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Research on the 1 500-Meter Sliding Rhythm of the Short Track Speed Skating World Cup
HOU Yali*, WANG Xiangdong*

(1.Shanxi Normal University, Taiyuan 030032, China; 2. Jimei University, Xiamen 361021, China)
Abstract: To provide some theoretical support for the scientific training of 1500m short track speed
skating based on the statistical analysis of the performance of men's and women's 1500m semi-finals
and finals of the 2018-2020 short track Speed Skating World Cup. Methods: Multi-factor analysis of
variance and Kendall correlation analysis were used for statistical analysis. Research found: (1)Circle
time: The total skating time of men and women was the shortest in final A, followed by semifinal, final
B, and the 12 th lap time is the shortest. The men's first place winner took shorter time than the last
two skaters in the last five laps, and showed significant difference (P<0.05). There was no difference
in lap time among the top three men. Women's first place took shorter time than the last three skaters
in the last four laps, and showed significant difference (P<0.05). There was no significant difference in
lap time between the top two women. (2)Ranking: The first 11 laps have little correlation, the 12 th lap
shows moderate correlation, and the last two laps show high correlation. Women's laps were slightly
more correlated than men's. In the first half of the race, the men's and women's first place winners tend
to follow others in order to keep themselves ahead of the race. In the whole race, the 12 th lap was the
key. If the men athletes are in the top three and the women are in the top two on the 12 th lap, the
probability of winning the first place is 83.8% and 80.0% respectively. Chinese skaters should attach
great importance to their own rankings before changing the rhythm while allocating their physical
stamina reasonably in the race, so as to reduce the difficulty of overtaking in the back course.
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Tablel Statistics of the total time of 1 500 m race (X+SD)

Koy 57 Ly

SRR 140.78+6.97(N=387) 149.66+5.54(N=390)
FEBEHBE ™ A HERFE  139.242+4.36(N=79) 148.01+6.03(N=79)
B 4133E  146.27+8.46(N=79)  152.78+4.10(N=80)

AreFE 139.43+6.18(N=229) 149.15+5.41(N=231)
BAHS 14 139.9026.56(N=70)  148.51+5.04(N=74)
24 139.99+6.62(N=68)  148.91+5.03(N=69)
%34  140.8026.74(N=64)  149.39+5.07(N=62)
¥ 44 140.7226.24(N=67)  149.47+531(N=63)
¥54  140.57x6.17(N=61)  150.20+5.45(N=65)
64  143.1129.19(N=57)  151.97+6.93(N=57)
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Table2 Statistics of the single lap time difference between the men's first place winner and other athletes

%k HTHE 1AW FAb 55 1 A R 22 (H s

SRR /s W2 $34 %44 GREY o
1 9.98 0.03 0.03 0.07 0.14 0.11
2 13.31 0.01 0.00 0.02 -0.03 -0.04
3 11.94 0.02 0.04 0.04 -0.04 -0.04
4 11.06 0.04 0.06 0.09 0.03 0.09
5 10.47 0.07 0.14" 0.07 0.12° 0.14™
6 9.97 0.06 0.04 0.05 0.12° 0.05
7 9.70 -0.01 -0.02 0.00 0.04 0.02
8 9.47 0.01 0.01 0.00 0.02 0.04
9 9.33 0.02 0.01 0.03 0.03 0.04
10 9.11 -0.02 0.00 0.01 0.03 0.07"
11 8.92 -0.02 0.02 0.04 0.05 0.10°
12 8.81 0.04 0.06 0.08 0.12° 0.21"
13 8.85 0.02 0.05 0.10 0.16™ 0.34"
14 8.99 0.00 0.06 0.18 0.41" 0.67"

T > R Sl I (] 22 52 . 2% , P<<0.05;** o B I [ 22 5 4k 3%, P<0.01,

RIXFELIZS5HMBREIRNABRARNES TR
Table3 Statistics of the single lap time difference between the women's first place winner and other athletes
- LFHE 1AM FAb 555 1 A R 22 {E s

