% 1.70 22.10% 1.70 15.00%
Three grade 7.30 4.20 47.80% 2.10 24.50% 2.30 14.80%
Variance analysisP 0.738 0.056 0.046 0.152 0.152 0.177 0.177

TABLE 3: Research objectsinitiativevolley technical ability indicator dataindependent sampleT test resultinthreelevels

T test result indicator n g S m f normal normal%
First grade and second grade 0.578 0.059 0.039* 0.328 0.328 0.176 0.176
Second grade and third grade 0.642 0.069 0.026* 0.117 0.117 0.196 0.196
First grade and third grade 0.786 0.034* 0.034* 0.083 0.083 0.069 0.069

differencesineach gradeis“Indicator 3:Symbol isusing
storepresent, indicator content isaverage every round
competition player goplyinginitiativenet volley technique
used success proportion.” arrives at T test
result p < 0.05 isfirst gradeand third grade “Indicator
2:Symbol isusing g to represent, indicator content is
average every round competition player applying
initiativenet volley techniqueace.”

To sum up: the paper selected indicator 3 can be
used asdifferent levels’ teenager tennisplayer net volley
technicd ability evauationindicator.

CONCLUSION

Thepaper firgly andyzestennisnet volley technica
motions, startsfrom forehand net volley and backhand
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net volley twoitems contents, it getsnet volley technica
motion key points and notes, which builds basisfor
subsequent mathemati cal statisticd indicatorssdection
and indicator screening. Carry out video analytic
research ononeuniversity tennisspecidized classsix
students’ forehand net volley and backhand net volley
technical motionsfrom dynamics perspective, focuson
analysisof speed featuresand wrist joint angular speed
features when tennis racket volleys straight lines, it
provides partia suggestionsfor improving net volley
quality. Apply single factor variance anaysis and
independent sample T test methodsto makecompardtive
andysisof fiveprovincesoriginated 120 different grades
andlevelsmenteenagerstennisplayersnet volley ability
evauationindicators, withanamto providetheoretica
bassfor different gradesathletesnet volley ability main
evaduationindicatorsextraction, findly it getsdifferent
grades tennis players’ net volley ability important
indicatorsevauationis“Indicator 3:Symbol isusing s
to represent, indicator content isaverage every round
competition player goplyinginitiativenet volley technique
used success proportion.”
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