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ABSTRACT

With the development of physical culture and sports, tennis is stepping
into ordinary people’slife. Asaresult, agood serving technique has become
of importance in both normal exercise and tournaments. On thisbasis, the
serving actionis systematically analyzed and studied, applying correlative
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kinematics theories in this paper. The research shows that the higher the
technical level of the playersis, the stronger the regularity above is and
therefore, to improve the serving accuracy and to make every movement
easier and smoother, tennis players should enhance their coordination

and self-control abilitiesin their routine training.
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

Asthestandard of livingisincreasingly improved,
more and more attention has been paid to exercise,
which, a thesametime, hasdriventherapid devel op-
ment of tennis. And tennis has gained more and more
popularity among people.

There have been many researches on tennis. For
instance, in hismechanica analysisof serving action,
Wang Guoxiang put forward that players should have
powerful serving speed if they want to get high scores
intournaments. He has al so made some propositions
for havinghigher leve of servingtechnique. Startingfrom
mechanics, hemade careful analysisand research from
the aspectsof placement, rotation, force, speed, and
arc. MaYanhui, in hismechanicd andyssof thetouch-
ing actioninthe processof hitting, got the conclusion
that players can carry out the correct way of forehand

hit andimprovetheir technicd level through theactions
of touching, backswing, and preparatory pose, onthe
ground of theanalysisof all partsof coordinationin
mechanics.

On the basis of forefathers, theresearchin this
paper hasandyzed thekinematic pertinenceinthepro-
cessof servicewith the case of six tennisplayers. By
comparing their statures and the height they servea
ball, it showsthat the best serving height isinthesame
horizonta planeof their eyebrowsand the better serv-
ing techniquethe playershave, thesmaller themargin
is, with ahigher speed of their right shoulder joint.
With all these, the players have better serviceand the
serving speedis higher, too. In consequence, thisre-
search will guide the development of tennis service
techniques.

THE ESTABLISHMENT OFTHE TENNIS
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SERVING MODE

Whilesarving, every player will experiencethe pro-
cessthat theball goesout of the hand, reachesitsver-

TABLE 1: Theconditionsof thesix athletes

Height Weight Training
Athlete Gender Age
(m) (kg) Years
NO.1 male 25 1.78 65 16
NO.2 male 23 1.86 85 12
NO.3 male 27 1.85 75 10
NO.4 male 25 1.73 65 5
NO.5 male 25 1.73 55 6
NO.6 male 23 1.75 68 6
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tex, and then goes back to the racket. According to
kinematicsand the process above, theanalysi sfocuses
ontheprocessin whichtheball reachesitsvertex, and
then goes back to the racket. Theresearching process
isasfollowing:

First, six nationa level-1 athletes from a sports
school have been chosen, and thetermsareas TABLE
1shows:

By thetest of athletes’ muscle, intermsof thepro-
cessof serving, Figure 1 showstheresults:

According to the experiment scheme, thesix ath-
letesare divided into two groups, and to make them
reach abetter level, first they wererequired to make
fivegood service. Then, in the second-round test, the
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Figure1:EM G measur ement flowchart

researching termsinclude turnover, rotation, speed,

force, andsoon. TABLE 2informstheresults:
Fromthetwotestswecanfindthat athleteNO.1is

the better among them and hishit rate has proved that

he has service of high speed, high quality, and good
angleof controllingtheball. For thesereasons, were-
gard him asour researching target.

Shooting with acameraand other tools and pro-

TABLE 2: Achart of thehit rateof kick serve

Round 1 Round 2
Athlet Service Service Service Service Service Service Service Service Service Service Service Service Hit
e
2 3 4 5 6 1 2 3 4 5 6 Rate
NO.1 N v N N v v v N v v v net 9167
wron off the off the
NO.2 N N \ \ \ \ 9 o 75
court sideline sideline
off the wron
NO.3 N N \ \ \ \ o 9 83.8
sideline court
off the off the off the off the
NO.4 66.7
\ v \ \ v baseline \ v baseline sideline baseline
off the off the
NO.5 et v N N v v v et v 58.3
n n basdline sidline
off the
off the off the off the
NO.6 N , o net center net n o 4167
baseline sideline sideline
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cessing the datum with the computer, wethefollowing
figuresof kick serve after thecomprehensiveanadysis
by the software of SPSS:

From the table above we can notice that except
athlete NO.1, all the others serve at aheight that is
higher their body heights. The athletes’ body heights
aredifferent from each other, for whichtheir heightsof
serving aredifferent, too. In consequence, we get the
average—1.78m—of their body heights. If theserving
height istoo high, it will befor the ball to go off the
limited lines. Onthecontrary, if servingtoolow, theball
will beover-rotated andit will bedifficult for theathlete
to hit the ball. Besides, we can aso find out that the
average of the serving heightsis 1.700mwhile the av-
erageof body heightsis1.78m. In conclusion, it will be
thebest if the serving height isjust dightly lower than
thebody height.

