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EREZELTND, £ LT, 2D 5 ONEEORZE MM TIEOBR, #AR X OUSHIZ
BWTHETREZHA L LTEFAL TS,

SHIZ, TONFEHNT Y 2 W T FEMIZE 2B T 5 FIEL LT, e~ U v 7 R
ZREL TS, W9~ FY v 7 ZFRE 2EBIIHITOND, F1EBEO~ NI v 7
A CHIZERI G & 70 2 i) O TR & RFFIANRBLIC X o TIfr i 2 K& <3 JE L, A4
DALESTZ2T D, FLE2LEBEO~ MY v 7 2BV T, ) ORMAFRIREL, BIE

eI, M ONrE & REB LR ORFMZEIC L DT TV 2T, LD
AR A FERIC L2 & R LTV D

262 EE
F 5 (2008) DEFZEIL, ABFZEN GIS 4B ORFZERRITIIZED 59 b, D KL 5 s & o
D, BHBHWE, MIBESTFICRDDNE, BHITHORBEICHIET 2 2 L& AHIC LT
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LHZEML, REFHTHS, HIEL, HLETHHEHETHY, 7777 NRAZ U H—
FELTHATEONEW D RICEALTIIRETORERH D,

ST, FHBHQR008)DISE~ R U w7 A& HWD & AKEIE, RO L HIZpEINS, £
T RAEPTOY v W —BFOEFHEET = A= a L TAFELTEZLE, K~ v o %
EHWDERODEDITHETE D, H—EME~ N v 7 A TIE, iR R BLITE R
HCTHY . TOFBEHITH -FEICBET 2, fWVTE B~ Y v 7 2T o &
FHRBUIRLVW LR TH Y | BYEOZERZELIZOVWTIE, 22 TE#BIEZ2FH{tT 52
EDHEH T2, BFOMEDHEZRMNG LT DO TEHHDOARIZL DR EFR D, Kt
(2, NZE & TR L OBMEORB LI oW TIE, BENIAEET, ERIIAT &, B
G E SIS,

felF To ANRERET Y TIHEES S Rl OFHEIL. EONFETIE. ROX 122D, %
T, M ORI RILIIBBEN TH Y . TORBEITE-FEICBT 5, iV TH B~
MY v 7 ZATiX, M OKAFEHRIUIE CH Y . BHEOZEMELIZ OV CIRBEBBI%k T
RIEND, (L& TRB L OBEOREFZ(LIZ oW TCiX, BB, 2B r6e. mrE
RA[ &SNS,

FEH(2008) CTIRE T DB FILE CTHTE 2 b, AR, — /A, ry h—oFHMH
FIENLOWEEEV Z B E LT v =0 E Th o & B i n, £hiZg T
72 BRZERMRMT O FIEBRSE . IGHSB~OE L W) BRI BRSO Z L NEAM T BT,
ABFFEIE GIS 3BT D AR — OWRFZERIFNT & 5 FHIOEFENZL < ROIETH D |
FEEF R OEEICHMR CEEENTH D,

277 KAEDESE

21 i 2.6 HiE TD 6 DOREFIEOELENG . RFSEOFHMESAE HMEIX, &K
DEINTEELEDDHZENAETH D,

LA, WERIRY, ZEEIAONC S ARG R > o3l L T R O B BATEI ST — & & - T
HRTHD, 1REI0N0E@E LT, REFOBEZ 0.1 L 0.1m AL Tk L7727 — ¥
2R DRFZERI AT IR HL TV D, AU, FEFEWFEME E - 7210 D ORFZERIFRTICF
W, B2 FEORBICEENT 2 /Rt 2D T D,

Folz, oL ra—xR LERICH LA R a—R Loz L, BET 58T
HD, NAT—ZAEEY HTRFEOITEIN. SAORINTEE L TWBEDN. 55N
BEY LT, MDOBRFADNADOKINIEEST L0070 E, T=A—a ALK



RO LADET, BELELLDIIDR,

31T, ERMEMFEONEF T, VY I —ORFZER T & D IS FIFFRICEY KA 725
I% <, £2, MR LORMERZ RN LERNEEZ B L b LD L &
BIZIROND, BARY vy I—WEOT BT I —CRFIFPEL—AZRET S JFA 7T
L —EEO R MARKIC L UL, GIS W20, BESCAR— L OB X 2K & LTI
L. WHRLSHIRETEDRT, ARE LD AL FE2WZZNn TN D,
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$BIE T—HHH

