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Abstract: Objective: Through the analysis of the starting time-pressure curve data, the time
spent in the first 10 m and the competition results of the domestic men’s 100 m finals in
2019, to find out the factors that affect the starting performance of Chinese men’s 100 m ath-
letes at different levels. Methods: Obtain the starting time-pressure curve of athletes through
the Philippe Electronic Start Monitoring System, obtain the competition results through the
National Track and Field Competition Management System, using video shooting and soft-
ware analysis to obtain the athlete’s first 10 m time and the previous 10 m time used is used
as an index to evaluate starting performance, and Pearson correlation analysis method is used
to analyze the data of starting time-pressure curve, the time used in the first 10 m and the per-
formance of the competition. Results: 1) The time spent in the first 10 m of male sprinters at
the international master level in China was significantly positively correlated with competi-
tion performance (r=0.847, P=0.003) and reaction time (7=0.894, P=0.016), and it was signif-
icantly negatively correlated with action time (=-0.946, P=0.004) ; 2) there was a signifi-
cantly negatively correlated with the time used in the first 10 m of male sprinters in China’s
elite master level and peak force (r=-0.545, P=0.024), and there was a significantly positive-
ly correlated with competition performance (r=0.543, P=0.024); 3) the first 10 m time and
competition performance (=0.505, P=0.039) of the first-level male sprinters in China and
the single front pedal extension (7=0.410, P=0.042) was significantly positively correlated,
and it wsa significantly negatively correlated with the impulse of both feet (»=-0.433, P=
0.031). Conclusions: 1) The starting performance of Chinese male sprinters at the internation-
al master level mainly depends on reaction time, action time and peak force; 2) the starting
performance of Chinese male sprinters at elite master level mainly depends on the forward
kick-off time and peak force; 3) the starting performance of Chinese male sprinters at the
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China’s first level mainly depends on the time of single front pedal extension, peak force

and the impulse of both feet.

Keywords: start; time-pressure curve; squat start
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Figure 1. Schematic Diagram of Starting Pressure Curve Research Parameters
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Figure 2. Schematic Diagram of Starting Pressure Curve for Power Impulse
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Table1 Correlation among the Reaction Time and Each Index
Su T3 235 A 2R (n=6) EHENFF B (n=17) —4E ) R F A (n=25)
M=*SD r P M=+SD r P M=ESD r P
100 m 7 B /s 10.1710.07 -0.359  0.485 10.4240.07 0304  0.235 10.62+0.09  -0.174  0.406
A7 10 m A B /s 1.728£0.014 0.894"  0.016 1.743+0.025 -0.435 0.081 1.765+0.041 0.027  0.899
AR /ms 290.50+18.91 -0.844"  0.034 299.65+12.87 -0.222 0.393 298.52+27.75 -0.363  0.075
AT My S4B /ms 126.33+8.73 0.791 0.061 136.35+13.00 -0.056  0.832 127.32+£20.53  0.133  0.526
A B B A /ms 426.00+15.96 0.773  0.072 448.71+18.67  0.740"  0.001 4459242887  0.444" 0.026
W {H B /ms 191.50+22.05 -0.371 0.469 206.06+26.94  0.600"  0.011 206.36+48.72  0.539" 0.005
WAl /N 11727743753 -0.823"  0.044 1123.574+83.20 -0.241 0.351 1038.80+190.41 0.038  0.859
S o & @A /om’ 163.68+18.37 -0.418  0.409 153.69+£17.89 -0.196  0.451 152.14£40.16 -0.048 0.821
AT 2 @ AR om? 53.33£29.16 0.669  0.146 51.82t18.35 0324  0.205 54.10£27.38 0273 0.187
R P<0.05,%* & 7 P<0.01; T Fl.