Thefollowing bar chart Figure 2 isbased on the
heights of touching, the highest heightsof thebdl, and
theD-vauesof thetwoin TABLE 3:

Accordingto Figure2 and TABLE 3, wecanfind
that among thesix playersthat intheinvestigation, the
differenceof No.3isthesmallest and the second smdl-

TABLE 3: Thecorrelative heightsin the process of kick
serve(unit: m)

Height of Height of Height of The highest height

estisNo.1. Thebiggest difference comesfrom No.6.
Theaverageof Ball height and the highest pointisre-
spectively 2.62mand 3.154m.

THEANALYSISOFSTANCESIN TENNIS
SERVES

Inaccordancewiththisarticle, thestancesintennis
serve can be divided into two types. Oneisthe pin-
point stance; the other isthe platform stance. Inthe
pinpoint stance, thefeet start apart. But asthe serveis
made, the back foot movesforward until it isadjacent
tothefront foot. Thecenter of gravity movequicklyin
order to gather the strength to hit the ball. The weak-
ness of the pinpoint stanceisthat it will influencethe
accuracy. Intheplatform stance, thefeet a so start gpart
and throughout the serve, thefeet keep separated. The
platform stance makes playerslift theaccuracy but sac-
rificesome power. Thisarticledividesthesix players
into two groups. No.1, No.3and No.5 areinthe plat-
form stance. No.2, No.4 and No.6 arein the pinpoint
stance.

Theanalysisof external abdominal muscleson the
right sidebased on thetwo different stances

Whentheracket isinaproper height, players’ -
bow serves as a shaft to joint the racket head, hand
and forearmto drivether back toturnaround, provid-
ing the player aposturelike abow. In the process of
hitting balls, if aplayer wantsto maketopspin serve,
theright albdomind obliquewill present thetate of arucs
dorsails. Inthisway, players must use more strength.
Based on the comparison of two different stances,
TABLE4isformed.

To present therelativity among thesix playersviv-
idly, Figure3wasmade:

Accordingto Figure3and TABLEA4, itiseasy for
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Figure3: Appearanceswith thecorresponding

Target
athlete  serving touching of the ball

No.1 1.78 1.728 2.584 3.000
No.2 1.86 1.725 2.748 3.125
NO.3 1.85 1.804 2.864 3.146
NO.4 1.73 1811 257 3.178
NO.5 173 1.698 2.483 3.068
NO.6 1.75 1.684 2.507 3.256
Average 1.78 1.701 2.612 3.154
Standard Deviation  0.059 0.18 0.17 0.113
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TABLE 4: Thecomparison of thequantity of electricity dis-
charged by right abdominal obliquebetween two different
stances

Racket The highest Two moments
Stances  Players
ball time point of total discharge

The No.1 264 19 284
Pinpoint  No.2 283 20 302
stance No.3 122 16 138
The No.4 1350 85 1435
Platform  No.5 1058 132 1190
stance No.6 632 52 684

usto find that throughout the process of making atop-
spin serve, the electricity dischargein the racket ball
time and the highest point isvery conspicuous. Soin
thetwo momentstheinfluence on making aserveis
relatively big. Anyway, it israther reasonableto choose
thetwo momentsto analysisinthistext.

Based on the charts above, we can draw the con-
clusionthat thetwo different stanceshave different ef-
fectson serving aball. Theéectricity discharge made
by player No.4 is nearly ten times more than player
No.3. From Figure3we seethat player No.1 and No.3
make an el ectricity dischargeranging only from 100to
300. To conclude, the pinpoint stanceismuch less ef-
fectivethantheplatform stanceis.

Hitting-ball speed analysis

Throughout thewhole processof playingtennis, the
moment theracket hitstheball isakey point for which
theprocessof throwing makespreparation and theswift-
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Figure4: Appearanceswith thecorresponding graph
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est oneamong other movements. Inthistext, param-
etersfromsx playersweregathered asTABLE5S shows:
The comparison of threedifferent kinds of speeds
fromthesix playersisshowninFigure4:
Wecan clearly figureout fromFigure4 TABLES
that athleteNo.lisawaysthefastest in threekinds of
speed, and with the No.6 right after him.