H3ETIE, AFRICHEAT 27 —ZIZ oW TaHT 5, 4lEl, EHIE, IRERRKIC
W nWisiE & RIF{EZED Prozone fH(Fl STATS) L V. &KL T KFEY v h—V—T7 D
56 2REDT — X B ERIA AR TR L7, ABEEZZOT — X OBBICET
5, P, HI1HTIE, T—FOWEIZHOWTHE~ND, #i<. HI328TiE. F—2Ek
IZOWTHHT 5, EHIZE33HTIX. T — X DREEOV LD TH D XY EIEfEE B L 12,
GIS V7 b ETHHULT 2 HIEIZ DWW TR 2,

3.1 T—AHE

AHITIE, T2 EICHOWTERD, £, Prozone #EAMRHE L TV D v I —D 7
F =~ AN AT I [Prozone3] &, BFLAR—ALOEEZETATEHL, FAH)
TEMT =2 Lizb D%, JEEMOSHT Y 7 b EIZR RS D HOV AT LA Th D,
Al ZDOHHTY 7 F ETRRIEDLURO, ThbHET—HIThicd, AXTT LN
TOHAT Ry NT—7 TEEI S, BEER N T v X T T — 2% csv 7 7 A VB
T, EHTRME S, b, BFLA—LOMBREIL, BHEBICERE ShZERD
BT A AT ES LIATONTND KD 70, BUSHFIEOFHMIC OV T, #HAMTH D
TeOARHTH D,

BB, AFLERET =213, 2RLFRFY 1=V =750 RO2HEETH D,

2028 H31 H 7r U XNMKRT 3t 70l XK%
2029 A 13 H 7r U XNILKRY 3t 7 2—7 K%

Box Score (T —LADRBRTFTA L, ZTORY Y 2 VBIORATOT — 4 257
72 ECRRA LIRS X, WA E b7 e VXML KRFEL Y v I —FD web ~X—
( http://www.seminoles.com/SportSelect.dbml?SPSID=917043&SPID=157114&DB_OEM _ID=32
900&Q SEASON=2012) XV AFAEETH D (2016 4 6 HELE),

32 T4 K

AFLET—H#ERIL, CSV 77 AL T, 1 RET LT, 320 CSV 7 7 A /VIZ45E X
NTWn5, EHERIIKROEEY THDH, 1 2HIFE, BIF-ORTFOBEREN 7 7 A1, 2O
Hix, B¥0ORFOBEBHN 7 7 AL, T LT3 20X, R—1D7T 7 v a 34K (X

13



A Va—h, I NVE) ORFEMERT 7 AV TH D,
_2.csv WEEEORFOBEFES, events.csv 23R —/LORFZEMIERDO 7 7 A L Th 5,

-

Zai =0 = HAX

B Florida State University Women v Duke University Women_1l.csv 2013/04/02 2:48 Microsoft Excel ... 82,678 KB
[z Florida State University Women v Duke University Women_2.csv 2013/04/02 2:49 Microsoft Excel ... 87,138 KB
[ Florida State University Women v Duke University Women_events.csv 2013/04/02 2:49 Microsoft Excel ... 392 KB

3-1 BHEIFAMIL—E

£ CSV D7 —~v hOWEELRRD, £, BTEOBEENF T 7 1 /LIZIX, ROIEH
DM TS, 0 WIZEBERORH LA TH D,

1 xtikTF— 24, (Fixture)

512 %EF4 (Player)

513 F—214 (ClubName)

4 5% (MatchID)

515 #FFKS (PlayerID)

F6  HitkY-nE S (SegmentID)

H7 KA (Time) . ARG : 0.1 B HUL

518 F—2L1FE5 (ClublD)

519  BFEOAME X A (PitchXPos) . fiFEE : 1cm HAL
110 EFOMEY FEE (PitchYPos), R : 1 om HL

WIS, R—ADT 7 ar 77 AR OEEBPBEHS A TS, i, AFRICE
HEITE o T, —HEB IOV TIEARTH S, ZRSICONTIIHALEIET 5.

51 xtikF— 24 (Fixture)

512 #EF4 1 (Playerl)

513 #F1DF—24 (Playerl ClubName)

54 ®F4 2 (Player2)

5|5 #F2 DT —21b% (Player2ClubName)

516 A2 K (Event), ex:Pass, Tackle, Touch, Shot...
7 WAEES (MatchID)

58  HifLY-iknE S (SegmentlD)

14



519  FEfE (Time) . MR : 0.1 FVHLL
5110 A2 %S (EventlD)

13 EF4 1EE (PlayerlID)

14 &EFL1F—L%ES (PlayerlClublD)

515 EF42%EE (Player2lD)

Y16 E&FL2F—L%ES (Player2ClublD)

17 AR—/LONE X (XPosOrigin) . FEEE : lom HLAL
5118 AN—/LONLE Y J#ERE (YPosOrigin) . FHGEE @ lem HifiL
119 WAy MEOR—/LOAE X FEFE (XPosDest)
F120 WAy REEOR—/LOAE Y FEFE (YPosDest)

