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FZI7BRIZBITDHZT = RRFEH
TA T2V ABRELRTIZDICHNWS
A FE DR

SEARBERFERIEGE A N — Y R A ER L AURATEREE 2 Bk
TINHRACH

F—U— N Il Z— - N2 — o R — R - R - Ty s

(=1

Z 7 v A%, crosse EVWV) AT 4 v 7 ER—NAVEHWNT, TG L7EERTHBREZRD
LEPECTHD. T ARNRR y hR—b, Yo =72 EOEFS L1550 X D B
ERDDAR—=YTIE, 72 (OF) EF 1 ANHLTT 47 =% (DF) #&F
1 AT 5 lonl EW) FENRHDH. ZD L H R AR—I2BWT OF EF) lonl
DKW EMT 2 Z & T, FREEBSENT 5720, OF #F2 lonl IZB W T DF EF%
W T ODHMEEWLNITHZ LMD TEETH .

% ZTAMIZEIE, OF 8F75° DF @®FLPRT IOV LA FEZHLNIT 5
LEHBE L. 207291, OOF T2 DF & F2 %77 DICHW D g & LTI
fi B — 2 LS Z — AT, ENENLOR LTI W TR & G Tl
REMEIZED L D BN H D D7), @DF #TFDMEEFT 5 crosse (2 X > THRL G ITE
RHDN, WD 2 00[lENGT T r—F L.

[71k]

RBEEL, BEOFEZ 7oA RF204 L (T Xy 794, Iy K7 404 —11
£). XNBEX, 6 mX6 mOEHSFEOF T DF #F L lonl 217V, DF i#EF) short
crosse & FF L7-5:F, DF ETF2° long crosse Z1#HF L= 8 il 4o, i 16 &
HEiTo7c. e noili s DF #FITk U THIZIES Lt S iR 9 IR I
fih X% —> &, OF #FH O DF @FICHfh L, DFRFZM LU X 5 IopdHfit iz
— AR LT, FEREROS X — 2B W T, lonl D AP (anteroposterior) * ML



(mediolateral) FAOEKMmA L — K, K\ A L — RNIZELZ L X0 DF & ol DF
T Y TIRA LD AP - ML FH|OHRA E— K, BANLHKE T £ TO DF OBUfE
BRI Uz, Bl % — 0%, lonl D AP - ML FOEEAE— R, k@ AE— R
IZZE L= & &0 DF L OfflE, DF L8l T2 OF & T - DF i@ TO#bE, Bk
LT H® DF & OFRREOf KfEZ FH L7z,

(K5I LOEE]

OF i&FI%, DF @F2 %I, B2 — 2L @ RT 252 LRbho7 (short
crosse 99/160 i 61.9%, long crosse 105/160 ##; 65.6%). #Efih/ X% — 2%, OF
BENREFT D crosse & DFIERFENHHS THIENTEDRLD, Ty 7 XU DfE
BRPEDMENZ ENGIBIRT L2FNEREL Rolo B DD, FEEE L — @I L
=%, DF BFENRFTT D crosse (CBR7Z <, BRI RIMGAEIZR LT, ML @
BEHAE—RBEL, £V DF 0i#r< T ML Of@E#EZFHI L7-. DF 3#F(% OF 3
FNOR—INEE)T-DIZT = v (crosse TOF EFD crosse #7272 174) D
N, TORFZEIE LIZIREETHT D Z %W, 207, OF @ FXDFEFICTF = v
R THTEHZ & TDF BFLFHFILIELRNESLSY, Fov I 2f[OH A I
JTCML Q@AY — REHHATH5Z L TCDF REEZHRTIENTEHEEILNS.
Pfil S Z — o @I L7256, DF EEDNRFFT 5 crosse [ZBMRZR <, pEhakEl TRk
AAITK LT, DF 2F Ll L TH b OB A A B S, St L T 0 DF &F
& DB DR KIENE B NSWMEZ R LT, 7278 AT, DFEF)N OF EFE2FT
HEZD, BloiED, T LVWIITAIRIETT 7y UMD T2D, OF&FEILDHTZD
IZ crosse 2] L CHEAT 2 555 L2l id 72 57220, 2 OFE, OF EFICXF L C DF &
FIXWFETcrosse R L COFBFEEZZITIEOAMLERHY, Fxv 7 2FTHOZ N
T&ERW, 2FED, OF BRI, DFEFICH L THIZEM L T < Z & Tcerosse DE
ZHIRL, Ty 7SNV AT EZERTFSEHZETCDFEFERT LN TELH LS
oD,

[ 3
OF #F%, DF #FICx L TR Z — U A RINT HEIGNZ N2 ERbhote. £
71, DF #F2MREFT 5 crosse DFRFAICEAMRZR <, FEgEfi/ N2 — 0 28R 5 5513
BEFOI T ML OfmA Y — F2ghilld o Z L REEZEDho7z. Th _xﬂ,
<, ?ﬁﬁﬁ/\y CEABRRUIZGEX, DR @F LA LT 5 2 & CDF BFORFFT L
crosse DENE, ZAUIIZ T DF BFHYOEE ZH|RT 5 Z &3 TE, DF E#FLHR
FTIENTED LN ZENRDh T



The elucidation of effective strategies by
offensive players to dodge defensive players

1n lacrosse

Graduate school of Sport and Health Science, Ritsumeikan University
Yuto Kobayashi
Abstract

keywords : non - contact, contact, speed of physical, trajectory length, checking

Introductions:

Lacrosse is a sport that is used handling a ball and a stick called a 'crosse.' Players
of lacrosse, basketball or soccer should take the acquiring points to defeat another
team. The 1-onl confrontation is sometimes found between an offensive (OF) and a
defensive (DF) player during game. In these sports, an OF player should dominate
the 1-on1l phases to have a lot of scoring opportunities. Therefore, the dodge strategies
of OF players should be revealed for taking acquiring points on game.

This study aimed to classify the effective strategy of OF players to dodge DF players.
In this study, author approached by two perspectives as follows: 1) by classifying the
dodge strategies of OF players into 'non - contact pattern' and 'contact pattern' and
investigating the differences in body movements between successful and unsuccessful
of two strategies, and 2) investigating whether are adopted dodge strategies

differences by DF’s handling of the crosse.

Methods:

Twenty male lacrosse players (9 attackers and 11 midfielders) participated in this
study. Each participant engaged in 1-on-1 encounters with a DF player within a 6 m
X 6 m square. Participants dodged DF player with a short crosse for 8 times and the
player with a long crosse for 8 times (total 16 trials). Trials were classified into 'non -
contact pattern,' where the OF player avoided body contact of DF player while
maintaining a face-to-face position, and 'contact pattern' which the OF player
contacted with the DF player. In the non - contact pattern trials some outcome

measures were determined as follows; maximum body speed for the AP



(anteroposterior) and ML (mediolateral) directions during 1-on-1, the distance
between OF and DF player at OF’s maximum body speed, AP and ML body speeds at
entering time of the DF player's area, and the DF player’s trajectory length between
at entering and at finishing of trial time. The outcome measures for contact pattern
trials were determined as follows: the maximum speed of AP and ML during 1-on-1,
distance between the OF and the DF player at OF player’s maximum body speed,
trajectory length for both OF and DF players post-contact, and the maximum body
distance between the OF and DF player post-contact.

Results and Discussions:

The OF players dodged DF players by contact pattern more than by non -contact
pattern (short crosse: 99 out of 160 trials, 61.9%; long crosse: 105 out of 160 trials,
65.6%). The reason could be that the OF player would be able to reduce the risk of a
check-down from DF player on 1-on-1 situation by contact pattern. When the OF
players utilized the non - contact pattern, they produced the higher maximum body
speed for ML direction for successful trials than for unsuccessful trials. Moreover,
the highest ML speeds time points were found when the body distance between OF
and DF players was small. DF players often perform ‘checks’ to dispossess the OF
player; however, ‘checks’ has the risk to be dodge by OF player. Therefore, OF players
would deliberately induce the situations which DF players fail the ‘checks’ by
producing the high ML body speeds. The shorter OF’s trajectory lengths of post-
contact of DF players were found for successful trials than for unsuccessful trials. In
lacrosse, DF player must obstruct OF player using the crosse without foul movement.
Therefore, OF players could reduce the risk of being ‘checking’ and dodge the DF

player to limit the crosse movement of DF player.

