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Trends in soccer game data analysis research in football analytics

NISHIJIMA Takahiko*, MATSUOKA Hiroki* and ANDO Kozue*

Abstract

Football analytics is a sports analytics specialized in soccer and has developed remarkably in recent years, especially
in Europe. Football analytics is the study of soccer data analysis based on the development of new data technologies
that combine satellite GPS technology, camera technology, and computer science in soccer stadiums and club training
facilities. Recent trends in soccer game data analysis research in football analytics were reviewed using the review papers.
Analysis techniques for soccer game data can be broadly classified into two categories of notational analysis and motion
analysis. Notational analysis is a method for objectively recording play events such as passing, dribbling, and shooting in
soccer games. Since 2010, based on studies that applied machine learning to ball event data and tracking data measured
from soccer games using data technology, feature items such as player and ball movement trajectories derived from
tracking data, defensive indicators consisting of the positions of defensive players, and image data plotting player location
information were developed. Tracking data measured from soccer games are essential for football analytics research with
motion analysis. Game stat data were compiled from soccer game ball event data measured from notational analysis. In a
study using game stats data, measures of soccer game wins, losses, playing success, game performance, and style of play
were developed. Scale construction methods with multivariate statistical analysis for testing physical fitness and motor
ability and for testing exercise lifestyle behavior questionnaires were applied to develop items measuring soccer skills

from soccer game performance.
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Table 1. Trends in review articles on soccer game data analysis research.

Year | Author Title Type Journal
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al soccer Medicine
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& Cushion | a critical review and implications | review Sports Sciences
for future research
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etal systematic review review Sports Sciences
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2019 | Herold et | Machine learninginmen’ s Review International
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for improving attacking play & Coaching
2020 | Lowetal | A systematic review of collective | Review Sports
tactical behaviours in football Medicine
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2021 | Goesetal | Unlocking the potential of big data | Systematic | European

review

to support tactical performance review Journal of
analysis in professional soccer: A Sport Science
systematic review
2022 | Forcher et The use of player tracking data to | Scoping International
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Table 2. Trends in measurement techniques, data, research techniques, and research content for soccer game data.

Year | Measurement | Data Research Research contents
techuniques techuniques
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Computer- performance tracking data
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for defensive plays
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VAEP (Valuing Actions by Estimating Probability) %
B L7z 8 F O VAEP OFH % B CHHEIL L,
BFOT 7 v a VEBEZ ERELL /2o VAEP 12X
5 EFOHERBEITIE, /BRERT VA M5
(LEHE SR EE T d o 72 T 25 5 T O FH A
WL e olze 2D X, BHEOT— 5 &t
PPEEL TVBDER= VA NS b TF—=F 75, B
BIEATREREO 7 + —~< v PEREEL 27—
¥+tv N To%HSPADL ZHEEE L, HADT 72 3
YoM BT 29 7L —2 T — 27 BT A
LTy A== AICBI L ETOEMEL E
w720 BARIEE, A F) A, AL FA VY,
A5)T. T3 A ATV RXVF—-0
2012/2013 7> & 2017/2018 ¥ — A >~  TD 11,565 &
BEOR=NVARYET=F (A XY PR =4
T—=%) Thol

Joetal. ™ 1, 2011 4FJ 1) — 7 686 G DY v 71 —
DR=NAXRY P T=F DO LYY 71— DY
7L — % W%E T 5 4530 H 12, Decision Tree.
Random Forest, Gradient Boosting Decision Tree O 1
WEEETVEBHL, Y a— MFHET VRS
L 7z ¥ 7 L — 233H H IZ Gradient Boosting
Decision Tree @M L 723 22— M FHIE TV OREE
Db BIFCholz, T, BMFHET VBT
LU OBEEE NS, Vital Area DEEE D K b
W EEHLARIT L,

4. P XITT—HIZEB Ty FR=ITFV

T 17 AARDER

T—=FT 7 /U0y —=OFREIZLY, Yy h—F—
AOEHIENIZ N T v R T TS 1E, E—T 3
YTFVVALEB Ty MR-V T FY T4 7 AR
TN EARNNRTH D, o =T —2DF T v F
YT T= I LELNANEEHREHW E— T
YT F) T AMRICED, F— A OEAMATE)
(Tactical behavior) % il %€ 3 % I H 2B 58 S 1172,
NI XU TT =G D0 F— AOHLMLE (Center
of a team. ¥ 721 Centroid). 2 F— 2 O FLLLER
DO EE T — 2 OFfElE (Length) . I (Width) |
4% (Surface are) (ZA0F S % MIETH H 25FH 5 &
N7z