33 SREAFOEBFOEFETEZGISY I FETHIRIET HAHE

A DORAME L 22 25 mEORF R AT Y HEanc, £31E, RAEah, BREL0 LD
N TWZONHIRTAMLENDH D, TDOTOITIE, csv T—F D F £ TITHMENHEEL < |
BELR—NVOBNE(LET = A—2a V CRATLONEE LV, ZRIUTIE, PostGIS &
QGIS EWH 2 ODGIS V7 " =T HZHWDLDN 1 DD HETHD, 2250 7 K&V
ST TZEHIE, PostGIS X7 —# X—ZXDEFIZ, Z LT, QGIS &7 =A—va VERRIC
BEATWLINLTHD, FIROGIS Y7 b =7 ETTY =AM T 256, # 32 fiCik~/
7 — 2 A% PostGIS, QGIS LTz 27 —#BRUTEMT 20N H 5, 2 T8 3.1.1
HTIE, CSV 77 A NDT —HEREHE PostGIS EIZT — X N— R ZES 25 LT
WTIRR %, iV TE 3.2.2 THTIE, QGIS 725 PostGIS L7 — X [Tk 32 ik L | #Eke
LIeT =2 %7 = A=V a rRRIELHFEZOWNTRINT 5,

3.3.1 PostGIS EICZERT—EN—REERT 5AHE

AIETIX, CSV 77 A%, GIS Y7 N ETT =A—3a VFERT 50O L
T — B R—= ADREREIZOWNWTIER D, 7235, PostGIS DA A KN — /LI DWW TIEARFH L TIX
BT 5, 7L <X PostGIS DAX K 7 v m— KX— (http://postgis.net/install/) %% 2[R
WETEE T, Fe, A THOW TS PostGIS O/3—2 3 UE 2.1 Th D,

Stepl CSV 7 7 A /W RTE RO KR4 2 380
RZEfiA~7 V=7 N& GIS V7 b ETTr=2A—2a VERSEDITE, 7—FBR

15



AT -2 D FN 75 1 DL B BLE 70 %, 38D CSV 7 7 A MZIZEND RN LD
BEF O @S THEf (time) | 215 H LT BHUERT 2, Bz iTlED 5 oFRRIERIL,
yyyy/mm/dd hh:mm:ss.0 & 9%, #& 3-1 OFITIiX, 5 Time o 23, JLORFHEMED KA
ENTWDAI, Time z BHFTIHER L7z B A - BB O R R IS 278 LT B,

& 3-1 Bft-KHET—2DEMEDT—45 5

PlayerID = SegmentID Time z Time o ClubID
32247 0 2011/09/18 1:00:00.0 0 1708
32247 0 2011/09/18 1:00:00.1 0.1 1708
32247 0 2011/09/18 1:00:00.2 0.2 1708
32247 0 2011/09/18 1:00:00.3 03 1708
32247 0 2011/09/18 1:00:00.4 0.4 1708
32247 0 2011/09/18 1:00:00.5 0.5 1708
32247 0 2011/09/18 1:00:00.6 0.6 1708
32247 0 2011/09/18 1:00:00.7 0.7 1708

Step2 PostGIS EIZHTHLT —7 L % 1ERK
PostGIS &%, 7 — & _X—AFH Y 7 | postgreSQL ZX— A & L, 227 —# [AliHic
WELEY 7 MU =T ThHI b, T—FBEFEICZ =Y LIRS SQL Ofi
BULTBIhbhD, ZLT, T—FaHtHFAUHERE LT, AR TEDT —H
XS LT — 7 v 2 BT 2, BFEOBEMBIN T — 7 V2532 27 = VU
., M 3-21T77,

16



|| SQLLF 12 | H3ormliTu-ELs-(3Q) |

¥

bl

4

elliz ETHAIRR

= (

CREATE TABLE duke s

gid numeric NOT NULL,

fixture character varying,

"Player" character varying,
"ClubNAME" character varying,
"MatchID" numeric,

"PlayerID" numeric,

"SegmentID" numeric,

"Time z" timestamp without time zone,
"Time o" real,

"ClubID" numeric,

"PitchXFPos" real,

"PitchYPos" real,

CONSTRAINT duke s pkey PRIMARY KEY (gid)

m ]

