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The reality of the race performance for Japanese top kayakers,

and the aims of the race strategy for the 2008 Beijing Olympic.
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Fig. 1 Course layout and view angle of a video camera.

Analysis points (initial, middle, final) : 500m race ( 75-100m, 250-275m,
450-475m’), 1000m race ( 250-275m, 550-575m, 950-975m )
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# 112, 500m L—XIZBITHMEAE—F, SR
BLUDPS 2R L. oA A v MIBT DHE
A — F,SR¥ L UDPS % B2 [ Chuiw L7 6,

FAED SR ZFRWZETOEBICE W T Key 23
WKsgo & HB L CHEICEEZ R LTz, F72, L—
ZREBITEE D HEA B — K, SRIB L DPS DZFNZE
NWDEALD UdTe 2 B4 T U7 fE R,
BT AMAEL— ROKTOLOTITEVR RS
Nz, L—A2REE L URERRRE R % R
L7e (BEAE— R WlfcX T, SR: FETK
EIETF L, #HEThFnelk, DPS: £ T
MEFFL, MBETREET).

Table 1 Boat speed, SR and DPS during 500m race.

n Initial point Middle point Finish point
Boat speed (m/s)
Ksgo 5.21 £ 0.43 4,66 = 0.31* 433 = 0.28*
WKago 4.44 + 0.30 3.98 + 0.18 3.63+ 015"
mean 18 4.82 + 0.53 432 + 043 3.98 + 0.42
difference WKGsgo < Ksgo WKsg0 < Ksgo WKsg0 < Ksgo

SR (strokes/min)

Koo 119.6 = 9.1 110.0 + 6.4F 113.6 + 7.3
WKGoo 111.4 + 8.4 100.1 + 6.27 104.7 £ 9.5
mean 18 1155 + 9.5 105.0 + 8.0" 109.2 + 9.4
difference ns WKsg0 < Ksgo WKs00 < Ksgo
DPS (m) .
Koo 2.61 + 0.15 2.55 + 0.13 229 +0.14"
WKsgo 2.40 + 0.11 2.39 + 0.13 2.09 +0.15"
mean 18 251 + 0.17 2.47 + 0.15 219 + 017"
difference WKGsgo < Ksgo WKsg0 < Ksgo WKsg0 < Ksgo

1. Values are means==SD
2. SR : stroke rate, DPS : distance per stroke

3. Initial point ; 75-100m, Middle point : 250-275m, Final point : 450-475m

4.<:P<0.05
5. ns: no significant

6. * : vs. initial point (P < 0.05), T : vs. middle point (P < 0.05)
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# 212, 1000m L— A ICBIFHHEAE— K, SR
BLODPS 2R L7, &AL L MIBT DHE
A B — N,SR¥ L UDPS # B[] Chul L5 E,
BEA B — NP, P, #%8)dE LU DPS(FE,
HARYDIH BT T Koo 25 WKiggo & FLlE L TH
BlCEMmERLEZ., £, L—ARIBICHE S fiEA
E'— K, SR LU DPS DFNEIDZED LN

R T LR, BRICBIT A Y —
F3 LU DPS DR T D LAN-ITIEWA R ST 28,
U— A% L COXIERR 2B AR L (fE
AE—F: FBTREETL, KBIZHT THE
Ff, SR: HEECTHOTMNITUR T T 2203, BARIICHE
Ff, DPS : MREIIZIL ).

Table 2 Boat speed, SR and DPS during 1000m race.

n Initial point Middle point Finish point
Boat speed (m/s)
K100 459 * 0.11 414 + 0.26 4.13 + 0.16
WK 000 4.07 = 0.09 3.76 £ 0.09" 361+ 014"
mean 18 4.33 + 0.29 3.95 + 0.27" 3.87 + 0.30"
diﬁerence WKi000 < Kigoo WKi000 < Kiooo WKi000 < Kigoo

SR (strokes/min)

