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( The Effect of Deep Ground Strokes )
in Real Tennis Game
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Fig.1. Reasonable Positioning
When the player A hit the ball, the

player B must keep the position at “a
(baseline position) or “b”(net position ).
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Table 1. Profile of Players

player name sex age career height weight
A Y. S male 29yrs ldyrs 172cm 66ke
B M. A male 19yrs 8 yrs 16Tcm 58ke
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y = 40.607 + 8.896x + .015x2
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Fig. 4. Relationship between “x” on the monitor and the real court side.

REAL TIME [ INTERVAL (P# (G# (S |P | PLAY [ POINT |GAME | BL(x) | BL(y) | BL(X) { BL(Y)

435 55 1 1 |A S 00—00 | 0—0 375 213 101 | —569

550 77 263 337 | —189 | 4713

627 108 B |BR 231 425 | —378 1489

735 a7 216 165 | —218 | —847

782 122 A |BST 215 120 { —203 |—1046

904 70 351 370 74 | 825.8

974 120 B |FST 361 a1 122 1312

1094 ouT 89 34 | —372 | —1256

Fig. 5. Example of raw data
P# and G# mean Point number and Game number each. S column indicates the server. P
Bl (x) and (y) show the raw data from VTR. BL (X) and (Y) are the

column means hiter.
values converted to the real tennis court size.
Recieve, BST is Backhand Stroke and FST is Forehand Stroke.

In PLAY column S is Service, BR is Backhand



Data Contents
1 ta player A OH— ' 4 ADNY v FETORE
2 p(x,y) : player A DV —% 4 RADEMS
3 tb player B 28R — A0 D v FinbFTD & TORA
4 tc player B @Y 2 — vy v N3 CTORMHE
5 q(x,y) : player B DU & —vDEHA
6 td player A B3R — A DAY v P b0 % TORRE
7 te player A PMT o e R—A B AT v ¥4 25 F TORFR
8 r{x,y) player A 23T o fo R — A DEHSR
9 tf player B B3 — A DR v FRLITO¥ TORHE
(10) tg( BIRg) player B 23T e R— A B RS v F35 2 TORE (@ L)
(11) q(x y) : Data5 &% (LL'F 5101 Data BEEEZHh3)
Service
Return te ta
tb tc
N \ td
if ] /
_ r(x,y) p(x y) alx, y¥)
Player : B Player : A

Fig. 6. Contents of columns
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player Service Double hand ' Recieve G.Stroke Approach App.Volley
1st | 2nd Fault miss ac m a m a m a
fore 1 - 5 — 1 1 2 1
A 23 5 1
back 3 - 8 1 2 2 1
fore 4 - 10 - - - - -
B 27 1 2
back - — 8 - - - - -
Voliey Smash Pass Lob Total
m a m a m a a m a
1 10 2
- 1 2 2 1 18 7




Table 3. Point Numbers Divided by Services

Player Service total get lose
1 st 22 13 9

A
2 nd 5 2 3
1 st 28 14 14

B
2 nd 11 4 7

Table 4 Point Percentages

Player Ist Serve Df Miss Ace Occupied Game Ist serve 2nd serve Net approach
(%) (%) (%) (%) Points(%) Keep(%) to get Points(%) to get Points(%) to get Points(%%)
A 82.1 0.04 420 14.0 56.0 60.0 59.0 40.0 50.0
B 71.1 0.05 41.0 30 44.0 20.0 50.0 36.4 55.6
Table 5 data of Rally
tc & tg q(x) qly) td te r(x) ry) tf tcbtg,/td te /ef
Sum 13666 8399 101533 5659 11454 10599 83359 4677 244.73 183.788
n. 123 123 123 107 105 102 102 83 107 83
Av. 111.105691 | 68.2845528 | 825.471545 | 52.8878505 | 109.085714 | 103.911765 | 817.245098 | 56.3493976 | 2.28719626 | 2.21431325
SD. 25.5178539 | 218.016901 | 290.144631 | 16.2813281 | 25.7868908 | 192.103371 | 322.742715 | 22.4039597 | 0.75487163 | 0.82819638
te & tg q(x) q(y) td te r(x) y) tf tebtg,/td te/ef
Sum 14086 13282 105417 5947 11918 4768 89839 4211 239.549 184.139
n. 125 123 123 106 106 101 101 80 106 80
Av. 112.688 | 107.98374 | 857.04878 | 56.1037736 | 112.433962 | 47.2079208 | 889.49505 - 52.6375 | 2.25989623 | 2.3017375
SD. 25.2961224 { 181.714151 | 255.447273 | 22.9217839 | 25.7178903 | 253.261537 | 278.706678 | 17.9374749 0.88228 | 0.77620853

