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[Abstract]
The aim of the present study was to identify characteristics of frontal striking movements in
kendo that make it difficult for a defender to predict the strike. The members of a university kendo
club (32 males) completed a questionnaire. From the results, 10 of the kendoka were selected: 5
kendoka whose strikes were difficult to predict (upper group) and 5 whose strikes were easy to

predict (lower group). Kinematic features of the striking movements of those individuals were
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extracted. Features of the frontal striking movements that were found to be difficult to predict
include the following:

1. The three joints of the step-in leg (left leg) are held in a flexed position.

2. The angle of displacement of the joints of the step-in leg is kept to a minimum until initiation
of the strike.

3. Vertical movements of the body are kept to a minimum from the readiness stance until
initiation of the strike.

This information may be useful for kendo coaches.
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S DFHEAR—V BT, EOHEZ L TZBRINEL SN, BIZIZEFERTIE, /Sy hO A~y RHESS
BEREE, Yo —IZB8W L, MDA 7 IEECRD 72 SIVoR — /L, [ FBHHe AR 38U T
1%, EHECUKHEE RO DIRE DESRZEF BN, —JF, FEINEZRIC OV T, AR — 28\ T
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L (BB EITRAT T B2 A7 Dfiitk) /7 § A2 EM A T HR O SRS E A EROFHKIZ /20
BHZ L ELUT-.

REEOFREIIH BT, FIROBHI IV E 570 | R0 k72372 O 758 HRED AV D,
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Dy, WCHE T CUEfERRIEA M. - B)11(1984) ORIFEDBAENZ BT DRI IEI AU, K
BEOITE (M, /IR, TAOWT I DOFTE) (S5 2 RITERWEE OBGEEEIRIL 7 B2 TWDHIE4H
HLTEY, PHENZH) DRI 0.36 B THHTEA7RL TS, Murase et al. (2017) D4 TR Z G0~
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A. PEREERR
FIRBE XU, #(THmZ Y dl, /A% X i, $nEHmE Z i35, A TRO LR
EFU (Fig. 1, FBY).
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Fig.1 Experiment setup and definition of global coordinates system (top)
and definition of the segment and joint angles (bottom)
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6. 7 —2APR
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v IRBAEAEL: AR5 Y UGN W ey, Kiis LB R A RS A TSRy L D723 £

v RBAEIAEE  RBIE LR E KEE A ATER L, IRBIE LR & SR BB LR A RS A TSRSy 2 D78
T

v RBIEARE: B LA SR T R A TR, SR B LR B R R R AR AT
OO A BRI A EE O AT A BN T, LED TU 7 WSS T U /4 A ik, 22
DT 5 FCOA BRI A FEA b ARAE (b JE HT a1~ FEZA LU 7= Aif) o~ IO EE D75y
%, B A EE LT

v VIR IO LT (Y i1 OSSRy E, PIIe D mEIIAEEL
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v JIEO ERE: AT, BRO ETFOBEARTHIEA Z ST HRIRISEOAE AL,
HRO b FlE, LED T2 7 sUATRESROD 7 S5 R DRIRZSGEDOLE L, FTRICEDLETO Z il
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8. T —XDHIKAL.
BMERE DN, LED T 7 sk TS TR £ CIo B 7= ] (EAERE: S 0.868+0.059 FP, TEE: ts)
1.078+0.161 F) & 100%E L CTEINEILT —HZHUEILL, 1% & FHIUT-.

9. Heatuet
RN B W TE SV AB O ZED el a3 DT ORI t MEE I L7, 728, A /KU
5%EL7-.

m. #&5%
1. IEMFTERREE, SOSeH], B EREE oD Mok

Table 1 |2, EAIRERBIO TOEEZNEIUTISIT HIEMFTERFH] (Men strike time) , SUGHFH (Reaction
time), FSRLUEERHE (Movement time) (2D, FEEIS LOMRHER AL R UTZ. AEAEDFROHIVZIH
BN, IEMEFTERERS SOSURREC, W3 iuh AR PACREE bl CIRAE (R ) 2R LT, )
TERFRIC OV, WA BB TR bV Te.

