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A study of the measurement error of passing plays in football:
a comparison between experienced footballers and
experienced players of other sports

A K, BidkER?

Dai Yamamoto? * Yuta Arai?

Abstract

Background: The importance of measuring and utilizing data has been increasing in sporting competition. However, data
entry by human might lead to judgement errors, input errors, and even bias. The present study clarifies the
measurement error in sports and the method for improving the accuracy of data by looking at the case of pass play in
football competition.

Method: This study compares 10 players who have experience in football competition with 10 players who have
experience in other sporting competition. Participants in the study measure the number of plays, passes, and unclear
passes based on the data collected from a video of the Copa America Centenario semi-final match between the United
States and the Republic of Argentina in June 2016. T-test and f-test are employed for comparison of the means of the
two groups.

Results: There is significance between the two groups as to the number of unclear passes, while no significance are
shown between them as to the number of plays and passes. The number of unclear passes and their standard deviation
measured by those who have experience in other sporting competition is larger than that by those who have experience
in football competition.

Conclusion: The measurers who have experience in the same sporting competition may be able to understand the intent
of play more empirically and accurately in data measurement than those who have experience in other sporting
competition. However, they may not follow the rules for data entry, and make decisions based on their experience in
football competition. For accurate measurement in sporting competition, we need some explicit rules for data entry and
sufficient learning opportunities for the measurers to understand the rules and master the procedures.

Key words: Data measurement, accuracy, pass
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WCELDNBREK 7T 5720, RKRLEREBED/ISA %
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J— B 4N, B RRE 4 N) SisL T
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EENERZ TOICHMBEL T 2204 U
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@IZDNTIE, AT SR E L2 USAIZA 720N
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About the relationship between the twist angle and
the maximum swing speed in the men’s discus throwing motion
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1. #8

PRI RS S N2 EFHNICBNWT, HMEREERE)
EZITY, RTEEMEFOEETHD, GEROKE
B EDEERNRKEN T ERERITH EFIET HEE0
BIXUBRAMODKRDEND ZEnHHEINTVDS
(G, 19775 > 2 U E > AF—, 1982 fiE 5
1994 ; R >N, 2006). XD BAAMICHBEHROZETE
FEEEASRE T A ERICDWNWT, MY Y — AR
ThDHHEE, Hitm, B[ Z8MA, WAA, K
FTHIC BN 2T B BRI BRI E DB %%
THED, TNSOPTHHRENRD KRS BHEE
ADBERTH D Z ENHEIN TS (Hay, 1985 ;
Bartlett, 992 ; Hay and Yu, 1995a ; Hay and Yu, 1995b).
DFD, JHEEICHERTINENDDEEZLND.
A S (2019) OFHEN S, FIHEZED L2012
BHREEZ SO 20BN DD T ENHHSMNIT
THO, FHETH L TOaRSERE T ESE
B - AR RS T - IS HEDIHICKREN I &
bIMEIN TS, LRHoHEREZ&GDD L5 T
BRI 2 RET 5200 EE LT, @m0k
ELVWOEENENTH D Z EngEanTho, JE
TSR RTNIC B W CENE Z B0l X 5 e TR
T29252& CAFU0RLEEET ) THERS

EXg

* Hiroyuki Nunome

AiH EE? ol B="

2) D

* Yuzou Koyama

Twisting motion  Shake off motion * Three-dimensional motion analysis

B0, BoRHSREREICBNTI SICEWRD &
BVNEHED LR, TOBROETEEIESGEKN LT
ENINTNDZENHSNERSTWS (HN -
%, 2009 : ATH S, 2019).