Xef. Fig. 6.,"td"and" p (x,y)}"and “tb"are omitted. Upper

O Service & Recieve ( Service Return )
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data are from the games of B-server. Lower one are of A-server.
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y = —.035 x + 729.963, R—squared: 7.5629 E—5
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Fig. 8. Relationship between the depth of
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up : server is A, reciever is B
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There is no significant relationship.
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y = —252.769 x + 994.371, R—squared : .03
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.Fig. 10. Relationship between recieve rhythm
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up : B serves and A recieves.
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There is no signifit_:a_nce.

11



Depth of Recieve (cm)
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y v = 5224 x + 84.744, R—squared : .024
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Fig. 11. Relationship between the time from
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: A is the reciever.
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Depth of Stroke (cm)

Depth of Stroke (cm)

Scattergram for columns : X, Y,
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Scattergram of G. Stroke
up : player A’s G. Strokes

down : player B's G. Strokes

The original point (0, 0) is the same

as the center of tennis court.



Fig. 13.13F D¥T -7 G. Stroke ( Service Ik Stroke DEXDMHBILARTALLDTH
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y = .208 x + 709.684, R—squared : .013
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Fig. 13. Relationship on the length of G. Stroke.
up : Player A hits the ball stroked by player B.
down: Player B hits the ball stroked by player A.
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Fig. 15. Scattergram of direction.
up : A hits the ball stroked by B.
down: B hits the ball stroked by A.
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rhythm and the depth of G. stroke.
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Depth of G. Stroke (A)
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Fig. 17. Relationship between the time ( from the
ball-bound to impact) and the depth of G.
stroke.
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Step 1 Step 2 Step 3
Aim at All r_-> Aim at x:> Aim at Backside

Court Range Deep Zone

Fig. 18. Elementary Tactics in Tennis, which
is developed according with the ball
control ability.
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EDMI25.5X8.23m &V 5 KL, =
Vier-LERE LTREOREYERINS,
FEEO VAL DBEVWRA TR D » EEIR W
76<{ T dead zone D¥HLIEHF) BHEE
B, MEDA oy 794 FRES L\ BRE L
BHEZLRBHESWCIRBDT, 5.5X4.1lm
Eheh, THRPIINEL DD THIL b EE
L< 7% (Fig. 18), TOBMETIZA Yy 2 v
FDI2BARY 39 b7 47~V FDRL V=
gy PBENRREBRLS, BREAKRID
BAETH, BEVDOAy 794 FIZR-NV2H
HAEREEMBRES5R TR H ( Fig. 8, 12, 14,
15.), MHBTOE=EMIIRPI T 5 &
%iéh6°7V—?—Bm%9ﬁvﬁﬁvF
BPEFRELTVWB DNy 27494 FIZA- TR
R — A REDAATT + 7~V FTHOBE
BEL, Ny 7 AVEDIBAY 3 5 F ORE
EWET +TOMI BAY 2 5 b TH S BES
Bobhic, RNy 2494 FADE~-LOEFHSE
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WEIZ 7 3 7~V FR P —7R%D 3 A4
(Table 2) tHVEHRZIZEHS, G
Stroke DBEINZINLSHFTDOA ra -2 DB
RIZRIETHECOWTIE, COREMLIE
BEiREEIZE SR o1, BV R — L IEE
DHBRHCZELEZALHTH BN » LB
PRI HEORRIPEIDIRIEDZ EREELT
W, SEF - X OBEBERLTELIT
BRE*ERDLERDAS S,
FRENDA v 7 VEER-—ALDAT VT
BEAO 3 AER LcEUEhE G. Stroke OFfT
Kozsq43vr, £LTEAM3vrE G
Stroke DEIRELCHEELREARESh
I otchs, BEPDOFI Tikic 2
FELILRATR IV ISR L BTOHERD
A5, fFIBRD YV A LB L TIZ, G. Stroke ©
“1+2+3"” OZHFIRF =R L TOH
BTHBHE, “2" DEA IV IHRE—LDA
P LA “37 A1 vz (7B
THB I ERZBHRINDTI W BEERRITI
IDHFBELHHLTARBZERLETHS, 18
BLEI bR, HFRT-BRY XAD
GEB) “17 THDEVIFRIIEROHHHS
RENEWS LRGP THERLLI>TH
% (Fig. 16. ), t1A8) “1” © x4 I v 7L,
Fig. 16.0 x BDMEARI0L h KBV Z E2b,
HFERT-RRI D DIBREDDZ LMD
T, HEDF o R—1AH7 3+ 7H4 Fiok3
Ry 7 A FITRB0EHE LR, G
Stroke DV X ADHRE) “1” TRILWEAS
eV EBIFHCEDRS,