Table 1 Men strike time, reaction time, and movement time

Higher Lower
Men strike time (s) 0.868+0.059 1.078=*0.161 *
Reaction time(s) 0.231+0.014 0.377*0.078 *
Movement time (s) 0.636+0.055 0.701+0.131 n.s.

*:p<0.05

2. IJIAEE, BRI, Siko | TE)

Fig. 2 \Z MRS SOV FAEEFEIE D LED T2 7 AT DR (0% FF) 7 HFTE (100% ) (2 FBH ETON
JIAFE (Shinai ), FARETEFA EE (Upper body anterior tilt), 385N Z Ml AN 81T ARIRZERE DL EIENT
(Displacement of the xiphisternum in Z—axis) DD ERH VA F I F VAV CRUT-. 1A E
BRO EFMEA EIZHOWT, WEEZ L ENOHERBIZELIL TODmERLTz. A EIZOWT,
T0% R ETHAEEZA VDS, 85% LT TRD I GIa~EIITHERE L, £ D% 100%HIANT
THORD FALFMA~RIITHERB L e, HIRRIEA EEC DUV TS, T5% R E THEEZ (kAL
Z D 100%RH 2N CTRHET TAI~EIIHES L QU e, Z Bl Tl 236 1) ARIPRISE D ALE AT DU T, ]
LY 80% BT E CHEREDRILIL CUWDIEHMZ R, D% EAEHE 80%RH )5 100%FE T EF~D
HERSZTRUTZAS, PALRHE 85% WL EC T ~OHESZRL, LD EAHERIER, 100%HRHINT T~
DO ZRUTZ.
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Fig. 2 Averaged patterns of shinai angle, upper anterior tilt angle
and displacement of the xiphisternum in Z-axsis

3. BEAEIOMNC 31T 5 )2 BaH, MEBIEN, MRBAmD A bookRA

Fig. 3 12 HRER IOV NZENO LED T2 7 BT ORI (0% 2554 T8 (100%H9) I B S ETOR
HYIORH (take—off leg) (233172 & BAH, MEBIEN, 3 LURRBIRID M4 D FEHEDRERINES A ALE AU
{ERFECoRUT-. BB EEIZ DN T, AR 75% R E TR IR~ HERBL, £k 100%
RFE CARMICER AT~ L Qe —J5, TACREE 0% WEai Co i BEEfA FEDS EATRES el TR0
JEALOIRRET, T5% R HTI N T TR ~OHES 2R, Z01% EATEERER, 100% REI2N T CRMIZ R
JEATRA~HEBL CUNe, AT EATEE L8, FHT 0%RE D T8%REHTE CO T~ 4 2L
PESRE MEAZ7RL T V.
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Fig.3 Averaged patterns of take off leg joints anble (Ankle, Kee, Hip)

FRBAERZOUWT, EZRRT 25% £ THEZ b2, 22D T5%RHS £ Clafh T m~HERL,
Z D% 5% MHTE TR AL, 100%IHIH T TS~ L Tz, —J7, FAEAT
0% REACOMEBIEIA FEAS EATREL UL TR B RL, ZOBROHEFREORFNE, ORI R
PR R U, IRE T EATREL EERET DL, BRI 0% T5% T E T ST ~D M 2SN R
U ME AR T

FEBARICDONT, EATHEE TO%RFTE TR A b D7 MBEIRETRL, 2Dt 100% RHI)NT TR
~HEREL CuNe, —J5, TACRET 0% e C o B DS EATREE ELiL CRoRMRA A 7R L,
A0 E TIEAEZA bV D72, 2D 60% I E THOT MR AIA~HEREL, 100% REHIHNFCTfH
TR~ HEREL e, AR IR E T~ D A AN E L AV E DI MEZ R LTZAS, EAUTKL
TR, SRS A~OHERB R BT

