Advances in Physical Sciences & & R 233t B, 2021, 9(4), 487-498 Hans Y
Published Online December 2021 in Hans. http://www.hanspub.org/journal/aps
https://doi.org/10.12677/aps.2021.94073

HZAZF1500 mEn+53= 53 BCFFE R

ARG, RERA, KBS

SEFRIRE, DU
L DAY E ] 7 e v AR s o T %
Seh [E AL AT B, )1 T

S

Weks . 20214F10H28 0 FHEM: 20214F11 290 & A H: 2021412 A 7H

R

HE: St AL FARKPFEF1500 mEEH RS ERHME, MUAERHE AL FARKFEF1500 m
HHRRHERYRER, MPHEALTFEFHUEMEBEAPER. A THRAELFEFEL1500 mE 7
BHMERAR BRI R SHE. ik AW TEE, 22019~2020FF H A2 EHEREHAL
KL TF1500 mPRFIH=ZLETF AR TN R FEiT192EF, BHZBEIHISEFU P AWERASE
M), WHEHEEREVRTEIHITHRT . SR 1) RETFHEER. SHR. PEK. BHlAEE
BRI BB, 2) FEAEESSMEREEMRARHA: r=0.772, p<0.01; 184: r=0.888,
p<0.01), 5BE=REIM{RHA: r=-0.673, p<0.01; 84: r=-0.851, p <0.01). BEHuEF A (PRA:
r=-0.595, p<0.05; {84: r=-0.842, p<0.01). EOMBEEFHRHA: r=-0.788, p<0.01; r=
-0.876, p<0.01)EEEMMX. BAPESEELEEEIEMR(r=0.855, p<0.01), REPIESHE
BTG REEMRME(r=0.416, p = 0.123).3) HAZ FiEF 1500 miEFE 5 A 2 H“ fast-slow-fast-slow”
FsEg . & HALZF1500 mE, RASBHAEFHRINBRH EMHFINBRET. FHik, 4%
5% B AL BKFRM KSR, e S B i g s 7 xR m B A L F iR FE3K S
RS EREE,

K §Eia
HA, ZF1500m, HHE, FERKA

Research on Speed Control Features of
Japanese Women’s 1500 m Race

Yongchang Yang?, Yijie Huang?, Minmin Zhu3

1Geely University of China, Chengdu Sichuan
’Polus International College, Chengdu Sichuan
>Civil Aviation Flight University of China, Guanghan Sichuan

Received: Oct. 28”’, 2021; accepted: Nov. 29”’, 2021; published: Dec. 7th, 2021

NEF|FH: Wk B, SR, KREEL ALY 1500 m JY 2 RCRAET L0]. 1B R EERE, 2021, 9(4): 487-498.
DOI: 10.12677/aps.2021.94073


http://www.hanspub.org/journal/aps
https://doi.org/10.12677/aps.2021.94073
https://doi.org/10.12677/aps.2021.94073
http://www.hanspub.org

MkE 4%

Abstract

Objectives: To analyze the speed control features of different levels of Japanese women athletes
during 1500 m race, explore the mechanical influencing the speed features of different levels of
Japanese women athletes during 1500 m race, and clarify the challenges in Japanese women’s
running race, so as to provide theoretical support for learning about the tactic selection and speed
control of Japanese women athletes in the 1500m race. Methods: By means of video analysis, each
of the top three athletes of women’s 1500m race finals of 2019~2020 Japan national large-scale
track and field competition from 2019 to 2020 was taken as the research objects, so a total of 19
athletes were collected and divided into two groups (fast group and slow group) according to
sport levels, and their speed and various mechanical variables were statistically analyzed. Results:
(1) The fast group showed faster average speed and stride frequency, long stride length, contact
and flight time, and small displacement of gravity center. (2) In the two groups, the speed was sig-
nificantly in positive correlation with step frequency (fast group: r = 0.772, p < 0.01; slow group: r =
0.888, p < 0.01), while was significantly in negative correlation with the flight time (fast group: r =
-0.673, p < 0.01; slow group: r = -0.851, p < 0.01), contact time (fast group: r = -0.595, p < 0.05;
slow group: r = -0.842, p < 0.01), as well as displacement of gravity center (fast group: r = -0.788,
p < 0.01; r = -0.876, p < 0.01). The stride length in the slow group was significantly in positive
correlation with speed (r = 0.855, p < 0.01), but was not significantly correlated with speed in fast
group (r = 0.416, p = 0.123). (3) Japanese women’s speed control in 1500 m race showed a
“fast-slow-fast-slow” strategic model. Conclusions: In the Japanese women’s 1500 m race, the speeds
of both fast and slow groups are relatively slow in the midway and sprint stages. Therefore, main-
taining and improving Japanese women’s midway running and sprint speed, as well as streng-
thening the midway step frequency and sprint stride are essential to enhance the skill and per-
formance of Japanese women athletes.
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2. MIRMREF&
2.1 ARMR

