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KSR T AT BT — 2% BT FT 2 5 DO f et

RRIFHESC D, SAEIE V, Vepkfihz », miTH B Y
VERBIRE KT
RN PN PN TN S T e

F—U—F: FTEAHE, FTERT —5, $TERIEAE, FTERA AL, FTERIREEh

(22 §]

AWFTEIE, FTvF L T VAT D VT TR T p— < U AT ARNDLELNDFTER T — 23, A
TOITEBEELA B L TCODN R T2 T, RITE AT 3 —< AT A0 F A2 LM
THIEEHMELZ. IREIT, A R ERBEO T T, EFEAXICERAEG HGUBESTHE
IZEELTZ 3 AELTe. fIB AT 4 —< U AT ANE, R—=F ¥ NN\ T4 T hoEILND
120km/h DEEKZFTHIRT 7Y —FTEEZHK) 60 EK (K 10 BR X6 [A]:6 M) EhL7z. AT AFDFTER
T =A%, FTERHEE, FTERA L, FTERMIERED 3 THE LU, TR, fTRORITER, AR
E 17 B L. WE A R ET U7 R, FTERE E O SE I E A BRI AT R O BRI RSN,
FTER A FE D REAT RT3 S 2 72, 2B, MR ERSN TEXIZAA L 7 E T O
EE T TR TERDPSTZEH D THY, MIvF o VUV AT AL TG TAZEN TEIFTERT — 4
O AMEE R THRE R oT2. (o T, RETE T 4 —~< L AT AN & 2 BB 95012 %h
R THD AIREMENRIE S L.

AR—Y T p—= AL, 12, 276-286, 2020 4, 32 A: 20194E 7 H 4 A, ZH A: 202045 A 11 A
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EE I
Evaluating batters objectively using data from a tracking system
Masafumi Fujiit), Chiharu Suzukil), Nobuyuki Sato?), Akira Maedal)
1) National Institute of Fitness and Sports in Kanoya
2) Graduate School, National Institute of Fitness and Sports in Kanoya.
Key Words: evaluating batters, batting data, bat speed, bat angle, ball flight distance
O Abstract[

The present study examined effectiveness of a batting performance test by comparing

batting data from the test with results from a tracking system that recorded batting
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performance during games. The participants were 3 members of the A university
baseball team who had taken part in all the official spring games and who met a
criterion of number of times at bat. In the batting performance tests, the batters hit
about 60 straight balls (about 10 balls x 6 times in 6 weeks) shot from a virtual batting
machine at a speed of 120 km/h. The data collected from the performance test were
measures of bat speed, bat angle, and distance traveled by the ball. Data obtained from
the tracking system included 17 measures taken from the batters’ performance in
games, such as batting average, slugging percentage, and number of home-runs.
Comparison of the data from the batting performance test and the batters’ actual
performance revealed the relation of bat speed and the coefficient of variation to batting
average. The relation of slugging percentage and batting tendency to bat angle was
estimated. These details could not have been obtained from the conventional
measurement of swing speed. Thus, these results supported the usefulness of the data
obtained with the tracking system. This suggests that the batting performance test

may be effective for objectively evaluating batters.
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I.#5

BPERODFTH D/37 - —~ L AFHIIZIE, FTBREEE R E OFTHE NE LIRS E 2342 =810
FEME, BT — XL TP BREBIIREE 3 55 . Bl T — XKD R BIAIREMICIE, FTROARSE
T8 ORE TOITRGEZ AWRHliE, AL 73 E DL REEE AW RE A e 5. &
F 5 AEMNICOTZ0 KR IR O BB 2 B 0 TRY, ZZ CIXEBIFEHK 72T &L, &
BIRREAMIC BXAE X, FTH ORRFNREZ MR T D720, A7 E 2 EHICHIEL TET.
AL TREX, FTE ORT 4 —~ P AFHEIZ OO E R AR O — D> THhY, AT T
BAA 7B A ZEIE Y (R HIEN, 1991 B2 (111E>,2016,2017 ; H1L11E2>,1995 ; FNIE
72,2005). LU0, A7 HEDOREITHRRVCT 4 — T B EREHmEIT R R LRE T C
FhaSNADZENEL, FTHEO/NT =< AD—EHLFHI T 22N KRN EE 2 5. SHIZ, FmWV
AA T HREEZH L TODHIIE T, uit/\“C?Qﬁ?éﬂt/i%/wﬁ:iﬂ'%:l/é‘ww‘é ENTERNET
FHo D, AR, N uX LTV AT AR IVITER T — % (FTEROMEE, TR ERHE, %F? Vil
728 ZRIRFRICEAS D2 LM ATRRITAeY, AL 7R IR AT L QO JIE B & W 3R IS
FEMED AT TET. _mﬂﬁw~§7<‘:§ft/a\f‘0)ﬂ%%ﬁ%ﬁ%ttéﬂﬁﬁ“é_kﬁ ZIETOH niﬁ%ﬂ%
WG 720 TIE R M T ZEN TERD ST AT E DR EE RAZENTELD TIT RV EE X T,

