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[Abstract]

The present study examined distribution of ball speed and ball spin rate of forehand
strokes in tennis games and evaluated the forehand strokes based on the relation
between ball speed and ball spin rate. Three university student tennis players
participated in the study. The results were as follows: the average ball speed of player
A was 108.56 km/h, and his average spin rate was 1610 rpm; the average ball speed
of player B was 115.41 km/h, and his average spin rate was 2126 rpm; the average
ball speed of player C was 114.26 km/h, and his average spin rate was 2491 rpm.
When the 3 players’ forehand strokes in a game were compared, differences were
observed in the distribution of ball speed and ball spin rate in the offensive and
defensive phases. Moreover, a significant negative correlation (p<0.05) was found
between ball speed and the spin rate of player C’s forehand strokes in the offensive
phases of games. However, when players did not hit the ball, player A’s swing speed
was fast in the defensive phases, and that of player B was high in the offensive phases.
Furthermore, when the distribution of ball speed and spin rate in games was compared
to the experimental situation, differences in the relation of ball speed and ball spin rate
were found among the 3 players. These results suggest that it may be possible to
evaluate technical level in games on such measures as ability to anticipate and make

decisions, success and failure of tactics, and a player’s condition.
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TEAERIFICDELIHEAR =Y T, BELTOIRE - HHSIITBOTHERAGITH HIE, KV
BUWRGREZR T 22 BIRICH 2« DR ZIT> TS, ZOME OB EZEmOLZENIEFICEETH
D, A LFEBED TR ESLBEEEA VNI OD, a—FRBEEN L LTIHLIATHS. 2D
12, BHBRIZE DT oy VROEENE R - A A—VICLD EBR 2 BRI I, Bk L7 — &2k
DEBLHIIR NG WUE I L D5 S 4B THY (FH, 2013), #EITLHALREEFHNL, kiR
AT DT DIRIEEAFR T DI EB M THAD.
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System (Hawk—Eye #1:) " CHUS L= T BRI FE LIRS, AL /X MLEREDITERT —# P REN5
ZEHE LT TETCWD. ARRIZ, Ry 7T —L—F —%FIHL, BIRERICFTER T — 22 B3 5628
DTELR—NEFEBREIRIN T v~ T = AL —& — (TrackMan fL; LT, hFv 7<) ZHWT,
B2 B L L DY —E R, FI7 U RARa— 7 OREDED HILTND (B E6, 201654 E5,
2017; &S, 2016) . A E5 (2018) 1Z TRy FAE L T[Ty b AL — R | LRI E VL —F 12
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?‘%@“5_& FEEL VDS, KO FEBRORAITENT — 2R BUCEB T HITER T — 42 MG 528 T, <tk
FHFAZ R 2HRIN OFEAM <2, #38 HF OFTERE D ILIRIC LY, #H LA DX vy 72O 2 KB
FELRDDDHEE 2 TD.

INHDOZEMBLARMFETIE, RFT=ARFERRIZ, 7 —LIRGUBIT LT 4+T N RARr—7
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FEBR DN BITDITERE S — 2RI T DFTERZ LR U, 2D 4T B B L [alix 55 0 BIfR I
W= 2 D AT REMEIZ DWW TR BT 55 DT 5.

0. HEHE
1. #eim
fREER BT RFET=AET 34 (H R KE—RF A:164.7 cm;65.9 kg, %&F B:180.5 cm;
66.7 kg, T C:179.5 cm;70.5 kg) ZxtRELT-. FROEFIIM AT =AHEBICHTRL TR
D, TNENEERSOHGRRDB DD, SFHIIRAZANTHLIT A —_rFx—(GEF A), 7
L= NIV AD B WA =N TT 2 — (&F B), BN —EANLRWERATHA T —Rey ¥
—(GRT C), TNTNRLDT L —AFANDRTTHD.
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ST (K 1(2)). Al 747 N RANR =255l L, ATAALHW LTS ay MIBRINL
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WFTERD 30, ~E— A8 OFTERORIEIZ L EREE DO LW T RO Mz 5H 5282 HRYEL
TEY, INLORERITRTFOT7 AT N ROFEMOREBERRE N 2R L TNDHEE 2D,