K000 9 1007 +5.6 96.5 + 6.7 100.5 + 6.2
WK 1000 9 95.1 + 6.0 89.4 + 7.5 97.4 + 10.5
mean 18 97.9 =6.3 929 +£7.8 98.9+ 85
difference ns ns ns

DPS (m)

K100 274 + 0.13 258 +0.15 2.47+017
WK 000 257 £ 0.15 2.54 = 0.23 2.24 + 0.23*t
mean 18 2.66 = 0.16 2.56 = 0.19 2.36 + 0.23’H
difference WKi000 < Kiooo ns WKi000 < Kio0o

1. Values are means=*=SD

2. SR : stroke rate, DPS : distance per stroke

3. Initial point : 250-275m, Middle point : 550-575m, Final point : 950-975m

4.<:P<0.05
5. ns: nosignificant

6. * : vs. initial point (P < 0.05),  : vs. middle point (P < 0.05)
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HE, BLUOHEN SRREICDIT TOERTOMEA
v— ROl (MEAE—R) & SR 3L DPS
DENENDOZE(L (SR, ADPS) & DBfEZE R L
7. 500m L — A CIX, Pk - sl LU - %
BOmMXMIZENT, ALY —REASR & DM

ICHE R EOMHEBBGRIES bhiz. —J, 1000
ml—ATIE, ZOmMXHICENT, AfEAE—
R & ADPS & DMICAH ERIEDOFHBBRIZD 6
ni-.

V. &%=

1. 500m 3 X T8 1000m L — R IZH 1) HHEA b —
K, SR ¥ XU DPS DAk

L — A OfEA ' — K, SR 3 L U DPS i, 1000m
L—2D SR #frE, WIFhb B FERENLTRT
LB L CEEA ST HEmICh o7 (R, 2). L
HL—5T, FHEBOL—ABICE Bleo L
MIEICHERTL L, W L—2 Bl T#EITR
Enehrote (F1,2). ThbOENS, AR
ANEFDOL—ANRT p—<V ADEEL LT, L
—2ZHDEBFRA V MTBIF T+ —~ AT
IZBLENREND BLOD, L—RAD% — (i
W) 13 B I FER T & D AR DS R STz,
AWFFETIE, L—ADNRE — TS 5N A

WO, UTOEZEIZBWTHELBRFOLK
TP E RO TR EED D Z LT L.

500m L — A 28T HHEA B — K, SR 3 L XDPS
%, WThbFERBICBW CEEZ R H
7= (R 1). 2%, FENISFRIIHT THREAY

— FORBRETRR OO (£ D, o, Z0
g2 v — FOZE (AEAE—F) &ZDXHIC
BT D SR DZEA{L (ASR) & ORI E A IE D HHEE
BERED LN (F 3). oD nb, F
BED B HARIZ T TOMEA B — ROIETIEX, SRD
KT EZZ T RSB S L. D
HHEEIZ/NTTO SROJXTORREE LT, L—XR
OO T DN SN DA, FCIXE O DPS
WCRERERBFRONRD -T2 L, £, i
DB RIS T SR NbFNITHR LIZZ &7
CERERTDHLE, RO 1 0L LT, i
D HFEIZNT CERTENRENRMIZ SR 2K T8
TWorREME b HESR S LS.
AR BAARIC N T, EA E— FOET R
KO SR DDA R I (R 1), ZOXH
BIFDAEAE— K& ISR L ORICITAERIE
OFERABRARD b (R 3). ZnbDZ &
D, FEENORIIHIT TSR ZRE HMEE7
BRI, FA—-KHOEALY—FOETFTZ/hE<
Mz bz rREES R S =, —J7, DPS I3,
HAE O RARIC T THERIIKR T L7z (F D).

Table 3 Correlation coefficients between Iboat
speed and ISR, /IDPS in initial-middle and
middle-final phases during 500m and 1000m race.