4. WEHGORE LB, R, MRBAEARE (LED To 7 sUTRES KOV EEZNT ) (2381 ) D EATREE FATEE
DL

Table 2 12, FARERIO FAEFENCHUCRI DU 3 BFiThEho LED T2 7 mATHRER
(0%HF) D4 (moment of LED light up) 35OV 2 & (displacement : 0% RO A JELFTEIZ B ETIZ
I ARAE A T RUTZ B D 4 EEEDFESD) IO, SEERS SO RAZ /R L. W CHEZE RO LI
T B, R EEDZN R, 0%FOEBARIA L, 0%RFDIXREEIfALE, Fo L ONRBEMiIAEDOEN & TH
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STz, ZIBOHE B OEIFOT IVE EATRED PARELOEAEZ 7 RL T2, 0% 050 i RS £ B LIRS A 2 D
LB HOWTE, B BEITZRD LI T2 DD, Wb BTN MLV EZ A 27~
NQAY

Table 2 Take-off leg joints angle (moment of LED light up. Displacement)

Higher Lower
Ankle angle (moment of LED lightup) (deg) 70.3%26 76.2+7.1 n.s.
Ankle angle (displacement) (deg) 12.4%56 21.7%x55 *
Knee angle (momentof LED light up) (deg) 145.2+3.7 155.6 6.5 *
Knee angle (displacement) (deg) 21.5 +9.7 33.6%+113 n.s.
Hip angle (momentof LED light up) (deg) 87.5+39 93.3+46 *
Hip angle (displacement) (deg) 1.6 =£1.0 6.2+4.7 *

* p<0.05

V. B8
L. AL TAMEE O TR, SOSREH, 36 JOEERHH O HLil 2o T

AHFFETIL, ATHEE FAREL OIT, IEMFTRIKHIE SUSRE I OV O B TRO BN, ThER
DWW TIAEED RO LIV T= (Table 1). AMFFRICIST L ERF TR, ROSR# (LED Fo7°
ST EIRELO Y $il51aE Z S5O ARGEEAS 0.10m/s PLEIZEEL 7= B % C) LEh /R (B A E L
DY HiFIAE 7 BOTEOAHEIEEAY 0.10m/s LA ITEL- BT HITEE C) THIRESh TV, ko C, &)
VERERIC K&\ 0372, IEAH TR I EEDSRO DIV I, USRI LD ER RENEE X D
N, EACFEOIETF RS 0.868+0.059 47T, TOZEEDS 1.078+0.161 RO WIFEFITHKY 0.2 RO AN 7-
SIS, —J7, BUSIRINCOUWTIE, BB 0.231+0.014 BT FAZEEAS 0.377+0.078 FOE MR ERIIT#70.146
BOENRHLND. JoTC, AFFCOERITRRHEOZL, RISHHOZCER T 528279, AT
R (2016) 1, 7= R—RIEILBBIEIZ 3 DB B ERA TR A THOILD AT 7 B E (VR LIEE) (235 H
L, T8I, B0, EEELE DI BRSOV THRRL, THZUHTHET () [CSES T80
BHZIRNZE, O FOBEN RO EREEAL SN E DD Z LICBRL TOB SR~ TS, ARFSE
TIXEM RN AT BN RO DRI -T2 enh, Bl EE HL TODITEICE L E TORHHD N
D3, T — MOFAAE RIE NI Tld e EE 2 DD, LLRdn, USRS RWLEWVDIZ LT,
RNEOBTENETHIZ D725, FAFOBEEIRIGL TR 3 (FIAIT IR B0 U R L) oS
ZEEEWT S, Zhud, RBEOHREHGE T, 1280 2k ZLICBHEL Q) EEZ HILS. LI
ST, MIAHIEIXHL TOOORHHED EAREE L CRIFE BN TYH, TH 20 ENEE I3 FTo
IR MR LSRR CEREIL oW BSOS RTREMEN E 2 BB,