Conclusions:

This study showed that the OF players selected for contact pattern more than for
non - contact pattern when they dodge the DF players. Moreover, regardless of the DF
player's crosse type, OF players produced the high ML body speed at close position of
DF player for non - contact pattern. In contact pattern, the findings revealed that by
maintaining continuous contact with the DF player, OF players were able to restrict
the movement of the DF player's held crosse and, additionally, limit the movements

of the DF player themselves, allowing them to dodge the DF player.
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(B ER
9 OF FOH KT LOFERE (R 7)) 725, DF BEFOFET.LOMEE (Ritk)7
M) 5L

«F w7 DFEFERN, HOEFET S crosse VY, OF EBFD crosse #7-7-%, R
—NEHFET L

- JEEE N Z — 2 DF BFRICK L TRICIEm 2 M X, FBRWI AR TR 7%

s iR — 2 OF & TFH S DF EFITRF L CTREI L, crosse & DF EENLIES TS
Xolcarbe—nL, MLUID XKD ITHRT K

(&8 O fiEs ]
+ AP : Anteroposterior (Fijf% /7 [A])
« ML : Mediolateral ({75 %5a))



1. %

il

1.1 7

FruRE, NATy bR, Yo h—, Ry r—OEFRLMHEDE AR
& Ebih (US. LACROSSE., 2005), 27U hHFERWFAHRELA crosse & FEIEHL
DAT 4 v 7 ERFELTIT O (Pistillietal,, 2008). 17 7w AT, 7 = > & (OF)
EENEIM AT S shortcrosse, 7 4 7 = A (DF) #EENEH T 5 long crosse, =
— L F—/—MEHT % Goalie crosse @ 3 FEFHD crosse T 5. 77 v 2% 2028
E@ﬁuy8y7pmﬁa:%inAﬁﬁ#%ﬁﬁénfwéﬁﬁ@lof%é

T BARNAT y IR —)b, Yy =72 EORG LG RIZ I D Bk Z kD 5 AR
—Y T, OF®#F & DFETOXMBO TEETHD. OF i&T& DF ETFOKD
BRICAGND, OF &F 1 AICxi LT DF i&F 1 A2k L BVICH P20 k32 &
Z lonl LW 9. F7 AT, NATy PAR—VERERIC DF #F254 72012, O
DF j®&FIoxt L CRICEmA M &, HBRWH SR TR IESEA % — > (Fujil et al.,
2014) &, @QOF =T H O DF #FiCxf LTS L, crosse # DF #F DO SIT5 &
Slicarhr—L, MLYD LS ICHRTHEM Y — 28T, ZhooRLE%
BAE L, OF F72 DF @F2 43 2 & THRAZE BN EML, F—oZ2 BRIz <
ZLEMTED. 2D, 77 v AITEIT D lonl WEIZEWT OF &F7)° DF EF 2 4%
TIENTEDLIMERSLNITHZEITEETHD. LLRRDL, 778280
TOFEFRLEDLSIZ2OOHR LG ZRIRT L5070, £ LT2O0HRLGICBNWTE
D& FKEELZ T 5 Z L TDF BFEZRT ZENRTE 200HLNTR-> TR,

Mz T, MO LRV, 770 AT, DF ETENPREFT 5 crosse DE I N ER
5. short crosse Z{&Ff L7= DF #F & lonl #4179 %4, longcrosse #fR¥f L7- DF %
F& lonl Z1T2HED 2 OWFET H. Z D712, OF #F L DF #FEDRFFT 5 crosse
\ZE2 2008 LEOENNELDAREENRS 5.

T ZCARMGER, T/ rRIZBIT S lonl JHHEIZEH L, OF &F) DF E#FEZHT 72

DIZHWOHEDFEEZHLNNCTHZE2ANE L, D720 @OF ®T8 DF 3
FEBT 2O D HE & U T 7 — o LEEfil /R 2 — T3, EnEn o
LT IZR WV TR EL & ARG THEREMEIZ LD L 9 iEW 1 d 5 D7)y, @DF j&F
DEREFT 5 crosse IZX > THRLUGITELR D), L) 2 SOfmNET Fe—F L
7z.

1.2 77 v AZEBIT 5 lonl OREE
121 77 v X &

FrmALIE 4 WRIZEELZE S, TAU I TROELS2DITHOATND AR
—YVTHDH. NATy MR—, by h—, Ry —DEZEMAE DR AR—> (U.S
LACROSSE, 2005) & &3, 100mX60m O =— MNTAZ Y > b, FRW GG E
crosse LI D AT 4 v 7 ZfffF L TIT 9 (Pistillietal., 2008). %+ 7 v AT,

1



F7 A (OF) #ENEIMEHAT 5 shortcrosse, 7 4 7 = A (DF) #FNEIfE
¥ % long crosse, =—/L%—/N—3Mifi 4% goalie crosse D 3 DD #7225 crosse &
ERALTL—35.

TR E, BAET AV A TROLEHADNEMNL TV D ZAR—Y Lnbh (Burger.,
2006), youth #A% (U-18) T, 2001 F-0>5 2017 4F £ TITHIEL A 123 325% #8001 L,
2ARKFEREW S (NCAA : National Collegiate Athletic Association) T, 2006 4
125 20174 59.4%HIN L 42508 A2 Z ML T\ % (U.S. LACROSSE, 2017).
£/, 2028 Fou Y BALRF Y Uy TEMERE LTI 7 v AREH I, 2
RATHEEEINTNWDIAR—=YThHD.

77 uAFN—=73a—=FNICOF#EF6 A, DFEF 7 A (NI —/LF—=21 A)
LADZENTET, RONTZAETED, RONTZAKTTFLLERSS (K 1).
ZD6%X6%E DT OUVED L OF #F 1 N LTDF&EF 1 ARV Y —< T
~—7 T oM D,

X1 TJ7vRXIBTHN—7a— NNOHEK

1.2.2 770|285 lonl OEEM

T A ET Yy = RR—)b, X2y hAR—LEFECEIICEEZTRD A& A
R—=YT, MFEF—L X0V ZLDOREBESTZT—2RBAITLE 0O L—LThD. =
DX D A A ABBHR EFEATER Y, T ABERICE N T 3y MERZ W
EREOWFIFEEREL D L nbitTnwd CUHR A, 2009). FEERIC, oy h—7
TUNT =)L KBy T TIEI =N ~OFNY 3 v MRS OIE EREG IR L TW A A]
BEMEDR B W E WY FEHESR & 720 (Rumpf et al., 2017), R U IF—NHEHTHL TV
n A CTHEREE EEZ BN 5 (Akiyama & Yamamoto., 2019). 7=, 77 10 ADO@iH
HEE ESELTOICHEREENE LT, 27U v MEA, TEHNU—, Jmhiisfse
JTOHIRHESE (Talpey et al., 2023, Greene et al., 2019) (2%, v a v hAR—/L =

2



Yhr—=E W T I u ABADAFANEE THDL ESDON TS (Hirao &
Masaki., 2020, Macaulay et al., 2017). L2>L, 77 0 A ZHFLUSMHHFF — 28T
WEY, BRENEEL L L2 BT D, 20D, HERUEINSCHADAX VE ST/ 1
— A RAFNLET T, BEIDLC TERICOWE TR SN I HIFTH L4 —7
AXNVOFEET DI ENEETH 5.

