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About pitching speed and rotation rate of pitchers during games

Shinya HANO, Terumasa TAKAHARA, Hiroshi AMAOKA, Shinji OHTA, Hidetaka YAMAGUCHI

Abstract

The purpose of this study was to use a speed gun to examine changes in the number of ball
rotations and pitched ball speeds of a university baseball pitcher during a game. One pitcher
from K University, a member of the Japan University Baseball Association (JUBF) , was studied.
An interleague game played during the JUBF X Region 2023 Fall Season was examined. A speed
gun was used to measure the speeds of all pitches from the first through eighth innings. This
study analyzed ball speeds and the number of ball rotations. A total of 128 pitches were pitched
in the studied game. A significantly positive correlation was confirmed between ball speeds and
the number of ball rotations for all pitches. For fastballs, however, no relationship was found
between ball speeds and the number of ball rotations. These results suggest that, during a game,
there may not be a match between the ball speed and the number of ball rotations for fastball
pitches. The use of a speed gun in the present study enabled the computation of changes in the
number of pitched ball rotations during a game. Furthermore, it was possible to ascertain the
quality of pitched balls by a pitcher within a game, which was previously difficult to determine.

Key words : Baseball player development, quality of pitching, number of rotations
X—7— K BERETF, Bk, nkK

VUMM ITTINIZHBE [FIATFL4 2 - R—
AR=NV] BAY Y=Y —=TDby TEFEEZD:
WA, AR—YRTIET—FEH 2D 12X 5EF ZLOBRTFPAHTLIMESEMBE LT, BEAOE
R DG HTEIIATONTEY, BFORNEZRT HZEDOTWDE, TOMETIE, FELEZT—5%
L o T, WIRIZBWT O M4 ZffifHEESE  FPMRRICES KT 7 —F237bh, &FOmk
RETFORNERTIRELIGAEST L. TAYS -7 DERENCHNESELZETHARICR > T

1. #8

T EBR R AL SRR A R —  fh25 R

T716-8508  fi [l = Sl (AL NT8

School of Social Science Kibi International University
8, Iga-machi Takahashi, Okayama, Japan (716-8508)



16 REFOBHERKET BT A2FEERHEE & izl onwT

F—F DW= F U IR L= v FIC LD
oM EEzRY, #BFEASPZORIOMEEE
BEIICHIET L2 ETHREEZDITAZETE %2,
HARIZBWTYH, F— 7 IV HERADRFHY
T7H—=FEITIRTAIR=Z - TR =} TR
DALz EERE B 2 B IR A, FH - B
fili- NL—=V R TEDlkETR->THBY, 70
BERBEFEIDLID, FLEILLRA, 73F27
BELEMLTCVE, ThETOHRRRTIE, KT
PEEKT 2R = IZonT, [FLAVWER], [l
DHDHER=IV], [EIZVERPLEWER] 22 @ MEm %
IS ET T o 724, RE 2 B3 5 L H3]
HEE 2D, EEMNICHITE 2 X)o7Y, &
FOEKT 2R VOBICHT 5T, X0
NEHTBHA ML — bEETLEHEFEEEHRIS L,
] g5 il 25K AN EBHSL NI > TV 56,
72, TBHICKVA ML= FOZEMIE, V) — AHE
AREL, HEWz (EN) DD S OTEHEAS
RKEVHEEETH D Z EE SN, MK & v
EATERREFAS7 T4 &), /& e Tk M
PHEEINTVWED, ThFET, £ ORFHFTOE
28510 3MEDIHITH 2 L 2IREINTE 22,
REMFEOMEAIZ LY, Tz 5RO R VIR
R SR T — AT T, HEEEEOD RV ERE %
I EDEETHLIENHLIPIIRDDODOH
%o G, TOX) HlE RPN EREASH LN
TeF =7 R BPRREENED L ) IHRL, EikL
TV PP EBEIIRDEEZ D,