2. TR, LIRRIEMAEE, Biko L TOEIE, BIOWSHOIEO 3 BISIOBIEHEEL - SHWEED
T

AWZETIE, R OBWRIFT AR HARHEARE AL T, OOz AL FACEE Tk

L7z, ZORER, 0%515 100% I (R 23HFT88) IZ B2 OO T L Z FUHREE S SR 7 #ER
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ZRLT- (Fig. 2) . AWFFRIZEIT D08 O _HAOhE Il firEE: (hEf- B, 1970) 1ICfish sl E
RIIRMEHS 72D T D) EVORNRIZIRS L b5, FTERIZED FTITROCHIE (] 20~25 FE) LT
HEEZRUTZ. LosL72h3s, Mo mfTREEZ R~ 58 (B2, 2003) DIEX I DFTERICELETO
RIS EDORERINT — 2% I ChDE, 20 FERHEL TOAIEARL TVD. LIZ3>TC, ABRIZEITS
R (REED) O RO RTEO R IFFAFII Ch L LSS D, FMITAEIZ OV T, fREE(F
By« BEH, 1970) TIXTHTEO H AN L CTRAFRRECHIRD HiIT2 | 5ot Tnan, EORE (ks L&
VR BT 5708 BRI ZRES AL TR, AFSEZ T AH8E O TIOHIRD FiT7- 05 (R&ES72E) D
BRIZOWTRHEWTcERV. UL, ERichaIoic, AR DA A EESe L IREE A B X ifes
H 0% 5 100% R (FEZ DI TER) IZED £ TOLLOFAILZ AL THY, ALY T8
HUTH RERBE OB HSNRNZEND, FHFICELSHNWE B AHhXI, HADRHELYT )o@ Tk
LB TNRNEEZ HIND. —J, Z BT NZE1T SRIMRISRDNEZNIZE H L THLHE, 80%RETTE
TR T ~OHEBITIELIL QD ZOH%MOERFAT FAEHT BB L T R ~OHEB K&
UMEAIZRL TS (Fig. 2). RIREOFREHISTIX, FTRICEEL TREIT OB, ko T EE7a<L bt
HNCREB T DO BRI Ch D HHRESITRY, FREEICHIRRHIVTND (HEF- B, 1970). HiED LT
DEhEE /NS T HEOEEMEL, DRI OLIERSN CE-ZEThD. ATEDT 7 — NSRSl
HEIZ EARAE AR UL C, $TEICED ETOH RO AT AN NS ME[1ERL T2, F5iE
T (PP BEH, 1970) DINEZ SR DREREZRD, HIRO FTFEE /N2 EOBEEN A SO Tk T 52
ENTETZ, FITABFIETIIRIS, HIED B FOBE AT 55 E R L T DB 2 BB o
BT OWTHRECOFENE ATV EEBIZ, TIBIRIOTHERHESC, TEWEDORHEE H kD | FEhoR]
HE 2O TR,

FT, AWFEOESAH LI BRI EEDRERIIE A 2D, 3 BIEID 0%RFD AN, EATREE NAAED
NE O ASNDS (Fig. 3). Wb, RO I3 FAREE Bl CIR BN 2 RAE THEZ QB2 Evon»
%. T, 3 B 0% MR COMEDEA TR CHIRL 72 L2 A, BRSOV Il A E A
FOLIIRN-T-bD D, EBEF L OWRBIEI A EE - DU TR A B0 O BV (Table 2). WRIZ,
T 3 BHEIOZ DOBRORERIIELORFNCHE H L QK E, 2B B ELEOHERIX MR CHEEIL T
EETHHD, BPEOITRIZELETOIEMOEN A A2DHE, FARHT PO e TR B A D2
NEAVDIRMEA CHDZ LR TED (Fig. 3). 2T, BIEO A EEZ LR O\l CHkL =&
25, BRSO A AN EIZHOW O ImEE R CHEZATGRO LR Tob 00, B L ORI
WA BEZENGBOLIZ (Table 2). ZHDZEEFEODHE, HARHIEZ OBMET 3 B CHRHIE
RAEN R BAEA R RNLIC L, TOBOITBICED £ TOIEENEE #E RAN NS L TQNBEZEERL TNV,