G =T AN ERETLFHEE LT, lonl BHIFHNS. lonl &1E 1 AD OF 2
FIZK LTI ADDF&EER~ YT T v 7L, AWK Z#Y KT R{mcohHs. 77

2B NT, OF #BRIIRBZ D ST ay Naf[D, Yay M RWEATY,

DF O & L, &R E2E S Z & ZHMIZ lonl 21795, L0 L 08 E2E
72T H lonl W) JREZHT 2 FHP D CTEETHY (Zimmerman & England.,
2013), OF #F) DF @FE2HT LN TELHHREZHLNICT L ZLITEETH D.
LL, TNETOT 7 RICER LIZHETIE, 70— X RAXVOFHICHEE - T
B, lonl HHFIZOF BTN ED L HICDFRFEZHEL TV DBHLMNIR > TR
V.

1.2.3 OF #F7° DF 1BF 247 72O D Jilg

WALy BR—= R EO T VRIBHHIZ BT 5 1onl 2BV T, OF &+ DF EF%
PRI 7o OITIE, Atk - A5 T M OFRIEE 2 K E B SRR MERH A 1T 5 M3
Nd 5 (Fujii et al., 2014). 77 B AZBWTC, DFEFEZHT-OICKREL 22029
FTHZEMTES. 12, NAF7y MAR—/VIZEIT 5 Penetrating (AWFZE TIIIERE
fih B — 2 EAFR) Lol DFIRFICH LT, BRW T Z Hyy, DF #FIC L

THE BT, EROICET A CTHD (Fujii et al., 2015) (X 2). 2 5HIE, DF i
FIZX L THEZIAT, crosse & DFEFENDLEUVMIE T2 ba—/L L, FH{KZERX
HHFEZ LU D X5 ICHTHfl S — o b WS iR 5 (K3). 727 1 ATiX, DF
BENOFETFIZHLTELY T, ENDL EOMETRT F =7 (crosse THTIZ
ik 5174) DIFSNTWD. ZNLUANOEFTZ T =y 735, %, BANPLOR
TAT 2 ZFAV—INART 4T =7 I KAITHS. LorL, OF & FNEHE
W CART 4 F =7 B2k SE1X, DF #FOA UV —ANVART 4 F =7 T
mOETHEN TS (RAEFEARART 7 v A2, 2023). £ Y, OF #FIH
o DF BFICx LT T2 Z LA TE, DF @RI L THEREf - THT Z & 237
BBThd. £/, 770 R8T DF BENR—/NLEZH S =DITIE, crosse THFED
crosse XN &, R—NZEET Tz 7 L W0ITTAZTLINENRSDS. LinL, HHfils
S — TR N 2 — 2R, crosse & DF N HIEWIFFECE S 2 N TEX D72
D, lonl FHNIZIWTHE AN Z — L IS 2B FNL V. L, MUK 2R
ZMELHYIRT Z LT DF EFEIAIET LI ERAEICR->TNE, 2 SORLE %
JOE Z ENCRIRT AMERHDH. ZHDZ Linn, OF EFN DF&FZHT &N T
D, POBREED ORI IKEMEL, FEEf 2 —, #iy—rZh

3



TNTHLNCTHZENRETHD.

X 2 FERHI K — X 3 $Efih 2 —>

1.2.4 DF #F2rFF4 5 crosse |2 & 5%

Z 7 v A TlX, DF 3 FI3HARMIC 2 FEA D crosse V5 Z £ 23T X %. short crosse
D4E)Y 101.6~106.68cm, longcrosse % 132.08~182.88cm L EFIN TS (—f%
HEENEART 7 a0 24, 2023). ZD7=%H, DF #TF(X long crosse Z T 52 &
TOF #F%2F =y 7 CELHFELILTHIENTE, OF BRI F v 7 XU D
R E<RD. ZbDZ L OF EF L DF EFENRRFFT 5 crosse DFESHIZ L >
T, lonl TDF #EFZPRITZODTMEDBNA TS, FIFEA L — N2 AL S D M4EN
H5.

1.3 AH#FGED A

1.3.1 HWY

AWFGEDO HIIL, 727 v R 21T 5 lonl FiEZAEH L, OF #&F2 DF E&F4 5772
DICHWOIAMTFEZHOLNCTHZE L L. 202D, OOF &#F25 DF #F4 44
FTToDIZHWD I & UTIERE 2 — o Ll Z — 2051, TR ENOHRLITIC
B THIIRE & RBGAE CHEREIEICE D X 5 REV R H D D, @DF RS REE
T 5 crosse IC Lo THRLUGFIZEZR 2D, LW ) 200lEHNGT 7T a—F L.

1.3.2 AL ORERK
AWfgeix, #5 B1E), Hik (FE2E), R B3®), 8% (F4a4m), B~
DOIEH (b5 ), fim (F6E) Mol Ins.



2. ik

2.1 xtgE

BAET 7 v AR 1 FL EH D 19-28 0B 204 (TX 7 94, Iy R7 ¢
NE—114) BWRMSRE L L CORE L. JREOER, &, JEEEOVHIHEE
HEHEMR 21T, 20.4+1.2 7%, 170.0+4.9cm, 65.7+4.Tkg ThHho7=. 2B, KM%,
FANISLMEERFDONEXIR LT HEFRHHRFEAZB RO [NEHR LT 5 EF R/
ZEfEL) DEARZZF (BKC-LSMH-2023-024), ZOHEICHESE, [EEITH LT,
FEBRATICHFZED B R AE, ZRMICOWTHRHEIT, &X%E )L Em TERSN
DIREE .

2.2 WHIET YA

AT, Bt~ LDfe 2 DF2 4 (BUERNE 15 — 27125 L Tw b DF1
%, T 70 ARBRE T NEEILZT L — LT e DF1 4) (2% L C, DF 2 short crosse

(102.8cm) ZFf> TV D5 (short §:4) % 8 317, longcrosse (177.2cm) % Ff-
TWAH LM (long §&:1F) % 8 31T, &t 16 RIT2 + KA 1T I AT L=, x5
FIX LT, 6mx6m OIELEOZ Y v KE2HEL, 10 BLUNIC DF #EF24%& L T DF
fl> Endline 2 5 X 51 r L7z (K4). DFIX, %5 2m OABEITE5 X951
X E L7z (Defense area). 7235, XIRFH 706N DF #FRIXLEMEEZBRT L7290, ~
NA Y N, Fz AT L=, ZAR—y |k, -7, vUAE—A%EMLTUT

2S7z.

X4 lonl U7



2.3 7=
2.3.1 77— Itk

BT —Z HWET D=0, JEE (Ef), ME bk, HLSdE, Kiir (Bh),
R (), BAMUL (FE4), WIER (KBh), #hR (Bh), Bkl (Bf), e (&
£), 718 RITKSI~—h —ZAEfF L7z (X5). 523 5DH AT (250Hz) ZEH L,
3 WE—T a3 ¥ v 7 F ¥ A7 L (Raptor-E Digital Real Time System, Motion
Analysis Corporation, Santa Rosa, CA, USA) T#Wrz{iT>7=. D%, 4KD
Butterworth %! low path 7 ¢ /L& & H\, #WiE 5 7.6 Hz CERILZ1T - 7=,

X5 ~—h—BXOHATEY b
2.3.2 fEHrEHE
ETOREICE T, OF ®F, DF #FEOHATD %2 Math Works 0> MATLAB
R2023a # HHWCLLFO LS ICHE M L7 (X 6).

Gy s

D B i & DG4 5 80y % B 0 o
@ JEe A Sy % B O

® Dr@O&EEFL

@ KT %5 S0y 2 F O O
® @ L@ O EEGETL LT 5.