AVy =) =R HRTOBHEKTIZ[ S vy~ ]
W) 3D Ky 7FI5—FROL—F—a kI ikiE
L, BERGZRDEE R R g, K-V OWER &%
FRTDLIEDVETHD, DTy 7Bl
HMENDEEIZ, ESHEES X T OB SEI L
R EREORENRSH A Z ENRESIN TS,
20204E FE O SEOL MR ML Bk A X0 S, b T v o<
YERWTHE L7727 — % % ki 12 R L CHE MR

ML TWD, EMETH D HATERELR L [HER
BT 2O L WBEEEL NS | EHWEH
PLTW5BHE, —J, EBEOMEBY T, o) —
DN SN2 R— 7 &2 WH L CERli % &% Bk
LT3, FAETIEERAEICI 2 TR, [EEih ot
&, ZibE, AEORR, V) —AROEZ, IER
2 EREE TR T X 2 DB S EH SN T
Wb, STNHLDOEHREFHLTWAF—LAR ML —=
YUREERLMMLTBY, BFEAORIERLTH
I %008 77 AR R 2 T REIC L T b, LA
Lahn, BEFEHBOMICKENLETHY, AE
HOEHIEIATRETH L, AEGHOTF—%13+7 v 7
< U ERERBICHRE L TWw b 7 a kA Nk 4
FEIKEx, TuBERAIRHM L LTV EERYTY — 7k
AT o T B KFFERT L 2HEATE T WILIR
BHY, RFAELZEIBITL2HAEHDOT -5 %1552
EOHEETH 2 &) REND B,

ARIf7EIL, AE— FF ¥ 2l TRFETERETICE
\F % G Ok & MR DO ZALIZ OV TH L 2ITT
LT EHME L7,

2. &
a) MR

P E 4 HARRZIERGE BN MME 3 2 KKF 0T
14 & L7z KRPGXEBIZHE L TH Y, X#EH
DEWEF — 2T FEAE, PEMHERETONRZ M4 12
AoTHEY, [FEEHOUEME K& TOBRRIEIL 3
& W) AR L TWAD I EDD (20234F K
M), XM oBmHEKEIEETHEMAT 5 LIS
BT 2, /2, HREFIKK¥O T — AR O JFH
FLLTERLTWAHTTH o2 HERHEIC
YUFEFOMEIN, WEEOHM, Fik,
NBRNE, BAREREEICO W TOBH T
ZMOFEZ#72,

IAov
LHERES
wre



BRLIN A S PN |

b) BIEZMEBFEERR
REFFENC BT 2 R LAA 1, 20234 DXL X K4
PEREWEKTF ) — N0 —RKEGL L. 1H25
8 F THLeFEkE A ¥ — K4~ (Stalker SOLO-2,
Applied Concept Inc. #L#) % T X — 7 —JL#EN
D0 A — MVLINTEHERYO A & > NiETH 2 5FHI L
7oo AEEEHE, T A RO RS MO FEIFEY 72 A
K=Y RKREZRLVL—A, NASAOHFZERF 2 SICFIH S
NTHEY Y, AR=VIZBIT D55 TFICBWTHH)
HENTWR0, KR THWZAE =T vid, 2
NETOAE =AY L3R, Bz Tz
HOFHIWRECTH 5o AWFZETIE, Bkdis X OWliRE
TR & LTz

c) #EHLE

A O ERH L IR O BIRICOWTIE, B S
B & TR L 720 fa B 5 %Ki (p<0.05) %
AEREE LT,

3. #BR

RIFFEIC B 5 Rk EIL1285kCTH - 720 1D
LB, &Eko64% (828k) A ML —1,22% (28
) BAIGAF—, 9% (11Ek) 254—7, 5% (7
) BNF2rIT7 v T ThHotz, M2
B OB A R L7z & EROEIE L FEE, &Tom