K 3-2 IH|WT—ITILERFED SQLa—FK

Step3  PostGIS ~D T — X Fi A iAFx
Step2 T PostGIS _EIZ/ERL L7727 — 71T, Stepl TIERR L7z CSV 7 7 A V& FiAriA
o, MARAET —HIK L, EMT—F THDHZ &, ThabbLBMEN I ERE K
W D F[geom) & H7- 1B L, ST & X RS, Y RS & T ENFEE L.
TR EENT D, U EOBMEELITS 7 = U HlEK 3-31T5R7,

| SQLIF«8 | H57cATI-ELE-(3Q) |

-

BEmaTY |

-

AR ETHARR

[COPY duke s FROM
'E:\Florida State University 2.csv' CSV HERDER;

ALTER TABLE duke f ADD COLUMN geom geometry(Point,-1);

CREATE INDEX duke s geom gist
ON duke f
USING gist
(geom) ;

UPDATE duke f SET geom =
ST SetSRID(ST MakePoint ("PitchXPos"™, "Pitch¥Pos"), 0);

4

m |

3-3 ZEMT—2N—X/EFFED SQL a—F
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DL HIT LT, PostGIS IZZEMT —H R—RAEHEETH 2 Lk S,

33.2 QGIS CEFER—IWDTA—aVRTETDHE

AT, GIS V7 hv =7 QGIS Z W= RFZEfT — 2 O 7 = ALIZHOWTELAT 5,
2%, QGIS DA A F—/LZHOWTIE, KX T Z2HIEZE T 5, 5 L <13 QGIS A
2y rm— K= (http://www.qgis.org/ja/site/) & SFRNTZT2& 7200,

Stepl  QGIS 725 PostGIS DZE[H T — & N— A |ZTHzefoe, K OT — & DB
VL N—ND [PostGIS LA Y DM 7A a2 % %210 w7 L, [PostGIS 7—
TNEBIN UA Y RUEREET L, DI 22V v 7 L, #9207 —4X—2AD
la AL e 22V v o735, BMLIWLAYZERL BN 270 v
79% (X 3-42M), ZDOLXHITLT PostGIS EDZERT—4 % QGIS ® LA FIZ
RKRTED, 3-51, 7R UFNINRFVS T 2a—27 RFEOBEFOBE T —F 48
MU TRk F %27,

/ PostGIS F—JILEENM [~ |3l
iR
floridal -
a2t ) RE FillFs: Fhird %77

A%-7 I:T'h','-"JL Ij:lii,\ |:T"*'§@'fj IEFE'?:T"*'?*?{'} ISRID

=l public
- public event geam LA - 2451
public passable_area_all geom LA oA 2451
copublic - passable areaall FS | ecom SAAH e 451

Copublie {geam it S A 1451

< | an
SAANERLROT-INEIARTD
wEATva

IENDCAY FrILATERTE(S) Bl AL

3-4 TPostGIS T—JILZEM] DAV KD

18



[t
= [ ° player
o @ Duke University Women
- @ Florida State Univers=-

events_densified_--
duke {2

events
passable_area_all_--
passable_area_all_--

-H-E- -

I3
QiEn 7 @

[¢]

- E-E-E-E

ES

P mssoL

@ Oracle

@ PostGls

f Spatialite

& ows @
B NS

2012-05-13 01:23:20.000)

BHER| 669,18 ERE - | e v ]|
B 3-5 ZEFOBEBEMIZ QGIS LITEEM - RIRSE-HKF

Step2 77 7' A > I[Time Manager] DB/l
Ama=RN=TFIZ3T740) > ITTT7AL L DEFBREAL ANV BTV 7T
5, BCDOTZ 7 A H B [Time Manager] #3iR L, A VA —1LT 5, £ A F—
THIIT 5 LM 3-6 DX HSRT A FUDBMESLD,

Time Manager [

-
-

. Settings Export YWideo  Time frame start:  2012-09-13 01:23:33.000 Time frame =ize: | 1000 % millizeconds |-

L {} [

' 2012-09-13 01:00:00 2012-09-13 01:4%: 11900

3-6  [Time Manager] 74 > K™

Step3 Z A LATA X DRE

[Time Manager] VA > KU ® I[Setting] #27 YV v 2735, IHIZ [Addlayer] 27 U v
7L, T=A—=vaAblizwn, B - BAROBHAZFF> LA Y 2B 5, @z H
e FRMREREL. BERY 227 Vv 735K 3-TOL DT = AFKRN AR
2%, BRI 3-71%, WAEBMBER, ©r 7 F—LORTRED > THRMICHE % B
WML HmETh D,
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K 3-7 BFER—ILDEETET - A— 3 VRRLEHEF