SO — LIRS BIT DT AT N RANa— I DOFTEKT — 2 2 BB &SP i LS FE LT
(AbF$6, 20154645, 2017) . BB &SP Y i D /0 FAIE, AbAS S (2015) OB D43 A4S
LT, D) ar 77— L — B ERAL T EED T DAL 2 BT 5iH, 2) AP AR T L —:
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4. F =B D5 ik

S IFEICONT, BEZNENICBWT, 7 — 2RI OB RS, ST i3 L OEBR IR
EAMANT R, EE LR A B AR LT 2 BROS DI EITV, FHEOEERFILE
(SPSS (ver. 19)). 3 LRIER AL DBIRIC OV TIE, 7 — 2RO KBS |, SFES T h i
BT, WEERAE y R, WA & x TR E L L7z Bl R EMRA L, B of B2k SPSS
(ver. 19)12ERD7=.
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B 1(1) $TEREDRRF (M7~ Ildd T —2IEE)

1(2) FTEKREORRF  (FRFIC DV AT THR

. #&5%

R 1LIZENENDORFORAGHERE, K 2 1INy~ THRG CETITERBA R Uz, £, £3
~5IC3EBFENENDT TN RAM—I OFTEROEEE B KON 1 43/ 4 720 O [E 5 D K fif
HARMER 7, fcKNE, fo/MEERLTZ.

BREITBI AT —DRFTIE T2 R, N7~ AZKV AT TEIFTER BT 674 Bk (87.3%)
Tholz. F'—IRWMICBIT DT AT N RARE—Z(ZOWT, LI 69 ER(GET A), 82 BR (T
B), 28 Bk (G F C) DFTERT —#ZBAF L=, 3 BFEOT7 4T /N RANa—7 OFTERIEE L [R5
DN, TNEIRT A OFTEREE OFEIEIX 108.56km/h, [FHEE O F-HIfEIX 1610rpm, T B
DFTEREEE OS5 EIE 115.41km/h, BIESELOFEEIEIT 2126rpm, 18BF C OFTEKIEE OV EIX
114.26km/h, [EHEEOFHEIL 2491rpm Th-o7z. Fio, FTERHE O KAEIXE T B ¢ 157.2km/h
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(in), EHEE D i KAEITETF C @ 3874rpm (out) TH-o7=.

1 AR

BEFA B#FB B’FC
BFA 2-6, 6-3 2-6,2-6
BFB 6-2, 3-6 0-6, 3-6
#EFC 6-2, 6-2 6-0, 6-3

# 2 Moy~ TEETEITERE

BEFA 271 240
#FB 333 293
BFC 168 141
2KE 772 674
g (2HS) 100.0% 87.3%

#3 BT ADTFTALVRANT—ZOFT BRI 3 X OE iR

®EA R EE (km/h) EI#53K (rpm)
n
T +HEREE BAE | S/ME [FHHEEEE AR | 8/ME
in 59 107.5+11.3 131.5 81.9 1620 +649 3804 217
winner 1 115.7 - - 1581 - -
AT INRRAMA—2 | net 5 113.3+14.2 128.8 97.9 1413+178 1720 1256
out 4 117.2+11.4 133.8 107.6 1714+136 1880 1579
Total 69 108.6+11.6 133.8 81.9 1610+604 3804 217

F 4 BF B OTFTAURANT—I OFTERGEE B L OElER K

=B " EE (km/h) #5234 (rom)
FHHBEREE SAE | &/ME |FHLEERE SEXE | S/ME
in 64 1136+175 157.2 77.0 2125+673 3795 767
winner 7 1238+129 139.9 101.9 2489 +550 3304 1698
AT NRERAMA—2|net 3 120.2+16.7 139.3 108.5 23474870 3234 1494
out 8 121.0+17.6 150.2 974 17324900 3142 522
Total 82 1154+17.2 157.2 77.0 2126 +701 3795 522