SFII R /s F24 ERES Fa ERES EES
1 10.55 0.08 0.09 0.02 0.09 0.13
2 14.15 -0.05 -0.02 -0.06 -0.03 -0.07
3 12.82 -0.03 -0.02 -0.01 0.01 -0.08
4 12.00 0.00 0.01 0.08" 0.01 0.05
5 11.26 -0.03 -0.01 -0.01 0.01 -0.06
6 10.72 0.03 0.01 0.01 0.00 0.04
7 10.25 -0.03 -0.02 0.03 0.03 0.05
8 9.94 0.02 0.03 0.02 0.03 0.06"
9 9.72 0.00 0.01 0.02 0.03 0.07"
10 9.56 0.03 0.03 0.07" 0.06" 0.11"
11 9.39 0.02 0.04 0.09" 0.13" 0.20"
12 9.30 0.05 0.07 0.12™ 0.24" 0.33"
13 9.34 0.08 0.17" 0.17" 0.36" 0.53"
14 9.50 0.09 0.15" 021" 0.52" 0.76"

T 2 7 BBl N ) 22 57 1 35, P<<0.05 5 ** 3R Ll I i) 22 5w A 1 3, P<0.01,
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Table4 Probability of ranking the first at each lap in men’s 1500 m competition (unit:%)

HEf: W14 24 %34 a4 W54 Ho W74 %84 %94
FaRHEE 13.20 8.80 19.10 17.60 25.00 10.30 5.90 0.00 0.00
%51 R 17.60 16.20 16.20 13.20 17.60 10.30 8.80 0.00 0.00
%208 13.20 14.70 13.20 17.60 16.20 11.80 13.20 0.00 0.00
%308 4.40 10.30 17.60 22.10 23.50 7.40 13.20 1.50 0.00
55 4 P 13.20 5.90 14.70 22.10 19.10 10.30 13.20 1.50 0.00
%508 29.40 5.90 11.80 13.20 17.60 11.80 7.40 1.50 1.50
%618 27.90 16.20 11.80 16.20 10.30 8.80 7.40 0.00 1.50
%57 B 20.60 25.00 11.80 11.80 13.20 10.30 7.40 0.00 0.00
%5 8 Bl 25.00 16.20 13.20 16.20 14.70 8.80 5.90 0.00 0.00
%908 25.00 23.50 14.70 11.80 13.20 7.40 4.40 0.00 0.00
%510 J&l 33.80 20.60 19.10 7.40 7.40 8.80 2.90 0.00 0.00
%511 47.10 20.60 10.30 8.80 11.80 1.50 0.00 0.00 0.00
%12 63.20 14.70 5.90 10.30 5.90 0.00 0.00 0.00 0.00
%513 JBl 77.90 13.20 4.40 4.40 0.00 0.00 0.00 0.00 0.00
95 14 8l 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

) 51 B N AN HE AL 23 5 ok, A8 1500 m LL3E
5 Acia gl B B AT R AT R R R, HL
HEOAHSCHEA R, BEE LU IR B EAT | HEAL AR S 1 2
BEORBREE 1 P A, 45 A R P 52 B A S i s
SN Ul s Bl B A R A R 2R H R
AT, WaENI, wn 2 AN A LT AT RE S i

2l 53 1R T FE L B ILPA 82 57 A B2 {H e 2 P
HEOZARSCHE e, B2 B B3 7 B B B R 3 4 B
SN ABA RO AR, BT LGB 3 DR T AR AT
T MEVRRES B RCZ Ah, H IR b ads i
TG SN Gx , B e FURR I 52 4%, I R R fiE
7 v il B BEAR 204 273 e

]
g
=
L
I
-
=
i
W




Imi
=
o
W
AT
-
g
B
L

EE W, 5. 428 F AR 1 500 RFATT A5

R51500mitERLTFE—BRHAME ST
(B4 %)
TableS Probability of ranking the first at each lap in
women'’s 1500 m competition (unit:%)
Hebi S48 H3H AKX HSH Fon B4
FFEAHES:  22.90 1430 1570 10.00 20.00 11.40 430
451 1860 2000 1430 2000 8.60 1570 1.40
H2M 1570 1140 2290 18.60 11.40 1430 5.70
30 1000 1290 17.10 28.60 1430 1430 2.90
H 4 1000 2290 1570 20.00 1430 1570 1.40
H5B 570 2570 18.60 2140 1290 860  7.10
H 6B 2000 1430 2290 1290 1570 7.0 7.10
H578 2140 1430 1570 1570 1570 14.30  2.90
S8 2570 1860 1290 1430 1290 1290 2.90
oM 3140 2000 860 1140 1290 1430 1.40
10 4290 1570 1000 1140 11.40 7.10 1.40
#5110 5430 1000 1140 1140 570 570 140
H120 6290 17.10 860 570 430 140  0.00
45130 8430 1000 290 290 0.00 000 0.00
%514 10000 000 000 000 0.00 000 0.00
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