ZOXICLTGIS Y7 by =7 ECTRFEER—NOEBNEZET = A—2 a3 & LT
b4 22 ERHKRD,

20



FAE NRFHEI)TOHE

PSNADAREMEICE B L2 R OFEM 21T 2 7290121, £, SAFRRZY 7T E2HET
HUENDHD, T T, KETHE, AR THNWD SAFREZ Y 7 OHEE FFIEIZ OV TEE
925, 9. H41ETE, FHEOBMEICOWTHRARS, #<HE 42 BTk, HEEEETT
AT 2708y AFRIZEIT 2R FOTEET V&R — LV OBENET MOV THL
95, wEIZ, F43FHTIE, FITTHHA LT =X ZHOTHEET 256 O FIEE R
L, HEEREROTY 7 LRI A EZ T2 ) T & igd 5,

4.1 INRAEBET ) 7 DEEFIE

AREITIE, NAFARETY 7 OHEEFIEZOWTHAT L, £ 52U TOLIICE
D,

P={B,...,P,} : W&HOF—21 P OEF 11 A
Q=1{0,....0} : SHETOF— 1 Q DETF 11 A
Py : W F— ADRTF P, OB~ P L

q, 1 TFEFF— LOBTF Q, OIEST F L
vp 1 FLP OFRBEFOES

vo, 0 A0 DEETOH S

vy @ AL O S

b(e) : W% 1 2B D R— L OMLERY F L
Clxr) s xZHFOLET S, FEr DM

TDLE NANARERMEREOHAY &3, R— N Z2RFFL TWRWEESETE P, 28, R
—NWVERFEFL TV OHERT P D, R— a2 #ia & ERSND, AfETIHHE
MRETNVEMEL, TN LRMEEZUT2oLT 5,

RMEL : HOBEEERTF B S R—/VEERE TICHUR Y ICRETZX 5,
2 SHET Q O LI Y ~OBEN T OR—/LZ2EIRNT 5 Z LR TSR,

R ATRT L.
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d ]ﬁ—w%&ﬁu

| By ARFHBETE ZES

c (b(r)n) ) B e sl 3
T 9) R—)LBREEE

b(t) Bt lcHT
R—ILDUBENT b

EEE d P R— R

K 4-1 NRADOABHEDA A —TK

E/eN 4- 1205 L, ROEIICHATE D, FHNKGTEFT P 0D EBIA
AL (MEyICAR—L LD bRAFRFENHS BIETE), K R— A2 sy IC25E
TLETORKMZBE) ITHOETQ, Ziftbald Ly (R—A2@f THIERTICA
HZ—t 7 hENR) &, MUKy IR AATHRE LRI 5,

Bk, AR TIE, EEOHSYZ, Ty FE2—UImDOIESEZ Y v RIZHEIL, 2D
IHLOWVWTNNDIY v R LERT D, EyTFHDOKET Yy FTRAMENHELT D
LT, HOWFEICERT DA — URERRTF O/ SR ARERIR A R D H LD,

42 BFODTHETILER—ILOBEIETIL

FA41EI TR LTS A2 W TRRAARRT ) 72 HEET A 720121, BFRELER—L D
SERODLVEND S, T2 T, AKEITIE, BFER—LOEIITHONTER D,

421 EFOITHETIL

Ritschard and Tschopp (2011) {Z LAUIE, 2011 40 FIFA U —/V K1 v 7 KA Y K&E%
BEICKE LY v H—RFEFO by 7AE— % 21kmh L EEEDTNDS, £ T,

22



KRRV =) =T HFOFT =2 E2H/ O AN TIE, ZOEEELSEIC, AL TO
ITEHET VI IR TIL, Py 7AE— RO L 725 21knvh ClROFIRIZSE SR E R CTHE)
<) &%,

21km/h &) DIF, REFNCBNTHEYRME LB XD, HlzX, 7r U ZMLKRF vs
T a— 7 RFORE, Bt 45 nMICB T 2 2RFOBBHHET — 4 (F——%R<) O
9B, 21km/h (3 24%REBH SN TND, LIZR->T, AWFFETOERFED by 72—
RELTH, ZURHIEE VW2 L5, M 4-2 CRFOBBEES ML =T,

200 - 100%
150 - 80%
# - e
=100
- A0%
N U mmmtEE
50 L 0%
0 —m—FTE%
0 0%

L T N N N S L) SV S S 2

% 8 km/h ¥

B 4-270YUSMIKRE vs Ta—YKFE G+ 45 PHEICE T H2ERBFOBBREN T

KETMI, HFFICHMTH L Z &b, EEOBRFOTENCLT LHAIL THARWY,
UL, RS, #EEICH AR AEHETE D LW BFNDHDH, LIz T, fH
7RI PR S E L 2 B0, AET A EZHAWD Z & T, Bl KB OREh 23 7]
REEBEZTND,

