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Abstract: This paper aims to reveal the characteristics of the sliding kinematic parameters of the excel-
lent short track speed skaters, and provide the basis for the athletes' scientific training by obtaining the
relevant kinematic parameters through elite athletes' 500m competition video. The video is obtained by
fixed-point shooting of a single camera. The existing space and line segments on the ice surface are used
for camera space calibration. The image coordinates of the athlete's sliding track are obtained by SIMI
motion analysis software. The athletes' kinematic parameters such as sliding trajectories on the ice are
obtained through the principle of projective transformation. The data shows that the average speed of
men and women reaches the maximum on the third lap, while the male maximum lap average speed is
14.14 m/s and the feminine is 13.07 m/s. The average speed of straight roads and curve, the instantaneous
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speed of the incoming bend and exit are all reached the maximum at the 5th time. The maximum average
speed of male straight road is 14.13 m/s while the feminine is 13.13 m/s. The maximum average speed of
male curve is 14.70 m/s while the feminine is 13.51 m/s. The maximum instantaneous speed of male
curve is 14.76 m/s while the feminine is 13.66 m/s. The maximum instantaneous speed of male exit is
14.21 m/s while the feminine is 13.12 m/s. At the start of the 8th step, the instantaneous speed of men and
women reach 8.39 m/s and 7.63 m/s while the steps reach 2.98 m and 2.44 m respectively. This study pro-
vides a new method for the study of short-track speed skating by using the principle of projective trans-

formation. The speed contribution of elite short track speed skaters in curve is greater than that in straight.
The starting explosive force has a greater influence on the position-taking tactics, and the physical condi-
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tion of athletes has a greater influence on the last two laps.
Keywords: short track speed skating; 500 m; sliding; kinematic parameters
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Tablel Men and women top 3 (group A) of Shanghai
final in 2016-2017 season
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Figurel The sketch of short track speed course
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Figure2 The field calibration chart
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Figure3 The sketch of projective transformation relation
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Table2 The basic sliding information of per-lap(n=9) (X+SD)

Bk FelitIa] /s FA AR /m R E R /(me-st)
or T or AT zT AT
1 7.34x0.20 6.91+0.14 56.58+0.87 57.79+1.21 7.71:0.19 8.36+0.18
%2 9.42+0.14 8.76x0.12 115.721.21 116.49+1.68 12.29+0.25 13.30.32
%3 8.81+0.07 8.24+0.07 115.2+2.34 116.45+1.81 13.07+0.30 14.14+0.28
a4 8.90+0.09 8.36+0.09 115.95+2.90 115.75+1.89 13.03+0.43 13.84+0.38
%5 9.05+0.11 8.55+0.16 114.27+2.62 114.22+2.03 12.62+0.36 13.37+0.42
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Table3 The speed index of different zones and locations(n=9)(X+SD)

FIEFYEE /(m-st) B /(m-st) N TEIBHN HEE /(m-s?) HEE PR /(m-s?)

% BT &7 BT &7 BT T BT
H1K 4.90+0.22 5.23+0.16 9.38+0.31 10.27+0.25 7.76+0.43 8.49+0.43 10.42+0.22 11.35+0.19
P2w 10.48+0.15 11.41+0.18 11.82+0.30 12.89+0.42 11.19+0.42 12.15+0.28 12.01+0.31 13.09+0.35
FI3W 12.42+0.27 13.49+0.40 13.39+0.36 14.39+0.38 13.29+0.37 14.30+0.48 13.25+0.37 14.12+0.31
R 12.61+0.28 13.57+0.40 13.09+0.20 14.13+0.26 12.90+0.26 13.88+0.38 13.04+0.30 13.85+0.34
FEE5I 13.13+0.28 14.13+0.40 13.51+0.52 14.70+0.33 13.66+0.37 14.76+0.36 13.12+0.45 14.21+0.32
56K 12.56+0.41 13.55+0.24 13.18+0.39 14.04+0.31 12.88+0.38 13.79+0.24 12.96+0.45 13.73+0.30
CINEUe 13.05+0.47 13.87+0.45 13.42+0.48 14.21+0.50 13.61+0.46 14.48+0.49 13.04+0.38 13.82+0.41
%8I 12.53+0.39 13.12+0.42 12.80+0.37 13.53+0.47 12.73+0.47 13.42+0.39 12.64+0.36 13.14+0.30
oW 12.59+0.36 13.33+0.43 12.96+0.35 13.76+0.46 13.15+0.26 13.99+0.53 12.31+0.31 13.25+0.31
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Table4 The sliding information of first 8 steps during the starting stage(n=9)(X+SD)