ARL—k
A5 —
Hh—=7
FvITPvF

OFEn

1. 2BKRICHTIHEDNES

0NN : = I A I I o 17

25 1

20 4
~
m
® 154
c
ot
B 104
5
0
0Fzv9797 1 1 0 1 1 1 1 0
@h-7 1 1 1 2 1 2 1 3
Q254 4~ 1 1 4 4 2 0 8 8
4 7

B2 kL—} 1 13 12 12

2. &EIFIOHEICOVT

WCBWTA M=%, 7THESMHIIATA & —
Z8ERERLCHBY, 1MHHo7HEHKL THEEY
RL72

KR TEA—TEF 2V VT TOREKEI D 7%
MotzZ s, ARL—1b (M3), 2745 — (M4)
DERA & R ORERFZALIZ OV THE L7ze A b
L — b O3 136km/h, % RIEEEUIEZ2510rpm, A T
4 ¥ —Og#id116km/h, &% M§EEI32150rpm, # —
7 O #IE113km/h, %% n#E$0131935rpm, F = v
D7 v 7 OR#IF111km/h, %% AR E132020rpm T
BHotze AREAWEIZHBITFS A ML — FOEk#IZ135km/h
VLEDE CHERR S L7208, EREXAI608R LI 13 135km/h
DERWMRIN Lol —F, HEKZHPETH

—RE — OEX
138 2600
136 2500
= 2400 [
€ &t
X 132 2300 &
% 3
R | 2200 3
128 | | 2100
126 L L — 2000
0 10 20 30 40 50 60 70 80
R# (KB)
3. X bL— hOBEERBEHDEFHZELICON

<



18 AET OB TIZB T 2 HERGEFE & MHREIZDO W T

—RE — EEX
120 2200
| 2100
115
= [g]
% 2000 gt
X 10 b3
§ 1900 g
105 |
| 1800
100 L I I . 1 1700
0 5 10 15 20 25 30
IRE (BRB)
K4. 27445 —DHRE & BEHOBEFHZ/LICOV
<

2500rpmBL B8 2 R X LT b, F72, Ak
EHE B OB D ) ZIE %<, PR TERED
133km/h#ij #2984 9 5 A3l iz $132300rpm & 72 1,
FoH & BT 2 L TETW A T EAURE NI,

4IZATA Y —DFRAE L N ORER L%
mL72e AT A4 5 — DA IZ115km/hD Hi #£10km/
hz R L72As, MR ATE L ) RF ok
200l rpm L EHEIN L 726

5all K ERIC BT 2 BRAE & M OBFRIZO W
TR U720 &FERICBIT HERE & MU I3 A BRI
DA BRDHER S 7z (r=083, p<005), DT
L, BREDSH L ZTEER L £ b EERL
TWb, —7j, &REKORF 2 HEOLA ML —MIB
V% BRGE & MR B3 B BRSO H 7k
Molz (”5b, r=012 ns.)o HiEEKA2500rpm % #
AHEMEZL L TWDL 0 3NERIN/zDS, ZDOH
M D136km/h%x L 727217 T4 <, 13lkm/h&
132km/h® ER# T b 2500rpm % # 2. % AR S 1,
[ ERE T b MR A H200rpm D B 5 2 L DSHERE S
N7z,

4. EE

ARWFFEIZ BT 5 IRIZB T % BRd & BRI A &

2600 .~ Y=2341+1565x r—083,p<005 Q)
e o
2400 |- O e o
()
2200 |- -
. FHRf o
2000 AT m]
\Ef. //‘gﬁ‘ Joy =]
& 1800 o Aa Al
I
Bl 1600
A Hh—7
1400
® Apl—k
0 R544—
1200 ~
-~ o FxvIFVS
1wo 1 1 1 1 1 J
100 105 10 15 120 125 1830 135 140
IR%E (km/h)
2800 b)
2 ——y=17572+4.19x r=0.12, n.s.
2700 |
2600 |-
E 2500 ® o [ ]
i °
& 2400 ° H ° 8 o
i S 4 Ly
Bl 2300 | ,{7.- e ®* 8 8 o ' s
[
2200 | 833
2100
2000 1 1 1 1 ]
26 128 130 132 134 136 138