ZIZT, KR TIENT xR TV AT D WA TENRT 4 —~ VAT AN DG LNDFTER T —
0, A TOITERREABL TOLHEBRET 528 T, AATEAT 3 —~ X7 X oA ML
oM THZEEBRELT.

0. 5k
1. x5

RRFNL, JUNH X KR ERGE TR T2 R PR E D A &F, B #F, C %FO 3
4 (B5:175.1+4.8cm, KE :69.9kg+5.5kg) EL7=. AXFSE 1%, 2018 45 B K 2B BR AR F A Ak
WZERAEHG UREICELZRFThA. Iz, T—L2OFHEERDHI-DIC 256 4 (FE:
173.6£5.3cm, {KE :72.9+7.8kg, A7 :123.3+4.6km/h, 41 14 4, EEH 11 4) O
T—RERALE (F D). A7 HEEE, EHCHEBL TOHHIE CRALZEERA L. &K
BINZEDIAFT B A 8~11 [MEMLUZBROFEELL, EiEto o=y, 7HyFAPBIOA~
— NI H DT TV = a B H Sy AL TIENT S A7 I (MIZUNO Swing Tracer) Z UMz,

#1 AT
AEF BEF CEF 2K (254)
TIE 2% 4% 8%
kH ETE HiTE EiTE
BEE 178.0cm 179.0cm 168.4cm 173.6+5.3cm
*rE 62.6kg 75.9kg 71.1kg 72.9+7.8kg

RAVTRE 117.9£7 2km/h 132.0+4.8km/h 130.7+6.7km/h 123.3+4.6km/h
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2. TR T p—< 2 AT Ah

KENICHD BN IR I TH AT 3 —~ AT AN FE L. By TF o /< 3n—F
Ry T4 Ty (FrX L Aartl) 2L, SRR AT 53—~ AT ANEEEL,
KGRENT 2T = AT HIRLLT WL, BE 120km/h DAL —k, a—RZBEA T, @SEN
NDEIITRE L. RMRFIIL, ﬂ%ﬁ‘éﬁ%uﬂﬁiﬁ“ét&)@ﬂﬁw—&%&H&f% LEEST
R 2235 o U MR E TR E T TICFE ML /2. FEHEIZ OV TUE — B, 6 Tl THIE
%ﬁm,¥E®%xkﬁuum$®%~&#%6héifﬂ§%éﬁt aﬁﬁoﬁﬁglik,§§®
NI =~ AL K IRICREE TEDLIDNC R+ —IU T Ty 72T THEICADLOIZ L. 72
B, EOME TN—F Ny T g v VB L TORNIEND, SR EHE R~ AZIEND

Z, B OITEME A ThE o2 CRlEZ M L. MIEHIHIT 2018 4 6 Hovn 7 AHA)

(BFEFAAHA TR, IHHHANDRPHRARETO 6 @F) L. BH 0T, BFRII—ZTF
ADNEEHREL, F—Ib_X—ZAND 1Tm OMEIZERELZ. FTvX 7 v A7 AI21E Rapsodo
Baseball Hitting (Rapsodo #1) ZfEH L, FTEREREE, FTERMA B, FTEREERREEZ I E L7,

3. FIEERGAH

2018 = 4 A6 5 AIThT TEMSINTZRFHERES)— 72 12 REICBIT5, FIHEE, 7
B, TR AR (B UERS & de), FT3R (T8 / T80, HER (4T + MERE + JEER
O / (FrE+ U ERE + SR ER B H ), B3 (247 / #7740, OPS: On-base Plus Slugging
percentage (HEH+RFTH), Fuff FELOEIE), 74— LR OEE), 7708 EH R OE

), RATE, KREFTH, BEHTHL, WK, TsoD :Isolated Discipline (Hi & R —$73), wOBA:
Weighted On Base Average[0.69X (PUER —i#tZ PUEK) +0.73 X FEER+0.92 X R HE +0.87 X K
FIH1.29X “RITH LTAX Z 8T +2.07 X AK2E]) / T8+ WEK —BE U ER + JEEK + 1) )%
BHL.