422 R—ILOBHETIL

feld T, RIETIX, NAREOR—VOBENET VICOWTHIT 2, AIFFETIE, A—
NOBENET VE RRGCFEE E&6km/h ~ 20km/h (1km/h XYY D158 Y ) ORI C%
EMBETE 5] L95, ZOFT/MIROHENOZY EEZD, AFETHND T —
B DRAR—=NVOBEHESAOFOTR (- 4-358) O, FH—TUSAARHNHF =15
s, SHITIMUEZERLS by 7AE— REIZIERGHHICEZD THHENHTH D, 7
B, REVIMVEIL, K 4-4 %75 & EFITEVERO RS2 TH D, K& S7-#ih
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LLTE, A=V OBET —FIZAF v 7RFTANILTNDZ Enb ANFFITERED

T L— & ORI ORRENE U T D TR ZEN 5,

nE, Yy h—0RL, HUEFOH EZETr—2 Wbwd FEHK bHV1ED
72, 3RICEMTE 2 T e by, UL, 3ReZEMEBET 255101%, §tE
AN EHEPOIEF TR WVERRMZ T 2, £ 2T, AFETIE, &S i3S H%oOME
ELTRENDH L, 2RTZEM ECOBENCRET 5, Lo T, RET VX, HNS

T RN REDRNTA— Va2 BT T =AM TWAEETLENZ L D,

F-Lal JREE FBUTE

30-
3320'
=
{hi2
1
10-
Duke University Florida State University
F-hB
B 4-3 AR—ILOBERESMBEOITE
F-LB FAEE R E
F—LE #  Duke University * Florida State University
30- *
*
*
© . * *
F * * *
9‘20— : - . ‘ * e .
£ . cody vt OO, * .
B s freees e .
L ; Qo
10- ° o o‘“‘f.. o | »
- * e
Fd 5 et TERS < *
’ o * . - -
. g vy . e T +
AR
e
0 20 40 80
FEENEERE m

4-4 NRR—ILOFHEIER &RECET HBAR
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AREITIE, F41H, FA42H TR FEE, FIETHALLEZT —ZIZHTIH D,

431 AHARDT—F2MEITHEFIE
FT. AIEIE TICRANLET7 A TY ZLF, FTOM 4-507 v —F v — FTRED,

B

e il B EROTERE%ET 5.
S MR Time_list[],

Hi— I M H AL —F Speed,

EwF O Lyl &S - Pitch_grid

2

LB TH hERTE L
Al Time_list [ ] 1SS AT 5,

¥
_________________ Time_list[]=0,n, 1

2

————————————— Speed =6, 20, 1

v

—————————— Pitch_grid = 1, 8064,1

DHBEEEFF, IR
+— LB A,
{EED Pitch_gridl=
HETE D

HOTFREFQIR
{EFEOPItch_grid~
BErhDh — L EEZD.

RRATREASS ol ERIEL.
F—A—R BT 5.,

A

_________ Pitch_grid

oA

_________________ Time_list []

4.5 NRAAREHIED 7O0—F¥—k
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Wiz, B 4-5OFEICHI 72, GIS VY 7 b ETOTF —ZE/EFIEIZ OV CHAT 5,

Stepl F¥(HE LT, By TFEfMner Uy N (KEHTIE 101 mlUGOIESE)
ZHEIT 2 GHZAZXDEINIE TSR 7Y v RPESE LAY 2 TH
D)o KEFNZBITHE Y TFORESIE, T—1TA (K 4-6 OFEHFIH) 72m |
2oFTA4r (8 4-6 OFEHH) 112m TH DD, 7V v REILE 8064
7B, %570y ROBELRENRFRE L EREATAWEIHEEZT D,

K 4-6 EvFELIZTYY FEREIEL-HF

Step2  (EEOHFMHICBIT 2RTF LR —NVONET —Z ZBINT 5 (X 4-713FF—L4
A TEFIZCHBETORH TH L, ALBR—/L 2R LCBRRTE, Hl
NTOMOBEERT, FABTFHET, 2N LTHRLTND),

26



K 4-7 BFLAR—ILOHEBEZFEMLEHF

Step3 51 [HLWERTF P A A— VELERFE TICHE Y IZBETE 5, ) 2230
BNIDONT, £27V v FORERTHIET 2 (i, AFEHITILE 42 HiToi
HOEY | RTIEAEE 21km/h (5.8m/s) T, R —/L1F 6~20km/h DWF ) [ 4-
8 1% 20km/h] CEHEMBEN L T 5). 4-7TDRFBIOR—ILOBET, 4
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call:
gIm(formula = probability ~ st_distance + sin, family = binomial(link = "logit"),
data = logistic_source)

Deviance Residuals:
Min 1q Median Ely] Max
-2.15272 -0.05641 -0.00832 -0.00138 2.57397