#5 BT C OIFT N RANT—7 OFTERIEE 3 LA #5 5

®EC R EE (km/h) [EI#RZK (rom)
n
T +1EEE SAE | S/ME [THHELREE SAE | B/ME
in 20 113.5+14.1 137.6 89.7 2482 +489 3303 1276
winner 3 115.6+31.1 137.3 80.0 20554563 2625 1499
AT INRERARA—% | net 4 116.0+17.8 134.1 95.6 2517765 3656 2018
out 1 1189 - - 3874 - -
Total 28 1143+158 137.6 80.0 2491 +591 3874 1276
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R 6 27— LRBLUCHBIT DL ES 1, P50 L EBR LU IBIT D7 4T N RANe— 2 O
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—JOFTERHEL 1 M7V DEERE OS5 Z R LT, 3 iEFOFTERO AR OFEPHIZOVWT, B
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DOFTERE LT 77.00km/h~157.22km/h DOFPH, [EIH#AE0IE 522rpm~3795rpm DFPH, BT C DFT
EKIEFEIT 80.00km/h~137.60km/h D#i[H, FIHA%IT 1276rpm~3874rpm DHIFH T o7-. Fizi
F C O —LRPITHBITHBBEIGHIZIBNTDRHR, T+ T N RANT—27 OFTERGE FE LRl #5 5 D [#]
(2, AERADIHE (p<0.05) AL,

SN ORE R, BT A OFTEREE IR VT, 7 — 2RI OBUR G ESFE S E, 7 — R0
DO EL & EFRMOMIZ, A BERZENALILE (p<0.01). #F B OITEKEEIZHBNT, 7 —2A
W OB BEGEEFHGE, 7 — AR OB B mEERRROMIC, BERENLELI
(p<0.01), [EHEAEIZ VTR, 77— DAR I OB 1 & FEBRIRDL, 77— LR DO T 11 & EBRK
MOMICH BERENHZLNT (p<0.01) . BT C OITERHEEIZHB VT, 2 TCORMEMICHEEREN
FrH372 (p<0.05) .

6 WEBLHE, S5 EEBIRDICRBITD 747 N RANr—7 O L RlHE

EFA T ®FC
n n n
TAEE /)  FHERES(em) | FOEE(mh)  FHEES(em) | FEHEE ) FHER (pm)
EBE 8 8 12
LR | 1119 TeER 1717 123,0 FREE 2167 %% 125,7 FA=w 2372
FRBE 21 33 2
LR | 1009 *® 1363 104,6 *® 2062 *% 102.8 *8® 2610
; 60 60 80
RBRR 1005 *® 1601 103.4 %% 2927 *ETR 116.7 %A 2287

FUHBMTHBLGENHONZLDICOVTE, EOLELICABLGENHFON-EH (KR, TR ER)ERLE
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bH— L EOL NV OBEE ThHNIE, BH OV —EADEEIZOWTHIZT OHE R H503,
— DL~V TIE A H OFTEROBEENE DLHWNTHDLD, FAETHRAZEN VRN OREIRTHD.
FTERGH FE ORI MR EL LW o T4 TER T — Z A E T2 L0, EOL L DR FENREIN ST T ER
TTL—LTNDENEVIHER LT HIET, ZORFOIREZEIEZETHEELIC, EFN—Tar
ZEOLERTHOAM THLESZ XD, Flo, —ELOVST EEITZIL, B —2F HUICHIE
BeaR :c.toﬁ%‘c%htﬂﬁi?~§%£ﬁ%ﬁﬂ%¢b%@é:tcé&%zﬂ\é.