ERED Z ENS AT TIE, 2007 40 [ O i
RN E A 1AL O TEEED HIRIT B W TRIRE)
EDERZIZIUD & 5% TEEEDOHM AR DK
¥ (AN ZEFRIZ DWW TOERIZR SN S (LE5,
2008). 7= AR D I E &R D RSB E O B fR
PEICHE B LzigenfrbnTng (K5, 2016). L
ML, TS QT TR A E OEIC D W Tl
NTH5HO0, RIRAESREREEANTERES
N2 EARIE D Y0 EEIC BV 2 & OEEN 2%
PIZDONWTE R LR A SN0, R &
KR Y) 0 HEEOEENRBERMEEZRTIET, T
ZEIEICBT 2 B ERRENE IR O O) D EhfEIC &
DEDITHETLINERASNCT LI ENTELDT
BhnwhEBLENS. MAT, BEHDOENWK
H (SR Sy TNV EHA R Yy TLX)V) TOHER
BTN Tnabom, =7 HFHIC Y54
EOFHEFITEREYUT, Bl 0EICK 5 ik
3hF0frbinThian, FICHEFBRERE =7
Y BB M7= 2 E DI RITY 2 27 DM (1.750kg
MH T OEE (2.000kg) ICEEIND (11,

Nk
=

1D HARYZEZR— YRS
College of Sports Sciences, Nihon University
2) faEk K
Faculty of Sports and Health Science, Fukuoka University
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1993). ZORKMAERIZXD, HEMMARERZELPH
BEEANORIEARD 5N 5. ZORIIZBT 2 M
BOYHEICHEEGADERIIDNTHRANTH I &
1, BBAEICBT D EN A E 2R L, AL—
AR ERERO—IT/as B2 6N 5.

T TR TR, BoE MR s 2 AR
ERMIBRICMEL, RTEEEDREIMESROYID
BIFICEE Uz 3 ROUEMEMT 2 /% C, TA#ITR®D
5N 2T EEEDEAMAIMA LA MMEZEBH S NI
LZEEHME LT

2. A%

2.1. MRE

T RFIN KA BT 2 HAR N TREM R
BEFE S HEMRE L. £11E, BSOTHREFEDOH
Ok EFHRREEZRLIZDDTH S, IaB, 4
PR RFSIER TN T4, ERIN1EATHo. £
To, BACEEE MIBFICHET HEAMEL LT, FHRE
D H Ci e G ER A5 98 [H1BE SR A A B b i RO BGE T
MeR= D ABRES IR (44m00) Z LE[F> T3 E
Fz LA, TR TW2EFZ IS Lk

22. REEE

RYFFLIC BT B FHEERICDONT, FATHS (2019)
Z=%#1Z, DSP1: H—MI=FFmm, SSP1: HE—f
WS F3 T, NSP @ JEMmiMSZ R, SSP2 : %
MISZFs Ry, DSP2 @ 3B —WillsZfrRme L. X1

X BRI REX 7 Z27R- 0 T s,

2.3. AERE

IR R ITIIIZE D BB K OEBRNE % 431
L, EBRAOARXMETICBWTONMHSEDHRTE
Bt Lk, 518, MBI T 7K E 21
RUSH R SEN 2N TEETADEOICEIE L.
AT DOWT, WRFIIIEBOF R
EHREEZ W TIRAB TR TEZEZLTHL W, #
TERICOWTIIFiHERMAEL A6 M&E L.

24, AEARE

TR R E DT EEEE = RITEME T R E
VICON MOTION SYSTEMS #: # (FR 44 H 1 A 514
£ 3 200Hz, LUFVICON) EEFTH AT 1H (100Hz)
ZHEM LU THFE L2 VICONTIE, 2HugE o

21 NAEIC BB HAA BT IS O [ O R it & R
58 (cm) #E (g PB (m) fEE
A 184 110 51.28 F )
B 181 11 48.4
e 8 5 8.48 F o)
Cc 178 87 a7.47 ik
D 189 106 45,00 F
E 174 82.3 42.47 A
F 182 110 42.47
TR &
G 175 102 42.22 A
H 180 115 41.55 A
EiE 180.4 103.4 45.12
EHEE +4.55 +11.61 +3.35

SSP1 NSP

B 1
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BFMBEEEEIC BT DA E S RRIRD U0 EHE ORI DN T

TEEMEZE = RICICHRE T 2720, AEZ1 > (H
B DB TH O, =IO LN ST
EHMCRTEARICITAETDODDIA DI E) N
WALRWEDIZHREL. £/, ETAHIATLIE
TlE, MEREOHETEEEZEE T E A & RO 3%
BELURTCEEHEZ LR S RET 2-DICREL -
T/, $BREF IS~ — I — % Plug-in-gait €5 )1
IHEC T 39 REATICAGAT LIIE 2L 72 (K 2).