Coefficients:

Estimate std. Error z value Pr(>|z|)
(Intercept) 0.49120 0.85553 0. 574 0. 566
st_distance -0.24260 0.03346 -7.250 4.18e-13 ==+
sin 4, 88568 1.19351 4,094 4,25e-05 ##%

signif. codes: O "#*%%° 0.001 “**' 0.01 “*' 0.05 *.” 0.1 °* " 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 336.01 on 1181 degrees of freedom
Residual deviance: 134.97 on 1179 degrees of freedom
ATC: 140.97

Number of Fisher Scoring iterations: 10
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BESnJ5La—FK

R ITATANET B 75 Ad a— R TICT,

@ NRABETY 7 ZEHET 52— K (Python, PostGIS)

1: #coding:cp932

2 e m e e
3: # Name: passable_area_template

4: # Purpose: to calculate passable area

5: # Author: Wataru Morioka

6: # Created: 2015/85/15

7: # Last Updated: 2016/69/865

8: #--
9: #EZHDPHIL-EEZ TS,
10: time_list =[] #HEBF —LAD/SADNBECGPNEBEEFENT S,
11: speed_list = range(6, 21) #3 & — F D ERIEFE~20rm/nF EHT 3
12:
13: #FH sqll L HEF —LD/IIANECGDNERBHERD HTISQUXEHLATS,

14: sqll="""SELECT Time_o FROM event WHERE (event LIKE 'Pass' OR event LIKE
'Goalkeeper Throw' OR event LIKE ‘Goalkeeper Kick') AND playerlc 1 = 1708 AND
segmentid = """

15:

16: #postgreSQLIC 7 R T8 /My o — V& ZH4AL,
17: import psycopg2

18:

19: #postgreSQLT —AN—AILFI P T35,

20: try:

21: conn = psycopg2.connect(host="1localhost", port=5433,
database="vsflorida_1st", user="postgres"”, password="essss")

22: except:

23: print "ZB"

24:

25: ##5ECurEHE (EREL . EHsqUIADSQLXE FiT7 5.

26: cur = conn.cursor()

27: cur.execute(sqll)

28:

29: #ZE#Htime_Listls, /IR EERL EHFHETEY I EBTHATS,

3@: for row in cur:

31: time list.append((row[@]))

32:

33: #FLETEEFOBEEELTILFNT/H AT Y FEHETEL ) REBEFTS,

34: for rate in speed list:

35:

36: #FEHTEHHETICHFNWTI/IIRATY FEHRTET 40 RIEMEF TS,

37: for val in time_list:

38:

39: #()HDSQLXKE FFTTE .

40: cur.execute("""WITH

41:

42: HEFEBIL N AKECLELCEROA T HET S,

43: player all AS(SELECT clubname, player, geom FROM player WHERE
player.time o ="""+str(val)+"""),

44:

45: #ZAKMEO FHREFOMNET HETS .

46: player_defense AS(SELECT player, geom FROM player WHERE player.time_o
="""tstr{val)+""" AND clubname Like 'University of Florida Women'),

47:

48: #HEFHOR - I OUEEZ HEHT 3.

49: event AS (SELECT time o, geom FROM event WHERE segmentid = @ AND

event.time o = +str(val)+"""),

80



5o:
51:
52:
53:
54:

55:
56:

57:

58:
59:
60:
61:
62:
63:
64:

65:

66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:

77:
78:
79:

80:
81:
82:
83:

#[AIRZSEECH 2 WERFOR— LBV D E FREHEHEET MET 3
#HFHEEFICLBI v —1T FEERER),

offense AS (

SELECT pi.gid AS gid, pl.player, ev.Time_o AS time, ST_Makeline(pi.geom,
ev.geom) AS geom

FROM pitch AS pi, player_all AS pl, event AS ev

WHERE ST Distance(pl.geom, pi.geom) IN (SELECT Min(ST Distance(pl.geom,
pi.geom))FROM pitch AS pi, player_all AS pl GROUP BY pi.gid)

AND ST Distance(pl.geom, pi.geom)/5.8 < ST Distance(ev.geom,
pi.geom)/"""+str(rate)+

AND clubname Like 'Florida State University Women'),

#[BIEXLUBHECH T3 FHREFORN - B D E AIREEEET HMET 3,

defense AS (

SELECT pi.gid AS gid, ev.Time_o AS time, pi.geom AS geom

FROM pitch AS pi, player defense AS pl, event AS ev

WHERE ST_Distance(pl.geom, pi.geom) IN (SELECT Min(ST_Distance(pl.geom,
pi.geom))FROM pitch AS pi, player defense AS pl GROUP BY pi.gid)