- T

FIERHEE, FTERA B, FTERTRIERED LLIITIE, — Bl E DD &1T, F EDNA B CThDY
A1X Bonferroni £ HWTEDA BN EZRIE L. 7B A RO IOA B /AKUEIL 5%EL, Hatl
B 7 IBM SPSS Statistics 22 (IBM #1:81) #HW\WCTREEZIT-7-.

. #&R
1. 00000

3 2 \ZHTERREE, FTERA B, FTERIREREEIC DV T, 3 ORI RITHE L 25 £ 2IRORE (25 4 X
60 [B1) DIFME, kMl foME, R ZE, ZEREERL.
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2 IRk —%
AEF BEF CEF £1K(25%)
FHiE 110.3 119.7 107.6 110.9
N 136.5 155.9 153.5 155.9
ITEGEE (km/h)  S&/ME 56.0 38.0 24.5 245
BERE 19.1 26.1 29.0 22.8
EEHRHY 0.17 0.22 0.27 021
F 1yl 17.7 24.4 30.1 20.5
N 63.7 72.4 783 308
IRAE(C) =/ME -56.4 -24.4 -23.8 56.4
BERE 21.1 23.8 23.8 23.0
EEHRHY 1.19 0.98 0.79 1.13
TiE 45.1 52.0 49.4 44.1
N 88.6 119.5 102.5 1195
FTERAREERE (m)  B/ME 12 32 L9 0.4
BERE 27.9 335 29.8 28.6
EEHRHY 0.62 0.64 0.60 0.65

FTBROE BE O S fiE )

(107.6km/h)

F (119.7km/h), 21K (110.9 km/h), A &
DIETEWIENREI, B BT, B #FL C EBFOMIC

F (110.3km/h), C #EF
IIH BRENRDLI

72(P < 0.05, X 1). F7=, 3 #FTHLHEHRAMITZ B &ET, C&TF, ABFOIETHES,
DA THEUER E, BEMREITILIC A BFEN KL /NEL, C

WOHBSEELZRLI-ZS57 (K 2) 726h A RFITLLOFTERA 100~130km/h {31

D, CEFOHIEEHDIIOLDOENRKRENZLDPIRIN.

(U/ W) 3 S

160 -

140

120

100 A

80 A

T —H2DIEH

FHbRENoT. Eie, FIERHE

o—NEN 2 HEN =N
2 AE B

1 PR FTERE
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18 1

(=) - - -
16 - BAEF wBEF mcoEF

2 FTERGE B o> H LB

FTERAFE O FHEIL C #T (30.1° ), Bi®ET (24.4° ), &K (20.5° ), A®ET (17.7° ) DJET
RENVWZENREN, 2fFL C BT, A BTLE C ETOMITITHBRENROLNT (P < 0.05,
3. Fo, BMERZAEIL, A BFEARRIVL/NSVMETHY, B 1EBF, C BFREIRKRIVKREVETH-
. EEREIE, C BEIARL/NSL, B EE, CBRERAKIVG/NIVETSHY, A BFIIRIKLD

.

HREVMETHST.

60 - Xk

50 -

X

40 -
30 -
20 -

% %:PC0.01
10 1 %:P<0.05

0 = T T T
21K AEF BEF CEF

3 EHFTER A R

() mBEY

FIERTREERE O B i F (52.0m), C i#F (49.4m), A #F (45.1m), &K (44.1m), DJIET
REL, MBEMNCH BERETROONR DT, £, EUERZEE, A BERSEIVL/NSUVMET
HY, BiET, CEFIIEARIVKREIVETH- 2. BEMRENT, CETDRERL/NSVETHY, 3RT
ETEEIVENENZEIVRENT (K 4).
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90 -~
80 4
70 A1
1 e
T
B 0]
Al 20 |
.
30 A
20 4
10 4
O_

AEF BEF CEF

4 SEEIFTERIRE R

2. 00000000

2018 - 4 ANBORFHEREF)— 7 12 REORITIHLERLY, FIME, 148, L4k, UL
BRI, FT38, M8, BT, OPS, v, 71 —4#%, 7714k, 8B4, REBE, WiTH, R
¥, IsoD, wOBA %% 3 (Z/RLT-.