6 LR



LI EDFHIETREM LIz S Rl 63 N 2 — ) BEfil 2 — 2B W TLL R DIEHA
rREMLE (F1.
F1 HAF—OWEHEHR

FEEM S — B —
OF BEHEAE—F (AP) (m/s) OF & &HEAE—F (AP) (m/s)
OF BiEmH k2 v — K (ML) (m/s) OF BiEm & k2 v — F (ML) (m/s)
DF & HAEZE—F (AP) (m/s) DF EEH AR E—F (AP) (m/s)
DF B&&mHEAE— K (ML) (m/s) DF H&m& A — F (ML) (m/s)
BEA ' — F(AP) I3 L7 & & ODF & D fElE(m) B A E— F(AP) K# L7 & & ODF & O il (m)
BEEA v — F(ML) (2 L7 & & ODF & O BElE(m) BEfmA L — F(ML) iC# L7 & & ODF L O Hil(m)
DF Y TIZRAL L EDHEAE—F (AP) (m/s) DF & 8l L TH 5 OBBE (OF)
DF= Y 7 ICBALEZL EDHEAE—F (ML) (m/s) Bl L TH L08R (DF)
BA—HT L TODFOHEFE (m) B L TH b DODF L OMEME (R

[1] OF & DF O~ — I —n LG BIET — 2 b HRRLERE T L, HERR L1
L 7B iR & L7z,

[2] REHEAE—R
OF B X DF o HEH.LoBBMNE AR L, R U CR U 7o B (A8 4 i il
{t, L 7=. Anteroposterior (AP) Jin % 7 v — )L A O X il /7 \], Mediolateral (ML)
FmEYHhhmE LTERENREL L.

[3] DF & g
OF & DF o kh.LzBEH L, OF & DF O & (R0 g4 S L7z,

[4] Defense area ~DfF A
7 a— VSR O (1200, 3150) 725 (1200, -2850) %A 7Z#isy % OF O & ikt
L3 2 72t 2 Defense area ~DIRF A & L7z,

(5] #fik
OF & DF O E{RH.LA 0.60m A2 72 o 7o ReaHEfi & L7z,

2.3.3 ¥ L OBk

AAFZECTlE, Math Works 0> MATLAB R2023a % fV T lonl Z LA F D L 95125
L7z (7). £, DF MR 5 crosse (2 & - T4 320 & 160 i1 H510 L
7=. Zot%, OOF i&F2 DF @RIl Hivie X 5 I3 Il <% — >, @OF i
T2 DF BRIk L CHLERAL, DF #F2M LYUIS L5 IR HAZ—> 0 2 5
(HIF L7, LR DRt 7 L e B S 2 — o b LT

7



[Bfid <& — ]
@ OF & DF oFEHLOHEEN 1mAMIZ o728 & D, OF OKisT %5 A28y
& DF O K5+ &b AT D729 755 90°LL EDilEL.
@ HiEHIM (AP) OHREE N FEEE LD 20%LL FIKF LT 5

2 ODNNZ— TR LT, piEhikl & RBGREIZ IR L7z,
R & RGO BRI, TRty & L.
R - OF 3 T8 10 B LAWNIZ DF R O#% 7 12AiE T 5 Endline % #8 Z 72 544%
KPR E: : OF # T/ Endline % # 2 5 AiflZ Sideline % # . 7= #$;
OF E@ENAR— /L ZHIEICHE & LT LE -2l
OF i#&TF7% 10 LINIZ Endline %2 5 Z LR TE o 2l

lonl n =320
short crosse long crosse
n =160 n =160
FEHEA Bfi FEHE B

/\ A\ /\ /\

ARZD || RBR || BRTh || RBR || BRI || RBRO || BRTD || RRK

T AR OH]

2.4 HEEHLER

AWFZE CHUS L 7= 4 320 i 2 fEfr x4 & L7-. IBM SPSS Statistics 29 2>, IE
et — o L HEil N 2 — o DR & RGBT O B AKEIEDIEY, crosse DIEL
(2 K DR RS — O S AREEDE S, il S — o D HIREMEDEZ X IG D &
D tEEHWVEMB L-., AEKEETL p<0.05 & Lz, £z, 2hEE L LT cohensd &
L7 (cohen., 1988).

(cohen’s d small:| d<0.5 | moderate:|05<d<0.8]| large: |0.8<d]|)



3. MR

3.1 OF & DF Z 472 D IF7IE1EIR

ABFFENZFBNT, short crosse 524 160 3k, long crosse ilEL 2 YR L7 & ZALLF
DFEFIC 72 o772 (X 8).

[short crosse 5:f]

short crosse S5 T, FEREil X — 8 61 3, #Efil & — 3 99 R0 1T 5
TENTE. 20D BIEE X — LTI 43 BB (EhE  70.5%), K
PERE DY 18 3L L W O FERRIZ e o 7. #fi & — 2 ClE, plEhakdkns 75 W (o=
75.8%), RIGREN 24 B LW O FERICR T2,

[long crosse 5cf4]

long crosse §:/4Cl, FEEEfl/ &2 —2 8 55 3E;, #Efil & — 3 105 REUT 31 5
TLWTET. 2D ) b & — TIPS 32 fEL (% 1 58.2%), &
PGEAEE S 23 BB & WO RERRIZ A o T, Bl S 2 — T, pEE B 71 R (kB
67.7%), FMGEN 34 L L W IHFERIZR -7,

lonl n =320
short crosse long crosse
n =160 n =160
FE1E A e fid FEEfih Befih
n =061 n =99 n =55 n=105

A NVANNVANNVAN

BRTh || Bk || BREh || RER || BREh || RER || BT || R
n=43|ln=18 n=75| | n=24/n=32|n=23| |In=71| |[n=34

8 lonl (ZF1F D HM&EIR D5



3.2 FRIIEAE & RERE OE W
short crosse §2ff, long crosse S &/ F — L D) & REDEWIZLLT O
roiickeor-.

[short crosse D FfEfi 27— 2]

short crosse MIEFE /X — NI TREBDEREE & RMGRE 2 bhig U=/ (3% 2),
OF OfmH A Y — F (ML) 128\ TRlIEE N G IR L TRHEICRE i
AL (p<.001. d=1.294 : large). HmAE— R (ML) (22 L7k DF & O
1%, RIS R e L TR EICIRVWMEZ R L7 (p<.001. d=-1.355 : large).
DF = U 7IRALTZE EDHEAE— K (ML) 1L, EREENRBEEICH L TER
ICEVMEZ R L2 (p<.001. d=2.542 : large). R AL THLRENKT 5 £ TORE
X, pBhaE 23 G % L CHEICRVMEZ 7R L7z (p<.001.d=-0.978 :large) .

# 2 short crosse MDD IEEfR /S H — NI DTN & JBRDE

Y - KRBk N V-¥)fEESD p-value cohen's d

OF Ikm &Kk AE— K (AP) (m/s) Bk 43 2.33 £0.14 0.114 0.485

ENil 18  2.26 £ 0.17 small

OF IxFm & AAE— K (ML) (m/s) FEh 43 228 £0.13 <001 1.204

PN (0 18  1.95 + 0.42 large

DF & AAE— K (AP) (m/s) pa)] 43  0.31 £0.13 0.297 -0.299

Nl 18  0.32 * 0.50 small

DF EmH KA —F (ML) (m/s) pe]] 43  0.93 £ 0.21 0.805 0.069

PN (0 18  0.87 £ 0.39 small

REAE— R (AP) 2 L7z & & ODF & O Hif(m) p®2)] 43  2.08 £ 0.28 0.681 0.126
Nl 18 2.04 £ 0.36 small

e A E— F(ML) 12 L7z & & ODF & O i (m) D] 43 0.99 £0.15 <.001% -1.355
ENL 18 1.42 + 0.60 large

DF= U T7IZBALLLEDHEZE—F (AP) (m/s) K 43  1.53 £ 0.21 0.506 0.188
il 18 1.51 = 0.33 small

DF= U 7IZRALEZ L EDOHEAL—F (ML) (m/s) [p#)] 43 214 £ 0.20 <.001% 2542
PN 18  1.45 £ 0.43 large

BA—KT £ TODFO#EE (m) B 2] 43 1.34 £ 039 <.001¥ -0.978

PN 18 2.28 £ 1.70 large

%k, p<0.05
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[short crosse M #fi/ <27 — ]

short crosse O/ N & — AT TRCEIEL & RBGRH A iz U 72 #5253 (3% 3), DF
DimHEA L — K (AP) ([ZBWTRBEE 3 BB 2t L‘(ﬁf AR WEA R LT
(p=0.025. d=-0.535 : moderate). AL —F (ML) (ZiZ L7zK:D DF & OhHfE
(3, AR s R iﬂfcﬁf RVMEZ R LTC (p=0 025. d=0.548: moderate) .
DF L #fih L CTh6 oz (OF) 1%, il KGR L CTHEIZIR MEZ 7R
L7 (p<.001. d=-1.445 : large). &Lﬁﬂ LChboEE (DF) 1%, BREhaE s KK
R L THEIEWMEZ R L7z (p<.001. d=-1.934 : large). F 7=, Defense area
IZRALTHL T ETO DF O EIE, BREhatE 23 RBGRE SR L TR R VE
L7z (p<.001d=-2.098 : large).