AHFFLLL 2019~2020 “EJE, B H A HECIAAF) ZE F01 H A4 1 P K8 B A2 T3 47 1500 m # e g aif
SREF TR, HHIRTEREAHET N NBAERST 96%. 2 K H I BUSR 7 iGt (0E FH
FERGTLL T A A BTt R, 3t 19 2183 7 3% AR E 207 1500 m 456451 7, 1 [ Brfidle 7K - (4:05.27
HAAEA5), 5 NABEZKMEE, FIREFHNEFR KT Braasinies s 7 AR JAAF
ZR WA o FrAnie A TR T . AR TOR HOE TR 50 2 AT R et st. Hd, Group 1
PR 8 4k T, HPUETF N 4 4 05 70 27, HAB N 4 5 20 2 27; Group 2 A1E4L 11 4k TF, Hbh 4
Iy 22 Kb 24, M8 44 25 Kb 33. KA VIME KRS L E 1.

Table 1. Characteristics of runners in each group
=1 ZHIEFER

5 Eity EL Bk S MANGF TEFRE(%)
Group 1 (n = 8) 22.5+4.56 4:15.16 + 4.49 s** 4:15.02 + 3.69 s* 100+ 2
Group 2 (n = 11) 221+3.15 4:23.70£0.88's 4:20.00 £4.29 s 98.6+1.35

(Mean + S.D.) * p < 0.05; **p < 0.01.
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Figure 1. Diagrammatic sketch of interval division
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2.2.3. BiEGEHALIE

iz R YEGE vE X BRI 8 i, 85 RS P IME £ hriEZE (Means + S.D.). JH tK5, XJ4LfH
ZESEPEA . F Pearson G R B0 AT R MR R 04, r BUEVERDN[-1, 1], Geit B KT
5%

3. /R
3.1. BA%F 1500 m ME R4y

% 2 AR BB EE SR 2 . PR, 18R 4LE T RE, PRULIERT 1200 m 43
BONS), RREAEE 68s oA, TIIBA4ERRAE 71s &£ 4 . 1F 400~800 m [X i), 182 I %K. A 1200
m BB, PRSI T & XA A SR 3 25 R (p < 0.01). TS 300 m, 1SR IA/N T4, %TF
A0 & 3 22 et . 122 TFLERT 1200 KA K, R 56 244 75 FH T 5 ROl B BE PRI ARFAE

Table 2. Mean and standard deviation of lap time for Japanese women’s fast and slow groups

2. BAZFRIEMAERR SEIIESIFEE

Groupl Group2
Section
Mean S.D. Mean S.D.
(sec) 68.07** 1.52 70.72 1.74
0~400 m
(%) 26.68 0.49 26.82 0.70
(sec) 68.77** 2.27 72.71 1.59
400~800 m

(%) 26.95 0.49 27.57 0.65
(sec) 68.71** 1.73 71.12 1.59

800~1200 m
(%) 26.93 0.31 26.97 0.56
(sec) 49.6 2.00 49.15 3.08

1200~1500 m
(%) 19.44 0.83 18.64 1.14

*p < 0.05; **p < 0.01.

3.2. BALF 1500 m Mg XEHMHEE

I H AR 27 1500 m HIHR 08 2 B S S MU B A i, PREEL IS4 FE R 5.89 £ 0.13 mifs,
TSI BN 5.71 £ 0.25 mis, PRADFIHEE R T84, PZL-F 20 B2 R] 2 2 2 72 3 (p < 0.05). R
H A4 3.391 + 0.07 steps/s, 184H v 3.330 + 0.09 steps/s, R4 A T4 H I % 7 F¥(p = 0.58). fE5
Mg b, BRZN 174 £0.03m, 18415 1.71£0.04 m, RAVGIEK T, WA PIETEE %7 =
0.07). EFJHHHmS[a] b, tR415 0.154 + 0.003 s, 184H°4 0.158 £ 0.006 s, 124ty A TP, W
AR5 2 5 (p < 0.05). B2 1, PR41h 0.142 £ 0.004 s, 18414 0.143 £ 0.003 s, 241K
TR, PSRRI % 2 B (p = 0.51). BRSO, 414 0.042 £0.001 m, 1841 0.043
+0.002 m, 124K T4, H4m R % % 5 (p = 0.08).

AN, ¥ 1500 m R NPUASIXTE(LL, L2, L3, L4), LA H (3 3): PRAESBIYX A L4 i, .
AR, IR ECK . PRALAE L3 X ]I F I (R e K, 1R 2HAE L2 X [R] I bt (] dpe o 721 2 i 1) |,
PR L1 X, 1840 L3 XK. EE.OBsh L, W L3 XK, B4 L2 XK. AU
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XU B 2= e e R, L2 IR . DA D, B ) SO AR AL A7 AR 5 3 22 57
PE(p <0.05). DIEMIAE L1 XTa). e [a] W £E L3 [XJa) 2308 2% 22 7 (p < 0.05).