Frencken et al.” (&, ¥ v /1 —%7 — A OBHLEH %
WES 2T — 2O EEB E Yy =7 — 24D
A XY POBREGH L. WEF — AP RE L%
L TV A EOFHTF — L 0T E 7 =1t 5
CEMURETH Y, F— 28T MET 28 L\ ig
BHHE L UGEHTEAZEERLT F—2DH
OMIETE H X, BT — 4 LS TF — 2 O LS

M OMERBE (Longitudinal inter-team distance) & 1#
B (Lateral inter-team distance) T& - 72 2 THH D
I + 3EERETBR ALV H - 26, 7
VT ANAN NELTZe 20T 4TIV ANRY b
DEET HIRHIL. B EBIEs, LB TF—20
INAERDOFHT =L DT Ly > v 7, K= T

FNO3F/IWE T H o oo #E M B (Longitudinal
distance) DEBIBIT S5 93% D27 V) T 4 I A X
Y MNEMESARELTH Y . FRTOETAHIN X
72X HRAHIMICEBE L Tz, HEE (Lateral
distance) DEBZBIT 2 87% DV ) T 4 A1 A N
Y MIEEARAFELTH ), FHMEFPIELRY
a vEMAMIIBEL T, 72, HEEfER
AT, WB;T — 2 LFHT — 20 ALER O
i (inter-team distance) (J KX BB RER SN
720 AR 1Z 2008-2009 UEFA Champions League D 4
RED 1 ETH 72,

Sampaio and Macas™ (&, ¥ v h— 7 — A2 BT
5GPS ZMHLCRIHIEN N T v R 7T =%
PHOMESNAERIEP LY oY —%2 AL
T By 71— OAMATE) (Tactical behavior) 72%Hl%E
TEBILHRLIz. BEBEIIRFE12/THY,
Pre-Post 7' Y OFEREZFE L 720 PL—=7
HIMIZ 13 TH Y, H2REHOY v I — D
% Fhi L7z Pre 7 A M & Post 7 A Tl 12 45
DSXHSDIZT—L&FERL. I =7 — A28l
bHF = NOFULMLE, F— LR, EFE A
JEREMEDHEE. 7 — A DOFUALED S i b 12w
LEFOWEE, F— 20FLIED SRS IW
LBEFOHBEOEL T Y b o ¥ — (Approximate
Entropy: ApEn) Z 5 L7z Tz > b o ¥ — (2
RINT— 8 OEEEZRTI|ETH ) . HHIE LW
T OEEIFIZEML, 622 0H L FHIT
ERWVWT =Y OWEIIRELRMICR L, (ZIFETO
HHOEM T Y O E—iL, Pre 7 A I & Post 7 A
FETIRTF L7z 2D, Post 7 A F TIEFOH)
ENVEEL. VT —OEMENERLTVSE L
IR ST

Folgado et al.” 1%, 4Fi& I =7 — AR DE N
IZ& D, F—2oftht (Ipwratio) & BSFIEF —
2 OHUMLE R O HEE (Centroid distance) (2L L.
IS AIIBIT BN N L — = 2 T DR T B
T5ZEIHRED T EERIR LT T — A DI
(Lpwratio: Length + Width) & Z5F]F— A D Hls
iEMOIEE (Centroid distance) @ 2 JHH = HE/E %4
¥e L, i (U9, ULL, UI3) &3 =7 — 2k
(3v3. 4v4) HAMERKE T D 2 BINGHGHT % F
B L 720 T — L ORI IZFRZER O 2 E 21T,
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EVIERO T DT — L ORISR E Do 720 AR
2y F— L O OB LRI VIERO AV E
<L BV O B E VRN 2 A TEI Th 5 2
EERHL PRI L7z TP T — 2 OO ER O
BETIE, 3v3 O =7 — ATIEEWERKRO TRV
HHEZRL, 4vd DI =7 — ATIETXTOERT
WAL 722 7R L 720 U9, Ull, Ul3 @ %4E i 10
ADHF» 51— BTN =7 — LEEBRICBINL 72,

5. =LAy IT—HILED Ty FR—=IWTF
T4 AARDOENE
J—=T=aFr VT F) T ARLERIIS Ny

=T —LDR= VAR T =5 2 EE LI —

DAY )T =8 RHWETIR, Yy —7r—

LM, TV =D, LN T F =R YA,

T =AY AT AMIEHE 25 & iz,

o == AT L —WINZ R B EER & A

L72WFZeilc B 2MEH B IE, SAKE, ¥ v 7 v,
0y 7R, R 7V EICRFESN, K= AN
YN T= I B N,

Barreira et al.” (£, ZUER R & K — VAR (Ball
recovery) & OFIfRE AT L. BEAERICERT S
ANV R RSP LT, F v 2 IS K B R
WVERN LB ROBR, 7S AROFHITE) (Defensive
behavior followed by a pass) & #N T 2 — t DR
ZHI S 012 L7z FEARIE, FIFA World Cup 2010 @
HWPBICEHN L7247 — 20 24 A AEI2BT S 1,619
T TV —T =85 Th o,