# 3 short crosse SO /R % — AT RIT DT & REOE N

e - R N SE¥IfE£SD p-value cohen's d
OF lxmHEAE—F (AP) (m/s) X% 75 2.24 £0.13 0.11 -0.378
PN 24  2.29 * 0.40 small
OF &km& kA2 — K (ML) (m/s) X zh 75  2.21 £0.12 0.777  -0.067
PN 24 2.21 £0.38 small
DF k@& A2 — K (AP) (m/s) Fzh 75 0.40 £ 0.09 0.025% -0.535
PN 24 0.47 £ 0.24 moderate
DF xE & EA Y — K (ML) (m/s) ) 75  0.96 £ 0.24 0.291  -0.249
N0 24 1.03 *0.31 small
A E— F(AP) I L7z & & ODF & @ HiEf(m) BT 75 2.34 £ 0.15 0.095  0.413
PN (O 24  2.27 £ 0.26 small
HEAE— FML) (2 L7 & & ODF & O #EEfE(m) %) 75 2.35 £0.19 0.021F 0.548
PN 1S 24  2.19 = 0.38 moderate
DF & :fiti L C 206 OfBE (OF) w2 75 1.89 £ 0.19 <001 -1.445
PN 24  2.35 * 0.62 large
B L b OBER (DF) 5% 75 1.15 £ 0.17 <.001¥ -1.934
NG 24  1.77 = 0.62 large
P LT O ODF & OB (oK fiE) FEh 75 0.93 % 0.15 <.001F -2.098
R 24 1.29 = 0.28 large

X%, p<0.05
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[long crosse M IEHEfh/ N5 — 2]

long crosse DIFFM/ N — N2 THRIIRREL & Pk & i L7/ 3 (R 4),
OF O @& EA Y — F (ML) (IZBW TP REH I3 L THRICK & i %
RL7e (p<.001. d=1.67 : large). DF OfmHFAA L —F (ML) (%, AR K
BGRHE I L CTHEICEVMEZ R L= (p=0.006. d=0.832 : large). ML D@ A
— RIZEE L72KFD DF & OFEREE, mshaki s et it L CHEIR MEZ R LTz

(p<.001.d=-2.598 : large). DF = U TIZRA LI L EDHEA L —F (ML) 1%, Ak
Dy R R L CHEBEICEWEZ R L7 (p<.001. d=1.779 : large). RAL

T LT I 5 £ TOREIL, AR

7= (p<.001. d=-1.016 : large) .

7% 4 long crosse §f DIEE N — NI D kP & KRB DEN

ARG L TABICIR W EZ R L

AT - JREk N VYJEESD pvalue cohen's d

OF kR &AL — K (AP) (m/s) ) 32 2.29 £ 0.13 0.099 0.453

ESil 23 2.23 £ 0.12 small

OF f& k2 € — F (ML) (m/s) L) 32 2.31 %021 <001¥ 167

PN 23  1.80 = 0.40 large

DF @& KA — R (AP) (m/s) X% 32  0.33 £0.14 0.225 0.336

SRl 23 0.26 = 0.67 small

DF k@& EA e — K (ML) (m/s) Hzh 32 0.97 £ 0.29 0.006% 0.832

ESE 23  0.70 = 0.37 large

KEd A ' — R(AP) 12 L7z & & ODF & OE#i(m)|  Kh 32 220 £0.25 0.051 -0.565
PN L 23  2.35 £ 0.29 moderate

WEAE— FML) ([Z# L7 & & ODF & O HEfE(m) h 32 0.97*0.17 <001 -2.598

SRR 23 1.93 £ 0.54 large

DFT= U 7IZRBALEZE ZDOHEKAE—F (AP) (m/s) B 32 1.54 £ 0.20 0.694 0.114

PN (O 23  1.51 £ 0.28 small

DF= Y TIRALZEEOHEAE—F (ML) (m/s) 527 32  2.04 £ 0.36 <.001>k 1.779

PN 23  1.36 £ 0.42 large

BA—#T £ CODFOBBE (m) Be) 32 1.40 £ 0.34 <.001¥ -1.016

SRR 23 2.69 £ 1.93 large

% %, p<0.05
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[long crosse M#fih/ <% — ]

long crosse OFEfil /N 57 — AN TRLENRAEL & RHGAE & ik L 7o R (2 5), OF
DEEHEAE— R (AP) (2B TRERE AN R 2k L TR EIZIRWMEE R LT

(p<.001. d=-0.739 : moderate). DF Of@mFAEA L — K (AP) 2B\ T
JHGAB KR L THEICIRVMEZ R L7 (p=0.009. d=-0.554 : moderate). #xiE At
— K (AP) 22 L72KF DF & OiE#EE, st KRGk L THRICEWEZ
RL7Z (p=0.033. d=0.487 : small). DF &#%il L T OE (OF) 1%, ok
B IGA I L CABICIEVWMEZ R LTz (p<.001. d=-1.823 : large). #filt L CTh»
HOfENE (DF) 1%, BREERESLREEREICx L THRICEVMEEZ R LT (p<.001. d
= -2.931 : large). F7-, Defense area |ZIR A LT/ HH&T £ ThO DF OfBIRIL, A
DR EE DRI 2k L TR EICERVMEE R L7 (p<.001. d=-2.009 : large).

7% 5 long crosse S/ DHEh /N X — N E T D kD & RILDE

R - R N SE¥fE£SD p-value cohen's d
OF k@ HEAE— K (AP) (m/s) BT 71 2.25 £ 0.12 <.001%* -0.739
Sl 34 2.33 £0.62 moderate
OF k@ kA — K (ML) (m/s) e 71  2.25 *0.16 0.166 0.313
il 34 2.20 £ 0.39 small
DF @& EAE— R (AP) (m/s) Hzh 71 0.40 + 0.07 0.009% -0.554
PNl 34  0.44 = 0.27 moderate
DF k& kA — K (ML) (m/s) X% 71 0.97 £0.22 0.896 -0.029
ENils 34 0.98 £ 0.36 small
B A B — R(AP) 12 L7z & & ODF & O HEfE(m) %Zh 71 2.39 £0.20 0.033% 0.487
PNC 34 228 £ 0.24 small
BEAE— RML) IZE L7 L & ODF L OB (m) pezi) 71  2.36 £ 0.22 0.055  0.446
Sl 34 2.25 £ 0.28 small
DF & 8l L T2 6 0#fE (OF) 5 71 1.89 + 0.23 <001F -1.823
KRRk 34 261 *0.61 large
B LT 5 OBBFE  (DF) 5ee) 71 1.16 £ 0.18 <.001F¥ -2.391
PNl 34  2.05 £ 0.60 large
Befil LT 5 DODF & DR (B Kfil) Fzh 71 0.92 £ 0.15 <.001F -2.009
N 34 1.35 £ 0.32 large

X%, p<0.05
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3.3 DF 2MEFFT 25 crosse |2 K DiEW
[FEdsfh 2 —>  pkzh]
Hepzfih X 2 — o D FEBERIIZE VT DF MERFT 5 crosse TENZIULE L7-fE R
(£6), TRTOWREHEBIZBWTAERZIT < (p=0.114~0.942), ZhF & small
Tho7= (d=10.181~0.433 | ).