IRZE (km/h)

X5. IREEBEHOBRICOVT
a) &%k, b) AL —Fh

ZIEOMBEBEREE SN, 202 &, BRlAH
CBMEMIEBD L D2 E2/RLTBY, SBATHF
8% EXFTHHDTHo720 TOERELT, ¥k
FOENDSEZ NS, T, A ML — MEOEKHE
E MR DOBRICOWTIHRE T 5 &, ARERHBBILR
BROOLNLEh o7z TOZ LI, A ML— MO
M E PRI LT LD —HEd, F—EREIIBWTDH
FEEEA L TWA I EZRIELTW5,
ARWFFEI BT MR HEOFIRIE, 2128ERKITH LT
64% (82EkK) A P L — FTHEETH 722 Lh 5,
APML—=b2HLE LA TETLIHTTHL S
EDHRTE B, AR EOEHEIZHE N D 0o iz
BohenZ &b, ABRFIIRAGPICEIT L2500 T



BRLIN A S PN |

ZLEIFTWITFARENYD AL TORFETHLLEEZD
N5, SHEOEIKIZBNTS, H#ES5E, 6HDX b
L — b OER#IZ133km/hii £ Tldd 5 2%, HiETlL
AL, 133km/hRi 412 7 5 A3 1A0 5 £ 2300r pmil £ &
%0, FRELMERIHCLEL TETHDL I EARS
N7z BRFEL LT, 7HIMICATA & —HHz T
DML, BEICA L — FOIRHEDPEL o/ LA
JEH R SN D, Bkl R blZEL Y NIk D
MERIZ T AW e 3nTB), A FL—F
DEREVEL 7Y, HELLDTRIDHL0WMA L 722
T, B (A4 5 —) KT LI LR
CENEZOND, 72, 7ThE S RHOREKIE, A

ML — N OERECTT2ER B DLFEIZ B8 T2300rpm PL it
FHA N9, #100rpm ~ 200rpmig A L TWwWbH Z b
AR ENTz, [ UERHE T MO WS ERDE D
BEWTHY, BHERBOWAH ) COWNIRTH > 72
LM SNz, 2, A ML= OREERIRKD
2500rpm % # 2. 72 3FERIT L TYE ¥ F O TOHBR
Thh, ErFoRIZhimizes { §2HH1TE
TWebDeEz b, 2F 0, AEORWRLTIZIEN
UCHEROEZ B S THERT 28IV H 2 LE 2
SN, HFIX LRSS TRTOHKERE L)) THRYT
TWbOTIERL, FUEKREEIZ—2d %\, fE
BREN [BRFVRXTE2LET2] EEH)TenIhr
RLTBY, ZOWITEHZ00 I ZREVEEZEITS
VBERD BB BEFEEINTRDLOTIREVES )
Ao BOFIZETTLIR L BRI TFRAD LTI ) —
THRFELTHVEZEES 2 EDEYTH S &I
T& %,

AT AT o 72 XK KF O ARRERIKTH Y,
SHRENE VEROWEI S HAHHTORKTH 72720
MR E, 8M128%k, HF—20RKELHHHA
HHN2ORETHo7z, MBELTERAEHR 7L
8 T, EREA0EkH /20 25, AL — b DBk
FFENIERA LT vAs, mEEEIZ100M rpm ~
200rpmiE A LT\ 5 2 EAVRE N, FERA T3k

0NN : = I A I I o 19

FOEETHR—VD [FLHFENVER] 2 [HODDH
LAR—=IV] R [HIZWERK, BWER] Lo 2ZRMIZX
2 MR R C L2 e Ao 722 & 25, EREL D ET
EHT LR ERMNIGEHETE 2 L9124, [
BOBY S 7 EOMNIKTH D I EARINT, T
OWEEHOFHINE, 7 ORI S 5 B ToRA
REBEPSHEH LTV RVWREEICE S TIEINET
e hUETE LNV ETHSL, SN, Mixkd
METEDLAE—-FAT Y 2MHLMELXIT) 2 & T,
AEM OO ZL 2 BUifLT 5 2 LA TE, &F
DEFRDE# AT B ENTEEEZ D,