FERO 24 3 v Z7IELTL, HLETHA
DEIX—BRBEES EBNTHEAL T LR
FEIAEBRT ‘N v Fl, ey b 2" O
HTEBTLTW 21 78D HZ Lizmbh
TLWBHH, UBRAD T U —F — bEEBENE
W bkEELBE, TTRATV/F -y }bOD
THFOVRATEAS I VIER-TWATZ E
PTSHETE S,

PSR S O
LY BERERNDORR—

HMEOANy 794 FRASERT TRIGRL
tebt, B—navba—ERROE, LhIE
B R — VFENFIBEEZ/LARE-TED LS
REBIFOENR D BEZXL LN BRI TH LR
B L Ta iy,

“MFOFFA (Weakness ) ¥ 5 ERRE"

E2 I Lo TR DV EDORIDERE, A
FDNy YA FEEDD T ENTTHEFED
REEXEDTWBIERBEELD, 22T
23— bR 4X4DOIBSENREDRIREY) -
TEFREFhOME BIRPWCHL =2 e -
EIBEYELCARY (ZONFELa /L
B — VIO WTRERK L 59 HBLET
BHETERIITIEL,TEL), HFERY
Y AR—TH5B, BBV, Xy P TV—=8T
EI L DHEBR L - THITLHT BENBERD
LbhHBRETHS,

“BFEDOA—7>a—+ ( Open Court) %

W& B ERRE”

F—Fva—- MCR3BEBPBIEEIIT
®B/E Lo, T “2EPA 72—t
( Spacial Open Court) ” TH 5%, ZhEXF

21

BHHBRWLEETH D, HFOERSY a3 VD
HhEOWTEIRIT > TV T EHERSh
B, Wy — 7y AR AL THENRY A FIZE
WHERBICTEDHY A F, HFEHEAR
BRICHEZ TV ARO X » B, FH % v b K
Vg VIRWBEDR y 2 a—- i ETH B,
Wit “Brfigg A — 7 v =2 — 1+ ( Temporal
Open Court) ” TH 5, ZHIFHAFOEVER
PBEHLe AL TR E EATH DT
RREO L VCEETHRI DT TR TR -
DAY — FTHBERHCEV2D D EHTE
B), BRBEFHPHDY 2y P THHENE -V
I HIERBOHRLFRETHH S, Fleh b —
EWndiky b U=z B T LdELORE
5. N—RF4 VHERWT G. Stroke ##T -
TWwkDTRAEAL VI TERVWEFDO G
Stroke ThdHLF v PRV 3 VIEWTHK
V—ERER DIEHFERHE OV s = Vv IR IERE
KLTWTLBENCEEST S Z BT
B, VAR —AREBEZ Ry TV ay bTHED
EH Ry Z2a—tbOFRyFYaw b TS
I LB EETAI LB LR LD,
HEOFe T2 AL BLV—THy P LTxy b
AT AR LA LBEIEZ LN LD,
HEORY Y 3 = v 7 BRIERETERNA -V
2— Y IR TV EHETLRENA -7V
2= PO ZETHDHIEBTETHD L
WHZ kR, REIx “LDEMNA-Sva -t
( Mental Open Court) ” TH %, —fRictF+
) —ERERT WD Z—vOHEDWIEDI
E. HFEORADHEERTHIZ ETH D, AV
v g VOKRE L ANKHEFOEMBLA —T v
2 — P EREDTEROCR T -7 b,
TFR—FY gy PTRELIZBALI T2