# 6 IR Y — o ORI ENIZ I 1T 5 short crosse & long crosse DiE D

crosse N SE¥)fEESD p-value cohen's d
OF mH A A E— R (AP) (m/s) short 43 2.33 £0.14 0.236 0.276
long 32 2.29 * 0.13 small
OF &&mH A A — K (ML) (m/s) short 43 2.28 £ 0.13 0.487  -0.179
long 32 2.31 = 0.22 small
DF &km & kA — R (AP) (m/s) short 43  0.31 £0.13 0.464 -0.175
long 32 0.33 £0.14 small
DF km& kA — R (ML) (m/s) short 43 0.93 £0.21 0.547 -0.148
long 32 0.97 £ 0.29 small
B A B — R(AP) 12 L7z & & ODF & O HHEfE(m) short 43  2.08 £0.28 0.063 -0.433
long 32 2.20 £ 0.25 small
HE A E— FOML) [Z#E L7z & & ODF & O HilfE(m) short 43  0.99 £ 0.15 0.545 0.144
long 32 0.97 £ 0.17 small
DF= U 7IZRALIE L EDHKRAE— R (AP) (m/s) short 43 1.53 £ 0.21 0.942 -0.017
long 32 1.54 = 0.20 small
DFT Y 7IZBALEEEDOHEAE—F (ML) (m/s) short 43 2.14 £ 0.20 0.114 0.374
long 32 2.04 £ 0.36 small
BA—KT £ TODFOBE (m) short 43 1.34 £0.39 0.431 -0.181
long 32 1.40 = 0.34 small

¥, p<0.05
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[FEgzfih <2 — 2 k]
3E%ﬁ$/\°&~‘/®9&ﬂ&§iﬁﬂ:%b\f DF 2MREFT D crosse TEILE VLS L 7= ik R
(F17), E@mAE—F (AP) 1ZZEL7=KD DF & OE#flE, short crosse 473 long
crosse S ICx L THEICIRWEZ R L7 (p=0.007. d=-0.979 : large). #x AL —
> (ML) (23 L7=K; DF & O fa#EX, short crosse 54473 long crosse SoH12% L T
%é:ﬂ;&b VxR L7z (p=0.01. d=-0.917 : large).

£ FEBEREZ — 2 ORIGRFLIZET D short crosse & long crosse DiEL

crosse N SEHMEESD pvalue cohen's d
OF Ixm & A2 — R (AP) (m/s) short 18  2.26 £ 0.17 0.562 0.203
long 23  2.23 = 0.12 small
OF wmH KA — K (ML) (m/s) short 18 1.95 + 0.42 0.267 0.37
long 23 1.80 = 0.40 small
DF ikm & KA — R (AP) (m/s) short 18 0.32 £ 0.50 0.389 0.424
long 23 0.26 £ 0.67 small
DF sm & kA — R (ML) (m/s) short 18  0.87 £0.39 0.177 0.452
long 23 0.70 £ 0.37 small
A A E— R(AP) ([ L7- & & ODF & O i (m) short 18 2.04 % 0.36 0.007F -0.979
long 23  2.35 £0.29 large
BAL— FML) [ L7 & X ODFE OFf(m) | short 18  1.42£0.60 0.01 % -0.917
long 23 1.93 £ 0.54 large
DF= Y 7IZRBALLEZDHEAE—F (AP) (m/s) short 18  1.51 £ 0.33 0.999 0
long 23 1.51 £ 0.28 small
DF=V 7 IZRALE L EDHEZAE—F (ML) (m/s) short 18 1.45 * 0.43 0.523 0.212
long 23 1.36 £ 0.42 small
BA—#%T £ TODFO#E (m) short 18 228 £1.70 0.49 -0.222
long 23 2.69 £ 1.93 small

¥, p<0.05
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[l <2 —>  pzh]

B 2 — o DR HEREIC BT DF BMRFFT 5 crosse TENZAILIE: L7-fER (35
8), TRTOWUEHEHIZBWTHRERZEITZ2 (p=0.11~0.917), #FEED small T
Hot- (d=10.017~0.315 | ).

#8 B H — 1 ORERHIZE 1T D short crosse & long crosse DiE

crosse N V-¥)fEESD p-value cohen's d
OF km kA — R (AP) (m/s) short 75 2.24 £0.13 0.921 -0.016
long 71 2.25 £0.12 small
OF k& A A — kK (ML) (m/s) short 75 2.21 £0.12 0.059 -0.315
long 71  2.25 £0.16 small
DF E&mH KA E— K (AP) (m/s) short 75 0.40 £ 0.09 0.531  0.103
long 71  0.40 £ 0.07 small
DF @ A — K (ML) (m/s) short 75  0.96 £ 0.24 0.714  -0.061
long 71 0.97 £ 0.22 small
B A e — R(AP) ICE LT & & ODF & O fFEEE(m) short 75  2.34 £0.15 0.11 -0.267
long 71 2.39 £ 0.20 small
e A E— F(ML) (2 L7z & & ODF & O i (m) short 75 2.35 £ 0.19 0.867 -0.028
long 71 2.36 £ 0.22 small
DF & #2fil L T b OFE (OF) short 75 1.89 £ 0.19 0.915  0.018
long 71 1.89 = 0.23 small
BALL THH0iEE (DF) short 75 1.15 £ 0.17 0.917  -0.017
long 71 1.16 = 0.18 small
Bl LT D ODF & OB (oK fE) short 75 0.93 £0.15 0.773  0.048
long 71  0.92 £ 0.15 small

¥, p<0.05
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[l <2 —> hk]

P — o D RGERELIZ 3 T DF MMRFFT 5 crosse TENZAILIE L7-fER (&
9), TRTOWEHEBIZBWTHERZIT2< (p=0.082~0.812), #F&ED small T
HoT- (d=10.062~0.464 | ).

9 Bl Z — 2 O IBGREZF 1T 5 short crosse & long crosse DE

crosse N P £SD p-value cohen's d
OF @m & kA — R (AP) (m/s) short 24 2.29 £ 0.40 0.098 -0.426
long 34 2.33 £ 0.62 small
OF km& kA — R (ML) (m/s) short 24 221 +0.38 0.812  0.062
long 34 2.20 £ 0.39 small
DF @& kA — K (AP) (m/s) short 24  0.47 £ 0.24 0.467 0.196
long 34 0.44 £ 0.27 small
DF k@& kA — R (ML) (m/s) short 24 1.03 £ 0.31 0.349  0.239
long 34 0.98 £ 0.36 small
A E— R(AP) I L7z & & ODF & O BHEfE(m) short 24 227 %026 0.728 -0.086
long 34 228 £ 0.24 small
k@AY — FML) I[Z#E L= & X ODFE OFEE(m) |  short 24 2.19 £0.38 0.486 -0.191
long 34 2.25 *0.28 small
DF & it L T2 5 OB E (OF) short 24 2.35*0.62 0.115 -0.418
long 34 2.61 £0.61 small
Hefil LT o 0 E (DF) short 24 1.77 £ 0.62 0.082  -0.464
long 34 2.05 £ 0.60 small
Befil L T2 5 ODF & OIREE (FoRfHE) short 24 129 +0.28 0414 -0.211
long 34 1.35 £ 0.32 small

¥, p<0.05
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4. B

4.1 KBHFFEICIIT D e H A

AWRGEIL, BFT7 7 v R BT 5 lonl JHHEIZEH L, OF i&FH DF R L TLE
DEIBRFHMEERNNRT O, ELUTHRTZENTELRAE LT N TE R o7
REDOHEIEOENEZH LT HZ LT, 770 A RFTIZEBITSH DF & F2 %77
DORNTFEAPFONCTHZ 2 HME L. AFEO T2 A L LT, OF #FIX
DF #F2 K59 5 crosse ([ZFAMRAR <, i 2 — 0 @R LFNE D E D> 72 (short
crosse 99/160 i&f:i 61.9%, long crosse 105/160 ki 65.6%). il % — 1%
OF BFENREFT D crosse & DF EBENGIES THIENTELHIED, Fov I XD
DIERMIEIMES Z LN BBRIRT 2EHEREm RoTcbZEZXBND.