HESC L LoD RSN L A B0 IO BT OO B b oD BREMEA-FRA~T-FFE CREAE DS, 2014 5 FEkEA>, 1987) 1
Fok, BREIZHAT, FLOE DI T TR R 36T DRI B2 KREWZEAVRIA T, JE
SEDDILIAI IV ECHERESITOND. ARFFE IR A AN B OV T, MR A S
IXRRD DI ST, EATERE FAEEE L O/ NSV MBI Z7RL, S BB BIER O f B AN B2 DU

T, WEECHEEDRROLIL, Wb MAEMEEZRL TNDZEnn, BBIFITET T/, RS
WX BRI Ji LS AR DR A AT B > TDEBE 2 BID. FlddHE, BT FAMAEE Hl LT
B ELETOIRHTA~DOAFELE A Do THZ L LS THIRD LA AR EIIHIL TD. AEE k%
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NS D7D, HEADIET B 3 BEA i 7 REBIC L TRER DT L RDBID. TIVHDZEN,
FIEHL SHWE RO EDEWED LD ER /2> TNDEB R HID.

3. AMFFEDRA

FERORE TIIMHTFHEMERAELZ L7250 BNZHEBENEEATO 7S, ABFEDSFREARTIE, LED 7070
RITEAMELT, 2.3mEEDLIVZIEAEND 2 HFEUTOITEL IS TITIORE T2, FHRAEEREE S F
BRORGLLDEIL D D Th-oTo. Fo, AWETIE, ERANITRENEAATOE 720, #EORRIT
HLTORWEDO, (FEAE DPERFDFRILRRRITES, BIENDRVKEETHTRINEIBITL T, ©
DI, FEATHIZE R T I, 2016) DIDZRBMETHEA TS DERDOY A LSO BLURA D, FATFHIZZIL OB
LD LB ERHEA SN TE TRV . A TABIZED BRI TR FDORNEF B4R ELTZb D THD
T, B L ~ LD IR RS D T o7z, ED78, AMFFETRUIRERDY, B HARTHER
ETEHT 28578 BARD My 7L~V OIRFTH R EZ R EN TR, ARIFSES Fgil -~
IV DPERE TR RICTEZATO ML DD, ZIHDHIE, AWFTEDIRAEZRY, FREHGH AL TS
NI ZETT T DB LD R ET DM EDN 5. SHRDHIFERREL 25D,

V. £

AWFFETIIRFERFROERE 32 Z26BUTT o — A Il 77— MO S B )
ZEILOBUET: 5 4 (LAZHE) B LU TBRENENZNL OV ET: 5 44 (FACRE) 248 U ChlttiL, 1
RRER L O PR OFTEREM ERHEE BDNTL, ZORERNDFIZEHL DD SR o TR B RS
Batd o2l BEL GliEEEAT-72. LU ST ORERE TR

1. EACEEE MACBEE HE L C, IEm TR 3 KOS IR 3B ME & 7R L7z, B RIRFTRENIC DU Tl
NSy gV ALY

2. LED FU 7 sUTIR RN DFTEIC D FCTO HRRHEA EEIS O A EEOZA LD RRFIIZ R E 7258 N3,
DAVRDNSTN, 7 BT NI DRMRIGEDAEZEANZ OV T, BT FAEEE L C/hay Vil
Az LTz,

3. EAEERE AR bl C, EBAfEII L OWRBAEIA B A7 R TR X Tz,

4. PAPERE IO C, FTRICED F 00 )& BIEFS JOWR BRI M B2 80 Y NSV ME A 7R LT-.

AWFFETEONIZLL EOFERLT, AR SO E B 28RSO a7 G i R, e
(&AL 725,
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