Eb, Ry P ROY g VERODHBEFORE
FRITDENWSI T EREDINREDTELT
Inars, UE, BFOF—Fva—r2EdD
HERBOBMEL —Fva -t OHEEEDIC
PIRaN AR
“WFEOA—7>a— 2D BERE"
ChBERBOBMBPETH S, B4 —
Tva— RO BHEELTR, v —t+ 2
7 X (shortcross) v g v F THEZMAIZH L
THYA FERZETD, FryFygy bR
BURTHER R v P RUY 3 VIZF|EDSH 7
LTARARR TDa—-A% D25, BLi-1
EEDDDF TRy FY gy FDF v VAR
DB, =T 4 AX v T T r—F R
VIt ETCHFEORY Y s = Vv 7R T T 531
KO ELBAH 5, BEA—~Fva— %
DK DHEE, HCR - AR5 TADE
THETEERTBEVSTWWESLS, &
DELTREAR- IV ESAR 4 vITHL
( rising shot ), HED =2 — VCEEHT A

V=]

EWMLBY LEVTRICE D, 2— sz
FERELTF=RAa— \REEELLTEL, 1
yﬂ;}%‘ﬁ—»ﬁﬂvvFLtﬁ@ﬁ@&
R ABAYVF LI BO O A DOEE Y 4
TDTF Y = DWTHIE LS LRz oD
E5Th5B,

QO G. Stroke DEX ELDEFED G. Stroke D

RS L OMIARRBEMIIL,
O4vRZ  MREER—ADAY v FEEORER

DRENZIX Y X AR F B IBENLIR2: 5 1o,

Flethb & G Stroke DEZ LD HE

BiEEIIIL A - 7,

22

R EHRRBREEZORD, Xy PRCY v
RO EBHLRMPA -7 va— bE2]
Hliwhsd, LDEPNA—Tva—tr®20L %
FEELTL, ¥=P 4R, Abte—2il
BOTERRAZ~ v TERTHZ LI ERLT
bhid, RERERKEGY -4 Rz —
WARTOL R E R F I B 5 THA D,
FORS YV FREFT TR BAB T B L TOMA
1V RIS {FRTANETEEND &
FELTIV, HAALERIT TR 72FIND
AT, e LhEFbhisEBS5R—n
BRAATHRED7 =24V MTHRDEERL S,
b, IhBESERINORME LT, HFO
FREEDDLBEENLD, A -7V a— P 2ED
LB, FLTERE DL BB EIERE-T
BHALTELN, ThHOBMEHYY2%
DELTEHERIEZ, IvEHSIRLR—1a
VFR—VEENRBRINDEWSZEIZED
ETHicw,

SO

Rff
O Service Recieve, KU G. Stroke IZ 8T
ELOHEDA y 79 A FEA—NAZED D
BN Emn R Shic,



SHRORE

A b r=—2 ) X ADBBI B - TiZ, FF
RICE 2 G0 ERBLBETHA >, K-
DR ZOPHRDOPBK DV TIIEE L DF — 4
TROT— &L, &HELRE L EREERH

DETHH5, KL TIEE-—NDORABIZDOKR
BEELTOHETo1, A v—vY— DB
L EDISMETILZE L D RAR TR ATR
DRI OTHA 5,

2 EXR

Ova - v b vE, PUFBRR “4vyar
T 2R R—RAKR—N2H v 1976

OBEF FE “WRAT = 2OKM" BREE
1974

OQUSATF =R -=HL VIR “BFF=AH
B” S—AR—n - =H v 1977

OBENEE “AX—VIFREBEL, F=R"
KX 1980 48D

OCHABERGEE “7 = ADEBHEK" <— =
R—sv - =H o v 1976

QUSAF=RA=HYVE, PMIBRR “5
= A DM EBIE” KES—-AR-—L=HY
Vit 1982

23

OW: F 4 Ev— - HFAU4E £ vF—
¥—b, =ZF& 1978

O e FyFE “F =28/ —+" H
i = A — > HifE 1980

OVvv2 - 2v—=—3% “BROF=2" |
HAR— v HiR# 1981

O HNFIRE “RRERT = 2" ARBE
1979

ODAbwZ bV, Wt —R} VBRHUS
ATF=2A=HU VR “BEOF=2" BHAR.
R— > HiR# 1979