short crosse Z & L7- DF (Zxf U CIEREfil N7 — L @I L7356, ik
kB3 LT, ML O @A E— RRE<, LY DF 0ir< T ML @%.ﬁj WL & 7 I
L7c. FAUTKE LT R &2 — 2 @I L7235, B3R s o xh L ¢, DF &
F L7 LT 6 OB <, DF @ﬁﬂﬁ%ﬁ%%ﬂm. Iz CHEefih L T226 0 DF #F
& DB DR R A BT/ NS VEEA R L7z,

long crosse % £rFF L7= DF i F 2% U CIEREM X7 — U 23R L7255, lcPhikflx
LI ICKT LT, ML OFEA Y — ROAAEICEWEZ R LT-. DDK’C s D
FnE Y DF iEF DL < TML OfmEELZFH Lz, Zrucst LT, #Eity— %
R L7250, BT RGRE ICxT LT, DF&F &8l LT 6 OB E 23 B
%<, DF @iﬂ%ﬁ%m\. INZ THefih L Thr 5 O DF #F & O HHED i KB A B/
SUVMEZ R LT

7z, #%ﬁﬁ/\(’?*‘/% short crosse (Zxf L TR L72#$: & long crosse (Z%F LT
B U2 2 i L7286, i CIET X CoHEBIZBW THRERZIZR b
NoTz. FITx Lfﬁ’%ﬁ&ﬁﬁﬁi ZEWTIE, short crosse 1 long crosse (Zxf L C AP &
ML Ofis A ¥ — RIZiE#E L7z DF & OFRREEN B M A Rk L7z,

Pefih X% — % short crosse (Zxf L TR L 725 & long crosse (Zxf L CER L7
A Z i L725E, s - KO T X ToHA I W TAHERZITA b
Nl

4.2 OF © DF %%Tt&b@ﬁﬂ%@m
AWFFEIZIBNT, OF F 1T DF IEBFITAAL bW L O IR IRl % — 2 & OF %
FH 5 DF g ?ﬁﬁﬂi@“é?ﬁﬁ?&/\& AAHBIT D EMNTET. AT, DF OffRFFL
TV % crosse Oﬁiiﬁ TR S BN Z — o 2 BT 2 Z L 3o Tz (short
crosse 99/160 i 61.9%, longcrosse 105/160 i&$; 65.6%). 77 2 AZEBWT
BT OF ZJ)%“F*—/I/%§5 TeDIATOITAL L TTF oy 7 2% <HMHT 5. OF &
F8 DF #FITxt LT crosse & HIKDHI ST ThiFF$ 2 Z & T DF #FIL crosse 7272
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SZERTE, Foy I XUUPELD. LL, B2 —13 OF BFEHHOHK
Al 9 Z & TOFEFNXREFT D crosse # DFIEFNHELS THZ LN TED.MAT,
DF 2513 OF #F(Zfilvh 2 BRIC DF @ F 23 rFF9 25 crosse THf L 72217 1T e 7200,
DFEY, DF@EFITFT = v 7 24O LR TERWIRIUCRD. ZNbDZ b, F=
v I BT AL DR N T DRI E TS 72012 OF @R il 7 — 2 2% <
BRLTWLLEEZIBND.

4.3 pRHEEL & MG D E W

[Fedzfil <2 — ]

il S o — U BRI L 75 E, DB TR EL 2k L C ML O R A B — K23
EmWFER L o7z, RIU7 4=V RERECH D NRA7 v FAR—/L T DF EFL T 72
DI ML Ol ENEE L Sbh Ty, NASy hAR—/L Tl OF #&FA DF % T
(ZxF L CEARIZSDH ) DF & FA4 LEJ Z & % charging &9 ( AMEEAH
ARZIry FAR—=HE, 2023). ZHULZOFEFED T 7 —/L LR VFFICR—LE2ED
NTLED. ZOXIR7 7 UVERLNRNZDIZ ML R OH K EA E— R &
KTDHZENEETHD. 7708 XTI, NAT v 23—/ D X 972 charging &9 7
7 UIVBFAE L7\, ML FOFEA B — RBMRVRIET DF @ FA2 5% 5 &35
& DF B#ENEFFT D crosse TF = v 7 SN TLE ) AlREMEREL 2D, D78, DF
BTOT = v 7 ZEET 5720 OF & FIIMLOSEWE KA Y — K& EET 52 LT,
DF BTEZFETENTEHLEEXBND. MA T, ML OfEA Y — RIZELIRFO
DF & ORRBED B DIF 5 BRI LV /NS WML e o7 (K19). OF #F2 DF
BPREONMBEICK LT, 1m0 CH R N R B 129 5 &, DF®#FIL OF =T
X ICET D2 ENTE D720 OF RFOMITEIET S 2 LA TE S (Fujii et al,,
2015). F7z, 77 v XRS5 DF EFIX crosse Nm < @FAICEALZE, T=v 7
O L TOFEFOR—NLZES. LA L, DFEFEIEHE 25 OF BFITxH LT
Ty BT OZENHELNE SN, FIELIRETT oy 7222 ERZ . ERE
(2, RBFFRICET 2 aihiliiig, REGHRICK LC, OF T3 DF =V 7IRA L TH
S TTHETODF EFEOUMBENEN-T-. D%V, DFEFOF = v 7%, A—L
HEBEMHFNLED) ZENAETHLN, FELIORETITO 2D, F=v 7 24Ok
WZRM R G iisaZ OF @FICIND EHRSINTLE D IR EmL< D, ZnbDZ
L6 OF E#FIIDF BFOF = v VEELFHEHR S E L7202, DF EFED crosse 73 E

FPFHIZIRAL, DFRFOF = v 7 ZifHsE, DFRFENF = v/ %?TO’C< LRIz
ML@%;XE‘—]\%J@U@”% EC, DF®ETFERT I ENTEDHEEZDNAS.
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9 NS — T BRI TRE & ARG R o

[Hfih <5 — 2]

Pefii g — IR LT, DF EFREARTICOICHEM L T L 08 NEHETH
D R Z — BT DRI REGRE ICx LT, DF @&F L EEfi L T2 5D OF
BFOMBIE, DF @FOEMNE, OF BENEA L THr6/& 7% ToO DF & OO
KIFIFZT X TPNSVMEE R LT, 26D 2 L2 — 1288\ T DF & FTxt
LT LT 22 L, DF@EFOLES THS ZLAEETHS. 771 AT, DFE
FNOF BFLZFTHEZRD, 5loED, T LWVITRHITETT 7 UNLITRDTZD,
OF BEF 4 1L 57T crosse ] L THEITZI5F L 2T UL b7, ZDEE, OF
T LT DF #&FEM T Ccrosse #RFFL COF & TA2ZIT IO XL ERH Y, T
Ty 7O ENTERY (M10). 2F Y, OF BT, DF@EFIIX LT ICHAR
LTHL ZETerosse DENEZHIRL, Fov /7 SNDHVATEZIRTIELZENTE
HEBRZOND. Fo, Y — BT HRMEETIE, DF@F & H#AL THHH
TETODF & ORBEDORKMEN LR & il L TR EREAZR L2, Zhud, DF &
L Tob—EREL T LE S 745K, DF EBFD crosse DEIX ZHIfETE T, Fxv
IETENDV AT NEESTNWDEEZDND. TDTD, iy — 0 28R
Y56, DF BFITH L T 6 raB72 R Y DF @FICHHfl L->-51F, DF #F D crosse
OENEEHIRT DL CDFRTEFRTLENTED.
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B4 10 #efil & — BT Dk EhakE: & REGRE oiE