T, M EFR Uy A st 2 F A U 5 BT T — 22 G 952D TE% Babolat
Play(Babolat FHHL) oV =—2~v—hErH— (Sony #H#) 2L OMER N Z M CTHEA TEALDI1T7e-
TETEY, REDAZ =B NTh, 2Oz LR ERN EASN TETWD (AT
/uy—online, 2017). LL, 2—F B FH NG LT —X &2 EDOIHITFEMEL, Eofn%
BRI 200>, EDIINTHEE 10 IS T T DONEN ST im0 TETWRN OB
Tho. EOL~LOBEFENEORREORE - [ THTERL QO 2OMNEEEZ R T LEbI, BfSL
1o T —2IEDINRFR TELDNE NS B RZH R T IENERFREE O —BERb e Mf S,
BRI —TF BROTFANTHLT = AFEHAR (2015) IZH R —/Lar b —/LEE I ONWT, &
JEERIFERBIZOWTORIB R HEND. £, Hff (2016) (Ta—F v r—TV v —, Fb—F —LISt
DITFIVAN OMEPEICHE KL TS, a—F OE N7 — KGNz, 7FHVARHIE L
FTERICBI T 21 e AT WIS L 423228 T, @FOTL—OL L Z 3L, B2
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I EDRTLRBIEAY. ZOTFatANE I (2016) Dk _A X5 BH AR E S DORFEOHE
WM, BRI EICERHEHAFL .

2. = LRPUCIBT DT 4T N KA —2 OFT ERGH FE LA 502D T

2 128V, 3 BFEOT AT N RANE—ZZ8F HFTEREH EE LB O MIZIE, B F C DX
B A ROT, HBEIZALNRD o7 = DRBUCEBIT DT+ T N RAMR—2 T, h—E A&
E, HFEOFTERZ T WL, R — O RIZKRHGE LR R GIREK T 20 ERHY, —EDAA
VU HRE TITATER CERWVR AN LSRN TS ATREMENE A BT, R D (2015b) 13, FAA R
DB F M TBRFEOT AT NURANT—ZIZOWT, RIERE (R) IFME 72 DDA OB 5
NIZELTWD, :@Eﬂ%?ﬁm\*%bﬁ%@i%%@{tﬁﬁ%%bﬂ\f;b\ﬁﬁbfriczéxzbm\é. INA A

— R A7 CREREE I E 5720121 1000fps Z 2 51570k TR T HLERHY, H
A NINSLIRDT=DITIUEE TE DT — X377 h. OFED, ImLf:/th"—h“ﬁfﬁf“ﬂiﬁf‘%f:
T =X LRTENHEVIMN TN THIRMTHTERL T D EE 26N, 2 16 vay ORI
132km/h, EXJEEREIL 3486rpm &, FLEAAA L 753 BE D3 @ WFTER A 22 IR L T2 TREME DS
Bzob. AT, Ry MIED RS ARIGEOHSNIR TIERy 77— — & —2
JET, FTERT —ZBE TERNWT — AN HBLNTeb DD, 7 —LFOAFTER 814 EKDHL, 674
B (87.3%) D7 —Z&INETETEY, 7 —LRMIZBIT D7+ T /N R AR —2 O— R 728 17 3
RSN TNWDEBZBND. AFRRICEBWTET C OBBIGHIZEL COAAOHBEN AL B
X, EBRUOIDICEERE LT 720, FTEEEE B 7= EATEICAR —var ha— L3 T&
D, —EDAA T RE TR TEDIG DT —Z N Lol lebEEZHND.

6 IZBWT, F—NRUUTIIT 2B B0, SF S i & ZBR LRI 57+ 7 " R AR —
7@%5&@$ﬁ§&@$i@@&:ob\Tbhi@bf:k_%, BRI TRRLMEM DB AL, £, EhR
RINZBITDENENDFTERO T — 2 EbH TRIZEDA, BB CTILs o m O TER D %<
HHHL, EBRPUCEB T D77y MIBHTEDITERN Lo TDHEE A BTz, ST % Tl ik
DAZBIT DR T AL 0N —AE L LN ST TERIZH - DRI D 2 MTER I < b LT,