Table 3. Distribution of running speed and mechanical variables in each section
#* 3. EXERERENHETESE

Section L1 (0~400 m) L2 (400~800 m) L3 (800~1200 m) L4 (1200~1500 m)
Group Group 1 Group 2 Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
Speed 5.88 5.67 5.83 5.51 5.83 5.63 6.06 6.13
m/s . 1 .07 .08)** 15 A1 . .
(m/s) (0.09) (0.18) (0.07) (0.08) (0.15) (0.11) (0.06) (0.09)
SF 3.400 3.351 3.353 3.264 3.354 3.285 3.480 3.450
steps/s . A1 . .01)** .05 .04 . .
( /S) (0.08) (0.11) (0.02) (0.01) (0.05) (0.04) (0.06) (0.02)
SL (m) 1.732 1.692 1.739 1.688 1.739 1.715 1.744 1.777
(0.02) (0.02)* (0.02) (0.02)* (0.02) (0.01) (0.04) (0.03)
CT (5) 0.151 0.155 0.155 0.163 0.156 0.160 0.153 0.151
(0.004) (0.008) (0.002) (0.001)** (0.001) (0.002)* (0.002) (0.001)
FT(s) 0.144 0.143 0.143 0.144 0.143 0.144 0.137 0.139
(0.003) (0.002) (0.002) (0.001) (0.002) (0.001) (0.003) (0.002)
Ay (m) 0.0414 0.0426 0.0426 0.0452 0.0429 0.0445 0.0404 0.0402
Y (0.002) (0.003) (0.0005)  (0.0003)** (0.001) (0.001) (0.001) (0.0005)
9%Speed 99.88 99.3 98.94 96.47 99.00 98.67 102.92 107.41
P (1.37) (3.21) (1.17) (1.49) (2.52) (1.90) (1.10) (1.60)*
%SE 100.16 100.64 98.86 98.01 98.91 98.65 102.62 103.61
0 (2.27) (3.17) (0.50) (0.31)* (1.43) (1.11) (1.78) (0.46)
%SL 99.63 98.72 100.04 98.47 100.07 100.06 100.35 103.66
(0.98) (1.13) (0.89) (1.30) (1.32) (0.79) (2.36) (1.87)
%CT 98.18 98.49 101.00 103.14 101.33 101.41 99.34 95.95
° (2.80) (4.92) (1.01) (0.39)* (0.58) (1.34) (1.15) (0.042)*
%ET 101.12 100.37 100.86 100.81 100.84 101.00 96.25 97.09
0 (1.97) (1.18) (1.12) (0.37) (1.76) (0.95) (1.83) (1.10)
%A 98.67 98.43 101.80 104.36 102.24 102.69 96.37 92.69
o8y (4.42) (6.76) (1.12) (0.74)* (1.95) (2.36) (1.78) (1.08)

(Mean + S.D.), * p < 0.05; **p < 0.01.

3.3. BA % F 1500 m MR E Rk E TR

Kl 2 S H AR A 2% RS A e R X R FE AR B R B . MIE] 2(a) H AR LU A Bl kA, AR
1300 m JE BB K T84, i E RIS ALE KT . Hodr, PRZTE 1000 m 4b i3 5 £ 12:(5.70 mis),
7E£ 1300 m Ak J51(6.15 m/s). 1BLL7E 800 m Abid B B AR (5.41 m/s), 7E 1300 m AbftR(6.22 m/s). A%k
[X. i) 9 20 39 -3 5 222 S K 300~400 m, 700~900 m J% 1200 m [X [, P 2036 T 17-4E i 3 7 2 (p < 0.05).
2(b) Ay 2HLIX B] 38 FE AR Al B on R o SRR T 0 J5 X (RS P AR A ol . o, IEMECAINE, 6
fEE . M ZLINIE K, tREALFE Sipp (1000~1100 m~1100~1200 m)IX &bk, 7€ Sy, (0~100
m~100~200 m) X &y 5 Ko M ZHAE Sip15 (1100~1200 m~1200~1300 m)[X i) inid % K, 7E Sy, (100~200
m~200~300 m) X[ 5 4 £ ) {2
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Figure 2. Speed (a) and rate of speed change (b) of Japanese women’s 1500 m (*p <
0.05; **p < 0.01)