4.4 DF 3MirFFT % crosse |2 K D

AL CTlE, DF #FELREFT D crosse % short crosse & long crosse @ 2 ffHH &
L, lonl #17o7. ZORER, FHEfl F — 36 JOHEfl 7 — 280 L7258, 1K
DA ICB W T, 2 TOREEBIZHBWT DF 2MEFFT 5 crosse DEEIA LI/ >
7. D%V, DFEFNEDL LD crosse ZIRFFL TV E LT, FEM 2 — Tl
DF #BENRTF = v 7 ZFCHHHEET ML O A — RICET L Z L, By —oT
X, DF &R L CTHho DF #F LDl 2 < L, DF #E2RREFT 5 crosse @
FHEEHIRT L ETTF v I/ F D) AT EHEBSEDLZETHRTZLNRTED.
ZUCxE LT, FEREAl X — 2 ORMGRE TlE, long crosse 51473 short crosse 5412
LT, AP BXUO ML Ofgim At — RIZELZ L&D DF & OFFEENAREWEZ R L
7-. %V, DFET/ long crosse Z1RFF L TV D 5A, OF EFITE WA T lH A
HzdTo ZEBbhrole. UL, DF BEFENLEVLET AP B LU ML Ot A &
— RZEHAIL72& LT%, DF iEFL OF BFOH X (TKICT DO DHENTE H7
O, AHTIER.

4.5 MWDK A
AAFFETIX, ~NV Ay b, Fz AR L—§F, ZAR— Sy K, Fa—T7Linslzik
ATEMTOEZ 1XERA Liz7c, EOEZRET 5720 O IRIFHE SIS~ —
N—%WAAT 2 ENTET, BRAELTOHEPLOFME oo/, LinL, HKE
DaEYWENIFNOHEET D L, ABOEHIEICH 5 72 ORI TR Lz R &
T LWVLEIET 2. 207, ELE LTRBLESA D, AMFROMEHERICITE
IWEFREBELWEBZOND., Fi2, Ja—T LR — Ry RORET EREO SR
ffiﬂﬁ Wt~ — =% U D 2 E N TE o727, crosse 4% D kA YD X
IZE 2 L, DFRFEEZFT LN TR, b0 &b, PR L%
%Lﬁ%v—ﬁ~%%ﬁf%@w:/&7bxﬁ—ymxwrv~ﬁ~vx®%~va
VXY T TR VAT AEEIRT HDMBENENH DL EEZ LS.
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5. BH~DIEH

AW TN ARIE, 77 8 X285 % lonl HORL O FIEGERIZE NS &

ExoD. M N2 — B BIRT 556, DF @FAREFT S crosse IZBR722 <,
DFEFENTF =y 7ICH o THR—NZHETIENTELHEMET, ML Oxm AL — R&
ST 2 MERN DD, EOTHIZ, OF BFIIBRRFIC ML HR~0 /158 2 rIREIC 35
WEEN B D, ML FAIZBRREIC T s 2 729120%, ML HoRK ) =857 57
DI, IR 2 s S E7RE OB AT 5 2 LIz, KBl - s
BEEEICAT O LB H D (Green et al., 2011). FD7=, BB OIMRIZIEH T 5 HiE
i, /NER, KERFGIEEMICMZ, BEEEOMRBIZERT 2 KB, ~NLAANI TR
R DVNER DD, £z, lonl HUT MEAMRZ FF 4 A 2 Liftlf TRV, RRIUEED
FRLSESLERDHD. ZDT), FRWEHRIZHE R KRG &k 2 2 LERH D
(Brown et al.,, 2014). ZO XD REIEIE, NATy PA—ARLT /7 E—THEEL I
N THY, DF BF2HTEIEL, BB &V - 2 TROMES o) & AN EE &
2T %. D), HHO hL—=7¢L LT, TEROVVRAZ A== T %
[Tl FBRRW. ZRUCMA T, ML TR O A E— K& ED 572912 ML Fh~0
Tx T M—= IO TEETHS (Green et al., 2014).

Pefil X 2 — B RINT 5354, OF ®FIX DF EFI0xr LTl L CToD Wzl L
T CEL, DFED DFERENLBENZ N ERRFRTT-OICEETHS. 77 1 AT,
OF &F, DF#TF & bl crosse # T, 721X FTHREFL, FTTHFEZMHITZ L,
T Z LIS N TWAH T2, OF i#TFL DF #F0 crosse DEE 2 E 72T H[R T
LnEWVDHENHEIET/AR D, DF #F & — A L7212, —& DF =F L@, Exid
HEFNZD, DF #TO crosse Wa &FFHIZWD 7280, 2> TF= v 7 &R
HAMREMERE L 5. OF @ FIXDF RFIZT = v 7 2412020z d, #IZ DF &
FITEEfl Lt lS, crosse ODENZ ZHIfR L, DF #FOEE AIRLHIRT 25 2 & 23l
Z— RO BND. L, BfRZ— B W THE OS] LW E S bz
0, WD OF BFIZRIRAR—Z 22T TH 59, o DF EFER I AN—ITLD D
ENTERWIRNZF-oTH L I BENRDHD.
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6. HEam

AWFFEOHIL, 77 1 RXC8BIT 5 lonl FiEIZEH L, OF 8FH DF &EF4 577

DICHWDADTFEAPAONCT L L. 20720 @OF@?# DF #F 42
FTToDIZHWD & LTI R Z — o Ll Z — 23T, TR ENORLGIC
BT & RBGAHE CHEREIEIC E D X 9 728V RH D D7), @DF #EDLREF
9% crosse [ICX S TRLFIZELRDDD, &) 250l T 7Fu—F Lic. 0
fE 5, DF Bt F2MARF 95 crosse DFREIZEAMR 72 <, FEHEfil/ & — /%J&E?f\'j‘éfa/\
DF #ETFDiE< T ML O A — RZFIT 2 ENEETL Loz, iffb
T, PR — 2 @R L2551, DR T LA LET 52 & TDF @i@%ﬁﬁ‘é
Crosse DENZ, ZHIIMA T DF ETFHFOE X ZHIRT 52 N TE, DF &F&2H
TIENTEDHEN) Z R
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8. PEE

3 AN DE LT TO 3EM, BUDTHIFRIEE 21T - TV e 72 &, RHFFER0RAT,
EHRSCOBEICE LT, FEL THRE L TV W R B IREER IO L 0 T L
EFET. Fo, BIEZBSEZTNEE, ZLOTERAE WS E E LI HEIERIL
Bz, MRS RO E LR L R E T

AFFROZITICHT=> T, ZLOFXICTHALTCWIEEEE L. IEEORT &
RIEEAEITIE, WMBHEND, EREE, 7 —F O « BIRIZE D £ TARIFED T XT
ICBWTTENOFENWTEE SN2 F L.

F7o, PHRIFFEREMRE OEREICIE, TR I —T 4 VI TEL D TERSZHE 20
&, BTG N 2 LET. FHRAFEEDORZE 2 AL 1E, BEWIBIELAY, T—
Z ORI O CHE E COEBRIEFEMIE TITo722 LT, T &R ELHm
LOERNRTEE LIz, 2 ABWErD 2 EL 2 FMEZB L TRETHZ N TE
EEoTHEVET. 2L T, AFRICHTLIFELE, MEEZERLO0Y LR E
BWTEZL OBHEEEZ L T2 & E LoREOBAPL RIS #ILHE L EiFE.

ZLTC, AFFROMNEHE L LTRSS EZ T L E S s imERFRELE 77
0 2AEOERE, DF @FE25| &2 CLLEE o721 1 BIAONBEENSA, AR—Y
BERERL B 2 FAEOSSAE Z A, WIEOHES « FHT %2 FE-o TFE o725 3 [BI4ED
PEEEMIRS A, IMREBEZ N S ANITE JEGHR L BT £

BBITHIIEEE D F 72 & PEEATFITIB N T 1 RET 2 b R L Tl L7 FAS
LT, IZbWDRWaiz Ly, FEOEDFICANTTE S o7 AR — R FAF
FER D RIZED EERIEH B L £ 7.
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