PUFEERE, FT3R, SR, RFTE, OPS, 7744k, B4, REFTE, WAL, IsoD, wOBA DIH
HIZBWTBBEENARLE WM THo7-. 747 — %%, BT W T ART, 2278, Ik,
SOV TI CEERRDbEWVEECTHT.
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® 3 KRERFY— 7T RARH

AEF BEF CEF £1{K(25%)
R 53 53 50 464
T8 44 35 44 389
ZHH 11 11 12 117
Y 5t Bk 6 15 4 51
HES 0.250 0.314 0.273 0.301
S 0.340 0.509 0.333 0.380
RITE 0.273 0.600 0.477 0.447
OPS 0.613 1.109 0.811 0.827
JTO% 14 (41.2%) 10 (33.3%) 16 (42.1%) 135 (42.6%)
FA4F+—H 12 (35.3%) 3 (10.0%) 8(21.1%) 61 (19.2%)
Pkl 8 (23.5%) 17 (56.7%) 14 (36.8%) 121 (38.2%)
2 TH 12 21 21 174
RETH 0 3 2 10
BITH 3 0 2 22
BRE 0 2 0 2
IsoD 0.090 0.195 0.061 0.079
wWOBA 0.283 0.447 0.352 0.361

+OPS:On-base Plus Slugging percentage [{H 2 R+ K FTR)

«IsoD:Isolated Discipline [{H 523 — T3]

*wOBA : Weighted On Base Average [0.69X (PUER —# & DUER) +0.73 X 3EEK+0.92
XS +0.87 X BT +1.29 X "B 4T+ 1.74X Z 8T +2.07 X REHT) / T4+
DY BR — i 5 DU ER + SEER + HER) )

V. B
BFEOITE AT 4=~ AT ANDRERELUT, FTEREEE, FTERA B, FTERIERED 3 THE AT
IZBWTRIE TH LY, FTEEE OIEER B L OVEIREA A 25 4 OFHEID/IhSnEN)
KRS RSN, ZOZEnD, A BFRIIMOBRFLLE L THREMESLR — L ZEHLX HREID
TENHEREND. — 5, EBROFTREEE RO IEMICEDZ DI ENEE L KT T L THEND
IR EENEIR 25 4 JVHIRWEERIVREINTZ. ZOERELT, AT TR E 0O
BIER IR 25 A EHIRLU TRWZEDRFERBLIZEE XN, A BT, BELLLHEEOEKEZITH
WETWDLOD, FTERGEE MRV 2D, WE FORZ W T ISR TER D A SN D2 L3 %0
ST TRRIND. JIFTZED (2000) 13, HNFTEREZ AT O ZLITLH AT DT DICEHEREHRZ D — D
THHEREL TNDHILNBE, KFIFFERL ~UIZB N TR, WLSOITERRE DT BN ETH, A
AT EERCHT R L 2 7] ESH RN ERmWTRE KT DN TERW AR E D RS, Fe, E
BROREIZBNT, 22K 25 L EHRLTZIADEIEN/NEL, TA4FT—DFEIERKED 722 80F
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T ANME R OFTER A FE D F BN RAK 25 4 DOFEEEIOBARD T2 ZLNBHERE T HIENTES.

B & T OB T p—< U AT AN, FTEGHE SFTER BBV C, B, RREELICHRD
EVMETHo72. STNED (2011 13, B~V OEmWRFAERFRT)— T4 7B W THT
ERORBERER K< T D701 I~y RAE — R @, KER N META L I NSEHZENEET
HHZEEHALMNZLTEY, B B FPOAAS T HENE NS ENFTERRIEEEZ KRELIZE R Th
HEZEZOND. Fo, FREDAL L T HEBLIOFTEREHE e KEEZ AL T\D C BFELIIRLT,
FTEREHFE O SEHEIC BT, WE A BRENROLN. 7o, FTEEE OEERZBLIOL T
REULBBFDOH S CRFIVEVETHD. UL EDOZENE BRFOFTEIL CIBFLLELT, A
TR I ATEHIRE O FBRIEN R W ENHER TED. E TOITBAEMREIZ OV T, TR
SR, RITEP2EIVLES, S FOEME U EORERENRHL7 T4 R — V2 HIRS 2T iud
IRBIRNAR B ITCHETR DN N EDVRENTZ. 51T, FTEREE SO ENEIR T, NI TM%
HBITHHEITON I FH AR T ORIV ZITHRRORIT BN EVVE ThoTo bR IND. Fo, RE
FIRWIRDOEMN L o7 R E LT, FTERMRE BB 13 720 1S B FT B BTN 2 CHTER A EE D
BN BRE L TEDP-T-2ENBZLND.