/|Boat speed
Initial-Middle Middle-Final
phase phase

500m race

/ISR 0.662** 0.810**

/IDPS -0.036 -0.323
1000m race

/ISR 0.089 0.224

/IDPS 0.623** 0.529*

1.*:P<0.05*:P<0.01

2. Initial-Middle phase : phase between initial and middle points
Middle-Final phase : phase between middle and final points
3. SR : stroke rate, DPS : distance per stroke


JSCU080032
タイプライターテキスト
6


ARANIY Y BFDOL — AT p—< R

Lo L, 0% (DPS) & AfEA E— K & DR
H2MEBRRERO N -T2 &b
(3% 3), DPS DK TIIMEA &' — FOZELICIE R
REBERIEI R0l b D EHERIND. Kk
(281 % DPS K FOFIKIC W T, ARFFEORE
BSHICHAT 2 Z ST TE RV, FEHFO
BTN Z, BAED SREIKITHED A b o — 7 Biff
DENT EOBERPEEHICEE LT b DO TH D
LHEEREND.

WIZ, 1000m L — A 2BV TIE, 500m L—R &
bl U TR TOMEA B — R X O SR MR %,
DPS M@flia ~d Himicdh o7 (£2). ZhbHo
ZEMG, XY BEFFMOFZV 1000m L— A T,
L— A DI H /NS T DI DI OEA B
— REIMZ TN &, £72, TORHIZ SR &5
KR E LT DPS MMERE LI FREMED & 5
TERENTRRENT. EDOHK, L— AR
WSR OELITOTNCEEL L OD, EAE— K
B LV DPS 1TV §0 & #ARIZ 2T TR S T
AR (£ 2). &I, ML, BIO
HAR S DRI T TO AfEA B — RiX, /DPS
EDOMIZENZENARE 2 EOMBEREGRIED 6

7= (&3). ZhoozZ &b, 1000m L — & DOffE
A E— RIZIE, L—ABEIZEE S DPS & kN
LR B AREME R ST,

Dbtz &b, ML—RTBWTERZ ST
F v AR DH72HI2IE, 500m L— AL
WTHBEOREA Y — RE @b, TO%HO SR OKT
B/NELTHIE, —J, 1000m L—AZRWNT
AR OEA E— REMZ, L—Af#IctE> DPS
DIET /NS THI &, BRENEZEITR D AHE
PRI Tz, F, WL—AEHIZ, SRITL
— 2T L, DPS &L — A RGE I R
HEmER L (B1, 2. Z0OZEnb, L—2A
ORI NERE S NTIREBIZRB VT, SRITIEFN
BRI br— L3 <, —J, DPS iI%
O TIXARWATREMES RIR STz, b — RBRIg 70 &
ERETOBICIE, b oFHRICOVWTH
WZHR L TR MERH D EB 2 6ND.

2. AV vy 7 OTRERY A L, BILOE

NEERT D700 L — AEEMEO B 1E
FV Uy 7 RET 4 5OV A 7 L THES
A, BEE T RIS, BEHO MLr—=0 T HH %
BRITTHBEN RO TWBERDH L. TOGEA,
LA Lo TRT r—~v  ZADHRE R L
—= 7 OEMN BEEARIC TS Z TN,
L BT, e I DWW THREL T
BLIENEEII/RD., 22T, vy Bis
BIFDBEOLFY &y 7 BT OFEEMEA L
— RO E F L, ZOREEI D 2008 4F 8 AR
BOIFAY vy 78T D ER ek E Tl
LTk, £, ZOTRREELERT DD L
— AWK OHIEE, AR TTRINT SR BLW
DPS DR EEE S RN LHRFTHZ Lic L.
A4, AV Uy 7HEED K, Kigo B LW
WKsg (BT 2BEDAY vy 7 R0 HE
BERLEY F, ZoEEKCESE, K212
FV Vw7 OREEL KL —ZTEBT DERE

DOVFEEA L — FEDORBRERLZ. 2B, 20
BRICOWNWT, L—2Z LIl L Ok

EOBEEITo 12 FER, 2000 £ R=—%V ¥
v ZIZBIT D Koo B & T WKegg DR FLER DL UE
FEOHHEN 2 U EZ2/RLTZZ &b, K%
TIHINOLOBRERA L CTOTHZ LI L.