Analysisbased on thecondition of thetennisball
reached the highest level

To analyze the conditions when the tennis ball
reached the peak, we chosethe Integrated Electromyo-
gram to calculate the average value, with the result
showed theamount of exerciseand the discharge ca-
pacity. We chosethe actions of whip, whedl, peda and
back scratching a the sametimein the upward move-
ment of theball. The parameters of thesix athletesis
shownin TABLESG.

From TABLE 6, we can seethat theaveragevalue
of the Right Biceps Femoris Muscleisthe minimum
value, and the Integrated Electromyogram of the Right
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TABLE 5: Some parameter sof hitting-ball speed madeby
different body parts(Unit:m/s)

Quadratusisthemaximumyval ue.
So, by anadyzethe average vaue of the Integrated

Speed of the Speed of the  Ball Electromyogram that for different athl etes, the peak of
Players right shoulder right hip speed  thebal’sarrival will belead to adifferent resultinflu-
No.1 2541 1.214 35.014 encedbytheir satureand their weight. Therefore, we
No.2 2418 1.105 32549  Usedtheaverageca culationto anayzetheresult. And
No.3 2.016 0.758 31543  weused bar chartin Figure5to show it moreclearly.
No.4 1.152 0.654 31.321 We can summarizefrom Figure5that inthetimeof
No.5 1.125 0.509 30.117 thebdl’spesk arivd, thebigger vauethe Right Quadra:
No.6 1.041 0.379 23.646 tusreach, themoreelectric quantity it release. So, this
Average 1.735 0.778 30.418  Isanimportant part we should pay attention whenwe
TABLE 6: Thelntegrated Electromyogram fromthepeak toimpact with theball in ten frames
Right Right Right
Search  Biceps Quadriceps Right External Right Right Right Triceps Left Gluteus
Project Femoris _ Deltoid Abdominal Quadratus Brachioadialis Brachii Muscle Maximus
Muscle emorts Muscle
No. 1 12 76 438 14 47 26 42 33
No. 2 14 20 27 30 21 43 20 18
No. 3 17 20 36 14 25 21 30 30
No. 4 15 23 30 18 48 34 38 13
No. 5 14 14 30 10 26 32 28 14
No. 6 8 10 30 6 51 22 29 8
Average
14.2 27.4 33 154 37.2 31 31 19.2
value
standard
o 421 239 7.2 8.45 13.6 8.59 821 9.88
deviation
TABLE 7: Theelectricquantity release of the M usclesin threekey timesof athlete No.3
Muscles At thepeak Impact with theball ~ After impact with theball in ten frames
Right Brahioadialis 30 392 45
Right Triceps Brachii Muscle 24 1460 18
Right Deltoid 60 2698 124
Right Quadratus 176 345 69
Right External Abdominal Muscle 18 384 123

are doing exercises. In addition, the Right Femoris
Muscles, theRight Brachioadidisand theRight Deltoid
are also should be pay attention to during your daily
EXErcises.

Analysisbased on theelectric quantity release of
the Muscles

From TABLE 6, we can cometo aconclusionthat
the muscles’ performances of athlete No.3 changes
enormoudly. Therefore, we usetheathleteNo.3 asthe

project, to study the electric quantity release of the
Musclesin key timewhen the ball ismoving upward.
TheparameterisinTABLE7.

Weandyzed that the musclesof athlete No.3 could
looseand tighten hismusclesin ashort time. Hisexplo-
sive power isvery strong, and hasabal ance tempo.

CONCLUSIONS

(1) Thisessay made acorrelation study of kinematics
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intheexampleof 9x tennisplayer‘sserve. Wemade
compareof statureand serving height, and cameto
the conclusion that thebest height iswheretheball
is beside the eyebrow. And the higher the serve
leve is, thesmadller thedifferencewill be.

(2) About the point of the playersaretrying to make
the ball reach the peak when they serve, they need
to make height between theimpactswiththebdl to
the peak assmaller asthey can. So that they can
risetheir proportions of net passing and hit rate.
Therefore, thehigher level theathleteis, thesmaller
difference betweenimpactswith the bl to the ball
reachitspeak will be.

(3) For the stepping forward player, they need to
grengththar trainingtotheRight Externd Abdomina
Muscleindaily trainingif they want tokeep agtable
balance. So that they can keep a stable balance
whenthey serving.

(4) Theplayer’sright hip joint speeded when tennis
ball reach the peak, then the player will twist his
wal g sronger. Andat thesametime, hisright shoul -
der joint will also speeded. Therefore, the higher
level theserveis, thefaster serve speed will be.
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