2.5. BIEIEE
2.5.1. 12EEFICONT
HTH 5 (2019) O #Hi Z2Z% ICDSP2 /HIC BT %

_LSHO

- . - L.
: T, WeA_  fi) ;
| |

Ik ot % A K5

3 R ORIRICET 2 MEHE

REEEEICET 2HEHE & LT, = RocEfEmTE
B VICONIZ &k » TR SN/ EIET — % 05 XY i
VBV T B R 2 SRR & I 72 SR
DRBTAHEEZRBUVQORLAESIOAEELE L
7. REME 3 ITRU 72

25.2. f|RYTUEMEICDWNT

RO YD EHEIL, DSP2/EHE A 5 Release IZH N T
BTEMEF> TWDHOMRICHf Lz~ —h—&
Vicon Manual Z#ZZ IO E L7 A >~ (FH, wmils
B, LR OEERLED SO EREL (BT,
NT#—=RZARET D) 2HEL, Tnz2ik0YD
FIE O FEfli F % & U 7= (Dempster, 1955). Z D /N
T4 =X AROEHAELLT, HEFEOKE M
kg &L, WREDOFH - Aifust - Ll o555 E
BZ2ZTNFN, m1-m2-m3&35Em 1 (kg =
M X 0.006 + 2.0 (+2.01ZMBEOEEZEY), m_2 (kg)
=M X0.016, m 3 (kg) =M X 0.028&72%. F£/=, 1
TL—LBHDOINT 4= ARDMEREEP (a_1+b 1-c 1)
&L, RHNZFH, RRA Z§ikis, RHU % ik &
95Ea 1={(m_1Xx RHN) + (m_2 X x RRA) + (m
3Xx RHU}/(m 1+m 2+m 3), b 1={(m 1X
y_RHN) +(m_2 Xy RRA)+(m_3 Xy RHU)}/ (m_
1+m 2+m3), c1={(m 1Xz RHN)+(m 2Xz_
RRA) + (m_3Xz RHU} /(m_1+m_2+m_3) &5
KPELOND., ZOEEDINT 4+ —< > AROEEZE
V(mm/s) & LT, IROYOHEZEFE (V=Y (((a_2-
al)"2+ (b 2b 1) "2+ (c 2-c1)"2))X200) L7z
PRI 4 1R U 7=,

AR E ER LR

4 ROYIOBEEIZHIT ZEHHROIEHE



=N AR MR

2.6. HrataLiE

KT OASRLERS K OB OBRANR O Y0, (K
HOORDRLU ALK TAHEEZIC DWW THREHLE
7K (SPSS) #AWT, 7YV >OREMHEREE

FE -

ME %3 - /Nl HB=

3. BRBLUVER

2 123 B O FEBREABIT BT 2 E M T ORERB K
CIROEAIRD )0 HE, KBOORDRLAEZSEL

L, fEBRER 5% RmMCHEAD D LHEL 2.

U E D RIE IR E R L TV 5.

s OHlIE

HEIZDWTHED T 21T o 12 RNE3 &85, =

x2 WEHEEMER

2k (m) @HRUOWYRELAE (deg) HHUVLYELBEE (deg/s) BORKXIRYTIYEE(m/s)
2FFH 40.67 35.77 302.71 14.81
+SD +3.25 +9.79 +75.01 +0.71
EfrEE 41.15 30.71 271.34 14.64
+SD +3.86 +9.25 +45.68 +0.90
T{igt 40.20 40.83 334.07 14.98
+SD +2.50 +7.54 +85.78 +0.42
K3 MBS
2=
i (m) FRURUELAE (deg) FEBRURVELAEE (deg/s) WOBXKIEY0YEE(m/s)
=i (m) 0.244 0.122 0.032
FUhVELRE (deg) 0.244 0.829%* -0.165
HFRURVELEEE (deg/s)  0.122 0.829%+ -0.083
BB AIE Y Y)Y HE (m/s) 0.032 ~0.165 -0.083
Lfug
£E (m) FBRURYELAE (deg) HRUODVELAEE (deg/s) BOBKAEY Y EE(m/s)
e (m) 0.543#* 0.500% -0.055
UV ELRE (deg) 0.543%* 0.803%* -0.477*
B0 ELAEE (deg/s)  0.500% 0.803%* -0.387
BIODRAIE Y 41 Y (m/s) -0.055 -0.477* -0.387
g
w8 (m) FRURYELAE (deg) HRonY ELAEE (deg/s) MOBKXEY Y EE(m/s)
g (m) 0.083 0.017 0.484*
#RURYRLAE (deg 0.083 0.887** —0.054
HBRURAYRLAEE (deg/s) 0017 0.887%* ~0.120
BODEAIE Y 41 Y EE (m/s) 0.484* -0.054 -0.120
*p<0.05 **p<0.01
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BFMBEEEEIC BT DA E S RRIRD U0 EHE ORI DN T