2. BALZF 1500 m HiERE (a) S5iRE LK (b)R~EE (*p < 0.05; **p < 0.01)

3.4. AALF 1500 m 1. SIESE

Kl 3 A H AL 1500 m #E40(a) SR (D) m B K. WBH(E] 3(a)) K, PRAAEIRIRT 1841, Hh
PG A R A T B¢ 5 1500 m [X [71](3.564 steps/s), #x1%¢E 1000 m [X[i](3.319 steps/s). 5415 AL
T 54 100 m [X[11](3.530 steps/s), 27T 800 m [X [H](3.246 steps/s). P4LiETFIX ] 2 5 KH, 700 m
1800 m [X [H) &b 5 ¥ 35 72 ¢ VE(p < 0.05) . MOBTR(IE 3(b)) i k&, TR4LAT 1200 m tR T KT8, &5
300 m 124 PR AT dl . Horb, PR E A IEAE 1300 m [X [7](1.783 m), Fe/MEIEAE 1500 m [X 7] 4b(1.687
m). 24P IEAE 1300 m X [E(1.815 m), #H/NPIRFELE 700 m [X[A](1.663 m). L& X EETF7E
300~400 m. 700~800 m [X [&] £ % 2% % 7% (p < 0.05).
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Figure 3. Stride frequency (a) and stride length (b) of Japanese women’s
1500 m (*p < 0.05; **p < 0.01)

[& 3. HAZLF 1500 m M40 (a) S & 1&E(b) (*p < 0.05; **p < 0.01)

3.5. BAZLF 1500 m BEZRtE] . #EMETES5E OB TSR

P 4 N HAR 427 1500 m H i 2 i A] (a), 422 s (] () A1 E O A% (€) A8 fh o = B . RIS ) (K] 4(a))
KE, BT . 18 4 R A [A] Y4 76 800 m [X [7](0.164 s), f /Mgt (] e 100 m X [d]
(0.142 s) . PeH e KAz A 5]y 600 m [X[7](0.158 s), fe/INE&LE 100 m [X [8](0.144 s). & 2= 8] (4 4(b)) L,
TSR T P2 . Horh, PR Bk 2 18] 2y 300 m (X 8] (0.147 s), /M43 I 8] 7% 78 55 1500 m X [d]
(0.133 s). 18 4H 5 K 2SI [A] % #E 1000 m [X [7](0.145 ), /M2 I8y 1500 m [X [7](0.137 s). M
HgEnn, & X&HEFERERE, WEREERME. EOMBEZ(E 4c) L, BAHKTHRA.
Hor 8 4 i K E O RS AR ST AE 800 m X [7](0.0458 m), fi/NEAERA] 100 m [X[7](0.0377 m). HRAEH K
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Figure 4. Diagrammatic sketch of contact time (a), flight time (b) and center of mass
displacement change (c) of Japanese women’s 1500m race (*p < 0.05; **p < 0.01)
4. BAZF 1500 m FEHATiE) (), BEZSETE) (D) REOIBER(C)RE
& (*p < 0.05; **p < 0.01)
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kg &%

O AR BN NP LE 1000 m [X 8] (0.0436 m), #/N&7E AL 100 m [8]45:(0.0382 m). 4% F7E % [X 8] &
DA F 2 3 F, ANAE 800 m Ab SELH 3 7 B (p < 0.05).

4. D511L
4.1. BALF 1500 m B3R B 4> EedHE

FEPI LE AR T H kT IO R IEA SRR, BRI A E AL RS AR AT H
PEE ] v e LR XA F RS, AT LA R K mA[11]. Foster &\ i M (12 A XTHE 3
PR RRE T, XA = kTG, ZEEACA 1%. Ui B B A2 1 23 SR E RN 38 4l o] BEXT TG
Feok R AR R M[12] [13]. AR¥E Duffield 252435 % 1500 m Hige &AM AR TC, Lotk FH E k5
86%, LN 14% [14], Rk, fmikFhEMtaaes), Wi E A SR e, Xt Ess) i
ELFEMERE B . b, R SEHE Ada ms S KM ZRRA I FE, PR K R IR R o =
. “slow-fast” . “fast-slow-fast” . “steady” [15]. MBI MERE, “steady” M Mk NHE
o HLESCPRIGEEF, BT ARREREAW . SR T) HUO 5 SRR, EEHFI E R, AR
BFF 75 19 21 3% T3 A ek xR (8 5), ARSI 100% A8 HE, PRAETFigPE AN fae, HAME
EH AR L PR TR RAIE A, 2 “fast-slow-fast-slow” HIRIE S EAR . M H A Lo 73
KA (K 2(2)), PRALHET 1300 m s B2 R T84, 5a P A KIS AEBE R T4 . £ 300~400 m.
700~900 m J% 1200 m [X [&], P4k TA7E 2% % 7 (p < 0.05). PIZHEIAN 1100 m Kb oKiE 2 5E Tt 2
1300 m, i 200 m ¥ P B E FRE&EA . BAmxd, &b EaE RIS, TR N
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Figure 5. Pace pattern of Japanese women’s 1500 m
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