20234 E 7T UHER N T 7 M AETIIREEN S LT
EF28%, BHGET 744 SN 209 HD25
LB FTHY, ZOHRTHIZITFFTNKFE BRI
W& BRI ERGE BN LT 2 KEE 6 I &
NTwb, EHLL/LEFENS by 77 7 ADEF/L
PEESTLHEBETHLOT, F—2lt, BRELD
LANLVDEWERWE LTWD I EIXREWVG WA, Z
MTMAZ 2O 2008 %1%, HHEmMERE 2 #H LT
)= EToTWh, BBIHEL TS T v
XU THREENIZT— I PRERENT A — KNy 7 &
NTWEIERERTREZVALEEZLNL, THD
BFENRRT T FIMTHLIENHLTF—F 2w
ETHERFZEL L TwEEZEZONE, ThET
BEZCETFORBMET LI R0 IRE P,
LRI FED W7 A DR A bR 7= HgE T
ZALLTWb, 7= Z I X 2BTREN OG5 D5
B> THBY, BFOMN 2RI IRELETIT&EIT
TELIREZEVEFEFRIIIVLEATRTH S,

AWF7EIL, PR ZMNETE L2 A= Ry 2w
TRFWEREFIIBT 2 A O R & o2t
WZOWTHLNZT AL EEZANE Lz, &%ERICE
V% Bk & R IE A R 2 OB BIR AR S



20

AET OB TIZB T 2 HERGEFE & MHREIZDO W T

7o, A B L— ML CIEER# & Mo RTS8 2 RO Z b2 Bt 5 2 L5 Rg L %
AOLNLhole TNHDNOI EIE, KAETICBIT S D, ThFCHETDH > 2RETFOBEFITBIT 285k
A ML — bOFKEE MEFIILT LD R LT L DERWAET A ENTELLDEEZ b,
ZRELTWE, AE—=FA Y EHWLZ LT, A

51 - EXH
1) WS, #ELK N =R = VDA, 7 A= F efRipgh) & OBtk N L —R—af%E 9 (1), 5-10.

2)
3)
4)
5)
6)
7)
8)
9)

10)

11)

2007.

Kentaro Chuman, Kyosuke Horio, Koji Kitatsuji, Kenichi Suijo and Toru Aoki : Relationship between CHU-Test
Results and High-intensity Running during Soccer Matches. Football Science. 19, 78-84. 2022.

Wy, DI, PR NATy bR=VICBIT D Y 2 =T 4 VT AENR—IVELENE I R T R
INA oy MAR—IVIESE. 2, 23-31. 2016.

MESR - BREOIEAR, BRI, ppl4-15, 20, 2023.

PRREALZ © RFUFERETF OB - [IREL - Wil ofe#, AR — v EFEFREE 975, 2020.

LS, B, KR, SRR BEHOBREFICBT 2RV AY YO8, hRURHRE Fhnk,
29, 137-147. 2008.

M, EIRE  REBRICBUI LA ML — b)) — ZAHEE L RO OREE, A R — > #EFEFWTE,
Vol.29, No.2 (2019), 137-147.

BHHET Y 7 ov A HiRRkIC [Ty <> ] A BRoBEE, #E7F—2 TT LA 58, 2020, 12, 1.
BT 27 >~ F— : https://kansai-sa.com/

A, WABIOR, ARE ERSCY, EREE, ANESRRE, AR, siTHEB R - VBRIl EGR T He T
ZADH—EADR—)VEEE L R — VO O R, AR =87 4 —< ¥ A% 8, 361-374. 2016.
PRE D 2 Y L — My, BRRAHAR—A K= - = H Y U4, pp36, 2019.

=