Kempeetal.” i&, v h =7 —20LEY 7+ =
VIEH DB EAMATE) (tactical behavior) % FEAi3 5
7eODH LWIRE A S L7z, 2SAICH#E S 2IHE
75 Index of Game Control (IGC) % Bi% L 72, 1GC
L= AZAE— FRBEHBECHEZH T, 7
L — A% 1)V (style of play) % #FAli 9 % Index of
Offensive Behavior (IOB) % %€ L7z, 10B (7L —
AZANDRE (KEy v aryTLb—vws ¥ AL 7
ML =) RMET HEYRIEHE Th o 72, AL,
Bundesliga (2009-2010. 2010-2011) & FIFA World
Cup 2010 DE6T6 REDEKERE Yy v a vy 7L —
(team possession) T&H > 72,

Hughes and Lovell” (&, ZEA~OY)E: (Offensive
transition) 7L — O A ST L7 72T T
V'— > (Offensive zone) TOHOYIETL - ¥ v 7))
TOYBETL =7, HRPHEAEESICERT LI L
LD L. 720 WEAOYPREZDORAD
27 V—PEETH), 17 /¥XA (Long pass).
K1) 7)) (Dribble). 7> (Run) % EDKR— L%
ANZES A XY N SR A I 5 72 DI e 24T

BCTHDLIEEHLMII LI, EARIZ, 20142015
EQOMMF ¥ v EF XY —FDh—F X2 A
FT—=YD29HEIIBIT 53,077 L —ThHo7,

6. AIFHEBRARICLZ 7Yy MR-V TFUT1Y

AR DENE

1980 SFA DY v A —WiFeTld. ¥ v 7 — g%
HWEST D AF VT AN (Skill test) 2SBA%E S N7z,
Ty =D ) TNEREZES S 8 DT T
TAMIRFESINDFEHT AN (Performance test)
MBS Sz BT A Mk (Test-retest method) 12
£ 7 A NOFEEE &bz, HHAY T A MG
HEOWTERNR S 2 #H LT, v 7 —FHe
DRTAEE T 5T A b O EZ 57 (KT
T DS S IS NTze LA LT — L8 T 5 —
N YANDORYGER TG TIE ol E b,
=R T =<V APSY v h—FEElET S
THHZMIET S LDt E 2o 72,
ZUUED BB LT — 287 + —< o~ AMEH
HEZRZET 2720120, FeATHIZE 2 5% &3 % S0k
WE72 1 ClIAR T3 TH Do B — A VIZFNF x
YEF RN =B L, B Lk 5 ERAEO
v H—7 L =259 % Technical and tactical skill
(FeAfrigeafr Fepe) 13, EEACRTER N & LCTH v 7 —
DEMRDFEMLTBY . IO OEMER I
W32V ETHDL, ZOL ) REZ RIS
B 72D, EMERSATFE 2 B L 78 L RERE
WEEZED, Ty h—DF =T 3 =<V ADDS
BT A4 NIWVAFNRT 7= IVAF IOy 51—
Fre 2 ME S 5720 0HEHE NI S N7z

Fea oG V—7Tlx, K7 - EE&EI T A b
ESEBYESITEIO G T A b D720 DL EAT
BT & 2 RERE L & 5 B R 54T O FiT % 58
LT, o= =T 3 =< ANy —
Fergk 2 Wl 2§ 5 HH % B % L 7. Suzuki and
Nishijima™*” &, EEHFHEE LTTVT 7 A %
P RN G @A LT, Yy 1 —DBEMR
DL TWDLHT I — OB L FhFD 7 — 2%
T =<y AHEBEME L Yy —F—LT—
FICRERR AW LT, 4L EEEOD S
WEER e L SRR oM EIE B 2 B L 72,
Suzuki and Nishijima™ (X, v % — OB EFHE O
TV—IlHE5T 2 [AR=Z2%DL 5] [ L7lF
L1 (9] oMl s s BHRELHET %
=X T =< AHH &R L7z,

Suzuki and Nishijima (2004’ (. ¥ 7 <F fi§
(Delaying attack. Forcing play in one direction.,

Squeezing working space of attackers) & & A 5F fiff
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(Defence to attacker with the ball, Defence to attackers
without the ball. Defence to attacking space) 7* 5 R,
ENDTFHFREZ TS 57— /87 + —< ¥ AIH
HEZ% L7z, EhEET) v 7 2@HL T,
Yol == HIBITHBERN TV -5 5
I 71— OYCER R & F R R WE T B T — A%
74— Y AHHOZLEE WS NI L 7.