sk At s R S /(m-st) EK Im
LSh BT LSh B ¥ B
%14 0.84+0.06 0.77+0.08 3.27+0.21 3.32+0.44 1.310.18 1.20+0.25
o524 1.09+0.07 1.03+0.08 4.41+0.19 4,70+0.32 0.98+0.11 1.05+0.11
$34 1.38+0.08 1.29+0.08 5.37+0.15 5.75+0.26 1.42+0.15 1.4+0.12
%4 1.65+0.10 1.55+0.09 5.97+0.11 6.40+0.27 1.56+0.23 1.55+0.15
%54 1.94+0.12 1.82+0.10 6.42+0.12 6.86+0.34 1.82+0.19 1.8+0.21
o564 2.24+0.16 2.12+0.11 6.78+0.15 7.27+0.45 1.98+0.44 2.12+0.30
EN e 2.56+0.18 2.42+0.11 7.21+0.25 7.77+0.48 2.24+0.23 2.26+0.34
%84 2.89+0.25 2.79+0.12 7.63+0.26 8.39+0.42 2.44x0.72 2.98+0.45

Bl LT U AR IS B2 SR, O e R R AR
PERE TR RSO, (T T L BRI 1
WS N AT fE

XA 500 m W H kUL, KEZEWFTIA
Sy BT BRI A T, JUHOR AT 15 m By AT L B 4
FARTE B2 ARBFIE BERERT L 7512 2 RUR B AT 8 25
(A ML 25— S AR R IR E ) ST, X
— B B g AR O A B R R BB B, HIEN T
A N ) AR AR v M AT R R, AN Ay I T
FPFT T R S BEmh o240 iy I A0F 5% 38 3 T hy % B B Bt
AR R /N R B AROC, HB B HT 3 25 Xk
PR B 7 RS FLVE AT LV A T AR R T ST
SR FZ R S Ry R 3 2 X 7 42 sh B A8 A 1 2B

3 SH5iTie

L T T AR AT P R B AR R
FOER A B EEA MO Hrh EE AR
T AR T T T AT IR AR BRI T T
EGHEN BT EE T, oz 3 51T B R
FLEMBERATEOA, JUHOR R f A S IE R
X R A2 B ST N 7 R SRS [N AT AR B
SRR A EDNE & S5 DK 1543 U R B
R BA E AT . AR I R LA
B, FH oK BT 1S5 MR Bt A7 2 el AR 2 | 1
A R AR O 128 B BRI Ak . BT LAY R
T 2 W A T R s B R AT R, TR s



HA#M 2022 F FA3EHE2H

K B K iR B E T et R BB il 75 8 3
PR 8 2528 BN 25 ol 320 it i , 26 45032 W pi 1, 25 K
TGN i 52 S ORE DG L 2 PP K
W, FEURRMES 1 A EORTRATE®, /Y 8 2
Wk B S AN 3G I, & R Ol 2 Bl Ak Bh s Hh B Bh T
TTEW AT R, BT B3 7ok, B8
SN R BT R & e e e, B R AT 3
VAT R R R EL RS 5 25K, FE 4 I T #E 500 m
WA R G AT I8 & AR SCEE . I AE I 2k
TN ISR AR SC YN SR, #3283l B & I RE PR 4k |, i
FIRE TR, bt B AR SR T RE