Table 4 Transition of the race time of
the gold medalist in Olympic games,
and predicted race time in the 2008
Beijing Olympic.

Olympic Result (min:s)
year !
host city Ksoo WKspo Koo

1936 Berlin 04:22.9
1948 London 02:31.9 04:33.2
1952 Helsinki 02:18.4 04:07.9
1956  Melbourne 02:18.9 04:12.8
1960 Rome 02:08.8 03:53.0
1964 Tokyo 02:12.9 03:57.1
1968 Mexico City 02:11.9 04:02.6
1972 Munich 02:03.2 03:48.6
1976 Montreal 01:46.4 02:01.5 03:48.2
1980 Moscow 01:434 01:58.0 03:48.8
1984  Los Angeles 01:47.8 01:58.7 03:45.7
1988 Seoul 01:44.8 01:55.2 03:55.3
1992  Barcelona 01:40.3 01:51.6 03:37.3
1996 Atlanta 01:37.4 01:47.7 03:25.8
2000 Sydney 01:57.8 02:13.8 03:33.3
2004 Athens 01:37.9 01:47.7 03:25.9
2008 Beijing 01:34.2*  01:45.7*  03:28.8*

*:Predicted race time based on the analysis of
our research.


JSCU080032
タイプライターテキスト
7


NS ESAR

T I, AV Uy 7 OBIEE L EYE O DFERIND, ZOWTRNEEE LEZEOL 5 —
WEA B — R EORIZIE, WFho L —2280n FOFEEOREERH L-. £9, DPS #[EE L
THHAEREOHBEREAR DN (K 2, 7o G, Kego (231 5 P —Hil—#&2 D SR I,
WKsgo: Y = 0.0232X —41.807 (r=0.977, P<0.01)). JIEIZ 129.9 — 118.8 — 122.9 strokes/min & 72 1), [Al4E
T BT, WKegp TlE, MiFE DBIFRIZIS TEA 12, WKago TiE 132.8 — 119.5 — 124.9 strokes/min,

EUFR LD HRBEIFROF R LY b Ic#l s Kio00 T 113.6 — 108.8 — 113.4 strokes/min & 7257z,
T 52 & baREc (K2, BEAEYT:r=0.9767, xt —J7, SR #[EE LTI-HE, Ko 21T 27—
HlElF :r=09769). Tho6DZ Enh, WEOS —f&ME D DPS I3, JIHIZ 2.83-2.75-2.48m/s & 72
VU vy 7 BT, BEICL - ThTniE D, [EREIC, WKeyp TiE 2.86 —2.85 —2.49 m/s, Kign
WARLND OO, IZIFEBRNICHBE L TS TIX3.09-291-279mfs L 72 -7 (£5).
ZEMNERBEN. EikoEFEFRE (K500, PR L TELTFRESEA L —F, SR BLW
K1000) 35 & O (ElR =0 (WK500) % VT 2008 DPS {22\ T, BAEMNZEERK FTREN DM DU
AL A Y U By 7B DERE O THEEICRFT 2HLEEIH L0, ZhbOHEEH
— R&EFRL724EE, K500 T 5.17m/s (B NL—ZMB LN L —= 7O BEMD 1 5
A2 14736 6), WK500 Tl 4.83m/s (1 %> ELTEACE DI+ Icd b, SHOR
43 ¥ 5), K1000 Tl 4.93m/s (3 5y 227 9) & BELTE, ERLTEaATr—<r ZOHE
ot EEALRAY vy 71281 5 HZEO AR & ik

WIZ, ZTh oD TEFEHRR ' — a2k L, TOWEEORLEERFT DL, Fiz,
L1201, ARFgE TRV 3 2OaHRA vk (F 2012 EBAfEO R RoA Y By 7 1ZmT TTHE
B, PR, KR CBRWCEOREOMA Y — K HEEZHZICHREL, L—ABLOhL—=r
DRLEIZR DN OWTRFT L7z, 1IZUIZ, £1 772 EOBEIRENTIE N L TV Z &, 2 ERD