AND ST Distance(pl.geom, pi.geom)/5.8 < ST Distance(ev.geom,
pi.geom)/"""+str(rate)+

)s

#[A][B]Jz ALVT . FIEEFICLB1 AT EFBBLL,
sINERFMO N2 2(TMD AeEEEz BHT 3.

of2 AS (

SELECT of.gid, of.time, of.player

FROM offense AS of

LEFT JOIN defense AS df ON ST DWithin(of.geom, df.geom, ©.5)

WHERE df.geom IS NULL)

INSERT INTO passable_area all

SELECT pi.gid, of2.time, pi.x, pi.y, of2.player,
pi.geom

FROM pitch AS pi

JOIN of2 ON pi.gid = of2.gid

JOIN event ON ST _X(pi.geom)< ST_X(event.geom) OR ST _X(pi.geom) < -
39,5;"""

)

conn.commit()
cur.close()
conn.close()

+str(rate)+""",
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@ HERRERL LTERESEEI—F R)

passable_FS1st_161129.R

QO ~1 U1 I b —

—_— —_ =
G h — OO

14
15
16
117
18
19
20
21
22
23

24

2

<ol

26
27
28
29

30
31
32
33
34
35
36
37
38
39
40

41
42
43

454 75 ) DEFEAAH
library (DBI)

library (RPostgreSQL}
library (ggplot2)

T LT RUERE
setwd ("G:/Users/W. Morioka/Desktop/result™

HE v F DR IAH
pitch <- read.csv( . /pitch?. csv' ., header=T, sep=" "}

#PostgreSQLIZ Hefk
con <- dbGonnect (PostgreSQL (), host="localhost”, port=5434, user="postgres”, password="okayama2”, dbname="
h280907_judgement_1st™)

B DO REFM ) R SERL
time<- ¢ (dbGetQuery (con, “SELEGT Distinct time FROM passable_area_fst_1611087))

)2 FAORSERSABL D ETHYELNE
for (i in time) {

BARARIY T EBFEGE R—ILMNEB KA A2 FIBOFRAIAH

dataset <- dbGetQuery(con, sprintf ("SELEGT x. y FROM passable_area_al|_florida WHERE time=%. 1", i})

event <- dbGetQuery{con, sprintf (“"SELEGT xposorigin, yposorigin FROM event_l1st WHERE time_o =%. 1f AND
segmentid = 07, i}}

event2 <- dbGetQuery (con, sprintf (“SELECT xposdest. yposdest. fixture FROM event Tst WHERE time o =h. 1f AND
segmentid = 07, i))

player <- dbGetQuery (con, sprintf ("SELECT clubname. pitchxpos. pitchypos FROM player WHERE time o = % 17, i)
)
#9 S JOERREE (EE, LA #EE)
gph = geplot(pitch, aes(x=x, y=y)) + xlim(-60, 60} + ylim(-36, 36} +
labs (title =sprintf ("I %dsH% 1TE”, i%/%60, i%%60), x="SFE——IE" y="SFEI—I/", colour="F—L%A

b
theme (plot. title= element text(size=18. face="bold”, | ineheight=1.2)
axis. text =element text(size=12). axis.title=element text(size=16. face="hold™)
legend. title =element_text(size=12), legend. text =element_text (size=12)
legend. position = “top”

}

BARAEEI Y7, EFEAE AR—IIEE KA MIBF O |
save <- gp + geom_polygon(aes{group = Id}, color="darkgreen”, size=1, fill=NA)+
geam_point (data=dataset. aes(x=x, y=y), shape=15, size=2.5 colour = "#ffc040”, alpha = 0.3) +
geam_point (data = player. aes(x = pitchxpos. y = pitchypos. color = ¢lubname). shape=19. size = 4) +
geam_point (data = event, aes(x = xposorigin, y = yposorigin}, colour = "#ffffff”, shape=20, size = 4) +
geom point(data = event?. aes(x = xposdest. y = yposdest). colour= “black”. shape=10. size = 3. stroke =
1)
print (save)
gegsave (file =sprintf ("%. 1f.png”, i). plot = save, dpi = 200, width =8.5, height = 6}
]
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@ Ya—bBREXEEZROLIODRAT 4 v ERITOI—F R)

FOSRAT r v EEFHROATA—2 AR
result =gIm (probability ™ st_distance + sin, data = logistic_source. family = binomial (link="logit™))
HEE (ENHTE 0oHA

summary (result)

EBESMm 1 — FEREEERRT

fitted (result)

PRLARAEREEHETS

instal | packages ("BaylorEdPsych™)

| ibrary (BaylorEdPsych)

PseudoR2 (result)

step(result)

— D D D00 =] TGN o L3 D =k
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