3. = LR I T D FTER I L L IR E D 43 A L ZBRIR LD 7 — Z L D HLiigk

3 BFPENENDOR DT — LNIRGUZ BT DHES H LTS O 7 + 7 N RANa— 2 O F]
Bl B LRI D AR, BEOEBRICBIT D747/ RANE—27 OFTERGHE E LRI DT —
Z (K 1D, 2018) 2 EHH T 3~10 [ZRL7Z. BF A L&F B OXfICB W Ty MEIEK
WETpoT72, 1st By (X 3, 6), 2nd By (X 4, 7) EHNIR LI, R —/VIHLOR— /L ZFTERL
TR IRBE S LB 2 DNAEFRIUCBIT AT+ T N RANE—I DFTERT — 2 &, 77— AR
BIFDTAT N RANI—=I DT —H &L, TNENDT 1T N RAN—2 DRI RS
R Z 5.
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(DETFAIZONT

BT A OF — NIRGUC BT DFTERGER FE LR DO BIRIZHOWT, FERRRIO T —F Lk 5L,
W - [FHREL LB (TR A< 3 A L CD I e D05 (B 3~5) . 3A O FTERH & LRI E D 43 4 &
ATWLE, BT B EOMERIZEBWT, 2-6 THELE st By (K 3) T, KBS, ~FiEdhm T
FTERT — 2034 B2 AL TEY, EFRLEIVB AL 7 E N EWTERR Z <o TnDEE XD
N5 EmFE A BHLTHFIZEICHARIZIESILTLDV AL U T TERWIRINZ -7, B30
DAL T TEHEXICY, TN =2 — I VITREKL TETRWRY v a=r 72 o TnAIZH b
59, & TEHZL CTEDICH S TLESTERE DR DD, | &AL TND.

BF C Loxk (X 5) TELALNDLLE FORAMITONTITIAA 7 HEEZ LTI ERL TS
EEZEZOND. ZOIDTH FIZHIZEH DO TAA L TR EE LU TITER T 57 — A% 0L 7
WEVIHIRFF BN, = SRBUCB W TUIITERZ U T L — ZA R TET, B ORI Eo
FIERZ RS, 5 EDOSAADIITRATER DN 72> TOD ATRENMED B 5.

= DR PN I T DB G O FTEOE LI, SPi 5 1 & EBR L O FT B FE LB @D &V O HE
72 7LD BT (p<0.01) . IR DB LR — VL OR —/VEFTERT 2R BR LI 0
TiE, BRELTHTEROBEIEEEEZ T L —T 4 7 TETW OO, 7 —HNREIZB W TE A — 3 —
—ADFTEKINZ Lo TLEIZEND, R— /LI LFEE LTV —#H 1T\ T, 77— 2RI L [F T
WHTERD X=X CIHE T2 ERHHEEZ 2 HN5. $T2, 6-3 THio7z 2nd By X 4) TIE, 5P
BB W TR E <L, WG H OFT RS EBRILOFTERIZITWEZAIZ ML TERY, %
LEWNWTT L —TEDIN o2l bBEZ LN, ZORT B ORI 2nd £ b L ITH T2 %)
JELTH B OITERO R —=2% R THINTT DM E ZWATL THT > UKL E L HDHTEAD.

4000 o BUHBE (F—LKR)
3500 EEBRKR - TATN\UREK
y=-42.922x+5914.4 * FHEE (T —LKR)
3000 R?=0.5831 V'S
=] o hTREY (REKR)
¥z 2500
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— v p
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1000 — 8 (RBKR- 747\ UKL )
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3 T —2RPUCK T AL BGH, “FH & EBR B T2 T A D
T T N RANE— I OFTERRE LA D54 (vs BT B 1st b 2-6)
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5 ' —2RPBUTR T AL B, “FiH & EBR I T 2E T A D
T T N RANE—T OFERE L LA 5 D34 (vs T C 2-6, 2-6)

(2)®FEBIZHOWT
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