500 m AT TR B R, R AT AR
PR TS T AT B T A2 10 ) RS2 R AT R AR
L EE B A 38 Bl 5L 7R DR BN I n i AR
PTG, 5 238 2 58 X AP SR AN Wik /) 25 3 v
P8 , T ORFRE FL I AT I 26122 P A 25 T v o T
FTBT X2 2l G I AT BR B SR T & 7 L ft v
ZRAW AR B G VT 2 35 T2 F M =i i
5T R A S T TR BRI A 1
T ESAVL 1 B A1 T D e R B, DR AT B 1Y
TR L FR 5 R R AR W R, AR R
WATHEOL N NS R R N AT I 4R TR AT
WRRE A A AT 22 A R I R e
JEWGAT , v MRS I B0 7, MBI 5
TTEAR N 75 238 ) 0L B0 Y 25 E i AT e 1
MFR 3 AT LA B52 3 5L 76 FE3E i A 25 18 B B Y
FEAEAY,, TETH I P Rl FELA e B Oy 1 25 I I e R R
TS EBER E R, L0283 51 AE AT 2 18 )& T hn
W BE, OB B AT DABEBE P9 A0 1 E 5 318 T 1,
WA H N T AL A2 g B i A B0 3
T Sk By pARR R 1 I SR G o PR U AT B 1
RN EE, HATB LRk mEEY S T 12.5 mis,
e Y I E LR 3B R LR (56 5
W), BLB B AN B 8 MO 2055, Y IE BB AR TR v R K
BRG0PSR o B A ey o B T AT I (] Y 3
iz s G R RETH FE R 2 MLIR N FLIR BB £ |
SIES AL TE B UK 108N | 30 R 75 55 I 75 B 1) 25 3
R TR R 2 LR FiE g 6
J& A4 A A S R R 2K 2N, R
16 ) G T BCPE & ) S5 Jm — P8 4y ol o AZE H
YN LR N sz sh 52T R IR i LR 1Y) RE 2, 42
e WUBE SR 2%, A3 303542 3h 51 W AT 38 v 1 I K
AR,

M LA A S W AT, ELIA WY AR 25 b | ELIA W
Tz Bl 51 32 B T A A2 A R AR K 1 ) R B K

Sport Science Research

FEWAT AR R BTHG KM AT R B A O LA W AT A
ST PERY B RO R B, T DL iE 3h 5L i A2 A 2
FHRE AR E 0 R — IR AR S E T HIE B AN
Tiz ) DG 22 50 iR A Bl 0T B AR AR R
WEW T EE NI AR R, BT LA 28062 8 il —
PO O T 1, #Sx TE LA AT IR O A 4R
L A AL E DU A 21 A1 8 R 7 R sl
TERE R H R, A5 o AT L 15 5
Bl O3 A AT, N bk B4 e L
BUNTEHE, A Fiash /N THFigsh ot i SE
Wk s B /N T ELE PR R B IS Bl 51 AE ELE Y
WEAT v R R T B0 ) S B AT
B, IFAE YR B, H B R & A A EE A
BB, DRI S S T 1 R A iR A R Y 1
G 7 AR ZRrb N 2 i o B BR i At
19 BB AT DTERRE

X2 B B AT SRR T R B, B Bl B SE PR
T AT AR K F 500 m, B FF #5245 ky 520.70 m, &
T2 517.72 m,, X EEIEH Fis g A E
T RAEPRETANETT, HEHE TR 2 1m0 01 A
VAT TR S T AT B AR S B e BB e AT
BT, RS E TR L Fiedh AR,

4 Hig

AHIFTE R ) 5 742 i B 56 0z 3l B3 L B T AT
HEE BUARAE |y S AT AT ST PR A T — MR T vk L WF
FE R BN F5 18 5z Bl B AE 500 m AT P A IE
B TTRROK T B, S B A T B A SR R K
1z 3l BRBESE DX B 2 B K

SE k.

[1] BRSCEL A B 25l 5t TR ] e 0 39 1) 2 JR ). 0
IREARE 2B %4t 2015,33(4):18-22.

[2] At o ab ] o A R o Jod T i 0 L 2 o e
LA 5E[3]. 7k & iz 51y, 2013,35(5):5-9.

[31 AR, 2 g 7 A S o 4 o 2 1 77 o ) SRR
R PE B AR (3] MR R BRI 2 B2 41, 2011, 29(4):
1-4.

[4] = A 3% [ 0 3 4 32 3 01 35 40 AR 0 R AE i BP9 [0].
M IR AR S i 2, 2015,33(6):37-40.

[5] HEXT A, HELLER B, KELLEY J, et al. Measuring
straight time in elite short track speed skating relays[J].
Procedia Engineering,2016,147:622-626.

[6] idt, OCE 4, ¥ ik R B4 B2 3 (] el i 7 34 5 3y R
55 BT TR ORI Y HL B [9].0K 512 55,2014

]
53
Hi
1]
=




]
53
Hi
1]
=

IR E R A4 R BB F) R 500 m AT 4935 3 PR

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

36(3):1-6,39.