BeFEOT— I L TRBO ORI D R L M &
B D TTEALRIEDOMHBIREMR (r = 0.829, p<0.001) 73
HENT. £ I T EAEE (BBR#EA~D) &ML (%
BHEE~H) ORIV 72T —4% THES T Z
ol FORER EARETIE, FEFREITH L TR
DORDRELAE & AREOMICHESRIEDHRM
% (AE r=054, p<0.01; 4 E E :»=0500, p<
0.05) A5, WD EAIRD )0 EE & KD O
DRELUAEOMIZHEERADOHBEBEKR (r=-0477,
$<0.05) A SN, —FH FAETIE, ERE&TE
U Tl D i KR 0 47 0 38 B 0 [T A B 7R E O F BIBE
% (r=0.484, p<0.05) A S5NT=.

AT S (2019) Ik 5 EhB 00 B LUEIER, M
R OFHAE R RO R EREEE KT THEEICE
BEHEZDEETHDZENERMINTNS. BT
DFEFITATIITE 2 ZHF T DGR & e o /228, FALEE
WDOWTIRZF T2 XD ERmMN G N>k K
BORORELIEICDONWT, BEE2E<HEESES
ETHRBIICL2BEEREERELSTEHILNT
&, TOBGHEENSWIEEOERICEN THS &
REINTWD {HIAS, 2019). FOZDEEHOERD
RLUAEEICBWTHHEERHBEBEGRYSA SN BT
B, RO RUBIEIC K 2 RIEEEIC K D R0
fHEEEENS Y, BRCEHEBCARSEEE 52
DTN EEZEZENS.

—HTHOBRAIRD IO HEEICDNWTHTHD L,
EABETIARBVDRDREL AE S ORMICE OB
%, FALEECIISEBIREE: & ORI IE OMBIRIRA A 5
N5, FIERBOEENDONT, TRILF—FERE
U COHERE Z AN D 720113 KR D 1Rl 2 i 3
%2 &, TRINF—IREOHAEZEERT HE13KE
YT AL NOERMNDIRIREEZRED Z ENBETH
LEEMLTHD (HN - =g 2009). DFD, At
LTI BB B OMBIBIRZRL TWD T &5,
EKBOYL T A2 OB EDPIR<T D, DEVREKE
His<THZETHMTRAEIRZIRIINF—%2 A
BABEEZREL, BOROYOEEICEEEZH 2
7ZOTIdhnwEEZGNS. 2L T, HMORKIRD H
JEIZDWT BB, SR OFEE & OHBIBIRAIA 5
N9, FAEHCIIAHBEBEGRSA SN, ZiUL, BRI
BEE LR U C R ALBEDI O IR 0 91 0 Fe K v < 7
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WISKERNREEEZT L ENTET, KBlIRER
ENEZRF > TWA 08N LICK WATK S/ 2 F i
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2002). DED LAERILEID LI < WATK E 7R )1 JEf#
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WZEID LT WP RELNFEHENED 2N B OE) =
WX ZREEOMHEBENE N &2 s. iU, FEE
M EREONFREICFE S 72 TE 27> TS alREE
RELTHD, itikzm LI TN 201213 EArEE
DX IR D SR - 7% T EHER O EENE
FLVDOTIEHBRWNEEZEZSNDERTH 2.

4. HERBLUVRIGANDORE
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