Tenga et al.’” (&, SCHRIFF7E 7> & BB AR (Offensive
tactics) 18 TH H . Pl #iffi (Defensive tactics) 3 THH .
RE T a V#EF (Possession outcome) 1 THH D422
HHEER L, Ty h—DF =287 =<V A543
Moz OWERHE % % L 72,

HEBERFZE T 5 Tenga et al.”™?? Tl 7L —Hkifr
(Playing tactics) & X E#% £ (Goal scoring. Score-
box R A) OB EIAL NI L2, HFF— 20K
%58 % 5T (Imbalanced defense) (24X} 3 % 47 &~
% —7 % v 27 (Counter attack), 7 7 4 FIVH—F
(Final third) THi%H L7258, SELLEO/SZ 905
M snhzory 7 R¥ Yy a s (Long possession)
TOWE, <% bL—7 1 77%Z (Penetrative pass)
TOWEI, WBEERICEBTLZEZHLNITL
720

Lago-Ballesteros, and Lago-Penas'® & Lago-
Ballesteros etal.'” 3, B R (Score-box FA) ~
? 7 L — 47 (Playing tactics) O &) % 54 L.
Score-box BAD7=DIZ¥A VL7 N7 % v 7 (Direct
attack) & 17 > % —7 % v 7 (Counter attack) 13,
L IKV—747T% v (Elaborative attack) @ 3
DR RD B 5 WM T L —Th b Z &L »
\ZL7z0

F4 OWIFE T N — 7 Tld, BRI L ERE
Ao 7 A PEFREEH LT, Yy =T —AlB
2% 7L —BALOZRED ST & WEBIZBIT 5
T h B ER SR T 2 HE 2R L 7,
Matsuoka et al.”™>™ T, BT EL LTTIL
77 AL R ER ST R B LT Ty —
DOHMRPHBL TV LRFOT v =7 — A28
55 & WD T L —IHH LGERIEEE I L
2o o= =2 T X TT=F ER—
AXRY N T=0 T L—THEB MR L., 2484
FRNED D % v 71 — RO E K EFHMIE B % B 5
L7z

Matsuoka et al™” (X, v I —7r—2D T v F
VT T=HER=NARY N TRy =D
T V—HHEEZR L. %y I — 7 — A DO
REDEREFHIEE 2 5 L7zo TN 7 7 1 &zt
)RR L DA L7z =5 7L —
D EVERI R L RIS 5 5P 77 L —IH H 2 HEak

L7z HEFERETY) v 7% #H L T, Set
defense. Control defense. Press defense 7 5 i il &
N5y 1 —FREO R THEEN S, M T v F»
T = PO S T T L —THE 04
WIS Lo EARGHT Z B L C5Fi 7 L — 11
HOEREELHL2IZL, VI v F T T7—h
LR L 72 e O SF il 7 L —IHH % # R 2f fH
T =5 GER - REK) IS 72, HHE UGS HE
(Item Response Theory: IRT) % #fH L T, i 7' L —
HEHOHEBEMEL 7T A MEHEEZHLMIZL,
= — A DT RE D ZRE R B 2 B L
72

Matsuoka et al.” (X [ fk 7 Fhe & @A LT, ¥ v
= — L OFIHNOY)FEFRE (Defensive transition
skill) % ERERFMI T % 16 THH 2 % L 720 “F i
NOYRET V-G (FLVARIOYET L —.
FORBIIHT YTV —. HFOHEZUIST 5
U7V —. FH~OET L —) OZREHmS
HEHB L, SFRNOUBRRERE RO L EZ ] 5
L7,

Joetal” &, hyh—F—2DKR=NV X}
T=y oty I —WETL %2 HET 5 45HHE
HERL. REARSHTZEHL T, BT L —IHHD
R E AT SIS L7 WET L —OER 2l
T = GER - RZK) 12, HEREF5H & RE
MRERTorE2EH L7 o/ TfE?»,
K= WANXY P TF=FDOMEINLY v I —LE
H #& 1¥. Forward moving. Pass. Connection
movement, Sideward moving. Width and depth. Side
attack, Final Area TH 5B Z & X HHE N L 72,

DLl X512, #EROY v 51— 07 — 2553 Fik
WOMIE S NS — ABIEET — Z IR T o
FHREXET vV OLE RN & B L 72 REERER
FEIL, o= —apbitllsn /T v ¥
VTR = AANRY N T DL Ry T
T = F\EREFHO 7 A N T S H UL
AT e A L 72 R R TE H O REERE A & 56
BLTWS, SNHDEBIEY v =7 — L1281
L7 —DERETHET LI E0b, L —HAL
DEREFMT 525, 77— 4§ FEMa—F 7
DHERT L2 ENHEEE NS,
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