BEOITENT 4=~ AT AT, FTEKEEOHR KEIZE W, FEEITRIR L L TR
WZEE, FTERA N BB LHERL TERWIENREEL ORI, BATiED (2015) 1%, A/ 7k
ELRTIZI T 573 bR 7 18] ~O R B FE &3y MR T [ DA /X7 MEE S, FTEGH IR 8%
H25ZLEHEMNIL TS, T7abb, fTEREE D RTA—HLL T, ALV T HE LR — V% h
D TIEMICEDZAZENEBETHIHZD, BWALTHRELZHTH C BFOFTEEE DK KE
W<l ole R IND . — )5 C, FTERHEE OIFEER AL A BRI N IR LR L TREWNS, R
—VENY RO CTIEMIZEDZ DMERDEST2EE 2 LND. OFD, C BPITE VAT EES
AL TS, 120km/h DEERZ IEFEICEGZ DRENIDMERNZENINNZD. £, E TOFTEAIH

B 1#F LA TR W T B LATER A FE D R Ch D720, BIREL R TRITENRELR->TH

D, KEBITH 12AT2AREL V. LoL, BIRLIZENIZ, BERE EREICED X DRE I MEWT2 D TER
HEEIZIESDENAEL, BWANTEEEZRLTODICLE DL T, F—A R I0LIEITEThH -7

EEZLND. 2, FTERAENESRELEL TRWLIEND, 7IADFT RN LN EHERIND A, Tn,
TAF—, TIADFTERENGIZEAL TL, F—L P EENBO LIV o7, BERO @ AREFTER A B
DR (2018 4F MLB:AR—/L D SR EFTER A FE D BILR) 2B 72L25, R—LEBLERFOKRIEKD
SRR WIEEFTERA FE R KR ELIR O TODBIENRIN TS, 65T, C BREDOITERFI A B ES L
7o lBRHIE, EEORAIZB W T IATR0IZWMED DI —REFTHIC T T ATREMER % 2
HND.

UL EDZEDD, HERITH O BB E L L CEASN CEIEA T HEICL ST, KT
BRI EE RO RIRBEBE /e 8 DI Z DI R T 4 — < ZAD— A WL T AN TEAN, NovX o
VAT D WA TR T 4 — < AT AN TH R E DL DX TR A EE D F — 2 2155241
X0, JOFEMICIT B Z M TR AEETHHEE 26N, Bl 21X, FTERE E O 2L #)
BREDD, R— V& EFEICESZ DR DO B EMZ R BIRICEHE CED L0720, FTER A D
BB, T8 OFTERME M 2R TE AL TRA TOIT RGNS LR E TR TET5.
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DFEY, KITB AT — < U AT ANCHEONDTERT — 22 H 528 T, ZRETITIFRWITHED
SIS AT REL 2RV IR D2 LD, RITBE AT p—< L AT AMNIAH THHEEZBND. 51T, FTvF
YT VAT DM NIATRANT =< VAT ANOREE D ERDHILT, MENTIoNA T =X,
RE TG TERWVIETDR, BHORM oM EESWEIEND DY —/L D 1 DITRD AN S D.

LU, ARITB ST 3 —< 2 A7 AT H L7= Rapsodo Baseball Hitting (Rapsodo ££) &
WC, FTERT — X2 OfF BT O SCE THAR I TV 2, 5B OB LTV, Fz,
ZIK*T%%/\72“*<7‘/7<77<W)7*‘5’&@%@%%&1}(@% L7 TR 2BV Th, FTIRICE ST
T T ORERSED L N B ni0, 2 COHHEZ TS, EREICFHl TE WD AR E
Frbds. 6T, @¥iEN (2017) IXEKOAEZRE LTI A ATRBIZBIT DT REREmNIENLF
27— THELLTCOHEREIBROLRNVEREL TNDIEND, RITB T 4 —~< 2 A7 AMNE 120km/h
DA —bDHBFECOLNDHEREE FCEMLIZTZD, RAE TOFT BT 4 — < ALERELROER S
DAEUTZ RN B 2 b5,

V. £&H
KITENRT =< U AT ANDOIGOLIVATER T — X LT BB Z LR T L 7o e 2 A, FTERE B
DEEESCE BRI LT RO BRI REI, FTERA DAL RATECITERE M A0 2 7. 2,
PERETIEMSN TEIAA L R ETET ORPEM TIE TR TERDSTEH 5 THY, MovF 7y
AT ML TR T HIENTEIATERT — 2O AtEEZ R THE R /e oTc. 6o T, RITE AT 4
— VAT ANIFTFH 2 K BANCFHE T2 DI R A Th D RS RIR S 7.
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