BEO 2 OFRNSG, FL—RATBT DAL — Fonsg.
ROZEACIZDWT, IR 2 Pllids X OWe
DAEDOENREH L=, oS, K500 T 52 T O K
Pl — Al — # O JIELC 100% - 89.4% - 83.1% & 48 50 F
L, FERIZ, WKsp TI%100% - 89.6% - 81.8%, _ ,g |
Kiooo Tl 100% - 90.2% - 90.0% & 72 > 7=. ZHH D E a6
L ARG = P ERA ) ey ZIEB TR E T !
BICRBNS LUEL, [Flp bR T & ol
BALRDFED 112 ZHIEOEALRIIMNZ T E (Kegp:
91.6%, WKsgo: 90.9%, Kyogo: 95.0%) 73, Rk L7=F é “or
WEBHER C— RIS Li=e+ 58, g, b 8 38 R
B L ORAEORER £ 11, Koo TIE565-505 = 36 T y i Y~ 45861L0) 5443 (<0577 <001
—4.69 mis, WKgoo TiE 5.31—4.76 —4.35 /s, Ky 341 i Kiwo Y = 00150X - 27.167 (1= 0.921, P < 0.01)
CIE519- 468 -467mis 2755 = EBI LI 2T 1930 19I4o 19I50 19I60 19I7o 1§;80 1s;90 2c;oo 2c;10
>7- (£5).

S5, FRofER v — FE2ELT 5T, £ Year

DD SR 4 LT DPS MFIZ 225 DIZ2V  Fig, 2 Relationships between year and mean boat speed
TH# Lz £1BL02 ©RLzSResLoops  of the gold medalist in Olympic games.
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Table 5 Predicted race time, average boat speed, SR and DPS of gold medal winners

in the 2008 Beijing Olympics.

Predicted value
Initial point Middle point Finish point
Ksoo
(Race time : 1 min 36.6 s, Ave. speed : 5.17 m/s)
Boat speed (mvs) 5.65 5.05 4.69
(relative change) (%) (100) (89.4) (83.1)
SR (strokes/min) 129.9 118.8 122.9
DPS (m) 2.83 2.75 2.48
WKs00
(Race time : 1 min 43.5 s, Ave. speed : 4.83 m/s)
Boat speed (mvs) 5.31 4.76 4.35
(relative change) (%) (100) (89.6) (81.8)
SR (strokes/min) 132.8 119.5 124.9
DPS (m) 2.86 2.85 2.49
K1o00
(Race time : 3 min 22.9 s, Ave. speed : 4.93 m/s)
Boat speed (mvs) 5.19 4.68 4.67
(relative change) (%) (200) (90.2) (90.0)
SR (strokes/min) 113.6 108.8 113.4
DPS (m) 3.09 291 2.79

1. Relative change: Relative changes to the boat speed of initial point.
2. SR : stroke rate, DPS : distance per stroke

3. Analysis points (initial, middle, final) : 500m race ( 75-100m, 250-275m, 450-475m ),

1000m race ( 250-275m, 550-575m, 950-975m )
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Abstract

The reality of the race performance for Japanese top kayakers,
and the aims of the race strategy for the 2008 Beijing Olympic.

The purpose of this study was to investigate the reality of the race performance for Japanese
top kayakers. The boat speed, stroke rate (SR), and distance per stroke (DPS) during a race were
evaluated, and the variation and correlation of these parameters were examined.

As a result, the following parameters were indicated as the key points for better performance in
a race. 1) In 500m race, the boat speed of an initial point should be increased and a decrease in
the SR after passing the initial point should be minimum. 2) In 1000m race, the boat speed in an
initial point should be controlled, and a decrease of DPS should be minimum through the race.

Furthermore, as a result of the race performance predicted in the 2008 Beijing Olympic, the
race time of the gold medalist (500m men: 1min 36.6s, 500m women: 1min 43.5s, 1000m men:
3min 22.9s) and the concrete aims of the race strategy made it clear.
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