R ] I T O 2 TR R XS
He M [9]. 7K & 32 5),2006,28(3):15-16,35.

FEF0 AR T o 4 38 3 D3 6 v I R e i 1)
U [A) BB 5T [9]. 1L AR R4, 2015,34(5):431-434.
S X B, R ke e T A 3T H SR I R Y B
K5 ] vk E 12 3h,2010,32(3):15-17,63.

MAW S, PROCTOR L, VREDENBURG J, et al. Influ-
ence of starting position on finishing position in World
Cup 500 m short track speed skating[J]. Journal of Sports
Sciences, 2006, 24(12):1239-1246.

FELSER S, BEHRENS M, FISCHER S, et al. Relationship
between strength qualities and short track speed skating
performance in young athletes[J]. Scandinavian Journal
of Medicine & Science in Sports, 2016, 26(2):165-171.
i, J 4 R G B SR A K 500 m A
T8 B R 1912 3y 2 20 A [J] BB AR 7 2 B 241, 2019,
45(4):79-84.

INPHPF I T N B GR T[] 2% 0 25 e~ 4 (
SRR MR),2012,28(6):170-171.

(1N S e R I A S/ B R ERY 81 DAL £ B 52 NPy
B2 L E T [D]. A R T - i ZR B I 2K 2%, 2009.
LA 75 T i B R B R B R R B SE[D]. 4
A WL G K%, 2015.
FHOBRRE DA FEE S A ATIE S 1
TE 8 KB AFAE 1 LU BRI T[], KA 2 B A 4,
2007,22(5):382-384.

R R T L T R o By 5 AP R RO A SR R D]
AR E BHE,2013,3(31):30-31.

LEE C H, BACK J H. The Kinematical Analysis of female
500 m Sprint Start in 2005 World Short Track speed
Skating Championship[J]. Synfacts,2005,15(4):169-179.
2B W SO W, S T R T 52 Bl b I A
[J]. & 2241, 2019,40(1):8-14.

XS U o AR AR, v T, S R T S T R R I v B
VRS B B AR $E R B R[] 7K 55 42 51,2013,35(1):1-3.
BACK J H, CHUNG N J, HAN K H, et al. Analysis of
the 500m Short track speed skating starting motion acco-

Sport Science Research

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

rding to the center of gravity position ratio[J]. Korean
Journal of Sport Biomechanics, 2003,13(3):199-215.
KIM T H, JUN M K, YOO S H, et al. Kinematic anal-
ysis of cornering with different radius of curve course in
short track speed skating[J].Korean Journal of Sport Bio-
mechanics, 2013, 23(2):109-116.

JEV RN = A R 400 IR SRR 8 3 By DL AR AT R
500 K i # Sl VE 412 32 43 BT [C1 v EHA B RL 727
£3.2015 51 A E R F BEE R 18 U 200 (—)
Jest . b E IR R4 22,2015:2.

BULLOCK N, MARTIN T D, ZHANG A. Performance
analysis of world class short track speed skating: What
does it take to win? [J]. International Journal of Perfor-
mance Analysis in Sport, 2008, 8(1):9-18.

HAUG W B, DRINKWATER E J, MITCHELL L J, et al.
The relationship between start performance and race out-
come in elite 500m short track speed skating[J]. Interna-
tional Journal of Sports Physiology & Performance, 2015,
10(7):902.

BACK J H, KWAK C S, CHUNG N J. Analysis of the
female 500m sprint starting motion in short track speed
skating[J].Journal of the Korean Society for Precision
Engineering, 2004, 14(3):285-299.

WANG X. The lower muscles force features of elite short
track athletes and regression analysis of their 500m results
[J]. Applied Mechanics & Materials,2011,66-68:1574-1578.
KONINGS M J, ELFERINK-GEMSER M T, STOTER I K,
et al. Performance characteristics of long-track speed ska-
ters: A literature review[J]. Sports Medicine, 2015, 45
(4):505-516.

BT, 2 ) AR R S T AR 1500 K AT 5 2205
W3]/ & RBHiFF,2021,42(6):93-100.

S0 APRK, ZERE TR, T PR RS 2 T I A i T S L R
FLERARBERZ S A=W 01550 B [0] 4 F B 27,1993
(5):45-47,94-95.

(FTAES . X1 9)