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Table2 Correlatio among the Action Time and Each Index
Su T 2832 3 4 28 (n=6) BN F R (n=17) —RIEF R F R (n=25)
M=ESD r P M=ESD r P M=ESD r P
100 m A B /s 10.17£0.07 0.016 0.975 10.42£0.07 0.496"  0.043 10.62£0.09 0.358  0.079
A7 10 m A B /s 1.7284+0.014  -0.946"  0.004 1.743£0.025 -0.136  0.603 1.765+0.041 0.001 0.994
BB /ms 135502830  —0.844 0.034 149.06+16.68 -0.222  0.393 147.40+22.89 -0.363  0.075
A Wiy S BEAP B /ms 126.33+8.73 -0.747 0.088 136.35+13.00 0.413  0.100 127.32£20.53 0.136  0.518
AT PR B B /ms 426.00+15.96 -0.312 0.547 448.71+18.67  0.491°  0.045 445.92+28.87 0.674™  0.000
R 191.50+22.05 0.693 0.127 206.061+26.94 0473  0.055 206.36+48.72  -0.135  0.521
AT F /N 1172.77+37.53 0.865" 0.026 1123.574+83.20 -0.033  0.899 1038.80+190.41 -0.089  0.672
W) o & @ AR /em? 163.68+18.37 0.285 0.585 153.69+17.89 0.062  0.814 152.14+40.16 0.394  0.052
BT - B AR om? 53.33+£29.16  —0.645 0.167 51.82+18.35 -0.068  0.796 54.10£27.38 0.042  0.844
®3 IEENSETIERNEXXR
Table3 Correlation among Peak Time and Each Index
Sk ] FRZRE 3 4 4 45 28 (n=6) B FR(n=17) — B3 N FR(n=25)
M=ESD r P M=ESD r P M=ESD r P
100 m JA B /s 10.17£0.07 -0.579  0.229 10.42+0.07 0.691"  0.002 10.62+0.09 -0.022 0.916
A7 10 m A B /s 1.728+£0.014 -0.566  0.241 1.743£0.025 -0.408 0.104 1.765+0.041 0.373 0.066
B B /ms 135.50+£28.30 —0.371 0.469 149.06+16.68  0.600"  0.011 147.40+22.89 0.539™  0.005
FHVE it /ms 290.50+18.91 0.693  0.127 299.65+12.87 0.473 0.055 298.52+27.75  -0.135 0.521
A iy S FEAP B /ms 119.67+3.83 0.599  0.209 114.65+8.49  -0.049 0.852 106.00+£19.43  -0.517" 0.008
AT S % At /ms 426.00+15.96 0.164  0.757 448.71+18.67 0.862”  0.000 445.92+28.87 0.298 0.148
WA F1 /N 1172.77+37.53 0.599  0.209 1123.57£83.20 -0.049 0.852 1038.80£190.41 -0.517" 0.008
St o & B AR /om? 53.33+£29.16 -0.235  0.653 51.82+18.35  0.239 0.355 54.10+£27.38 0.207 0.320
St gl oF 2 @ AR om? 191.50+22.05 -0.235  0.653 206.06+26.94  0.239 0.355 206.36+48.72 0.207 0.320
F4 BEENEERTEERNEXXR
Table 4 Correlation among Peak Force and Each Index
sk ) FRZLIE 3 4 45 5 2 (n=6) EHRFFF R (n=17) — iz 3 R FR(n=25)
M=~SD r P M=~SD r P M=~SD r P
100 m JA B /s 10.17£0.07 0.263 0.614 10.42+0.07 0.199 0.443 10.62£0.09 -0.237 0.255
AT 10 m A B /s 1.728+0.014 -0.810  0.051 1.743+0.025 -0.545"  0.024 1.765+0.041  —0.341 0.095
B B /ms 135502830 -0.823" 0.044 149.06+16.68 —0.241 0.351  147.40+22.89 0.038 0.859
FH 4 it/ms 290.50+18.91 0.865° 0.026 299.65+12.87 -0.033 0.899 298.524+27.75 -0.089 0.672
A My S 54 Bt /ms 126.33+8.73 -0.564 0244 13635+13.00 -0.561" 0.019 127.324+20.53 -0.219 0.293
AT B B At /ms 426.00+15.96 -0.435 0.389 448.71+18.67 -0.238 0.357  445.92+28.87 -0.056 0.791
SEAE B /ms 191.50+22.05 0.599 0.209  206.06%£26.94 —0.049 0.852 206.36+48.72 -0.517"  0.008
S p o E @A /em®  163.68+18.37 0172 0.744  153.694+17.89  0.801" 0.000 152.14%+40.16  0.691"  0.000
AT e = B AR om? 53.334+29.16 -0.851"  0.032 51.82+£18.35 -0.091 0.727 54.10£27.38 0.225 0.279
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Table 5 Correlation among the Impulse of Two Feet and Each Index
S FRYRIE 3 kA 2 (n=6) ZHRAFFR(n=17) — B3 R FR(n=25)
M=ESD r P M=ESD r P M=ESD r P
100 m A B /s 10.17£0.07 -0.117  0.826 10.42+0.07 0.241 0.351 10.62£0.09 -0.073  0.728
A7 10 m JA B /s 1.72840.014 -0.502  0.310 1.743+0.025 0.344  0.177 1.765+0.041  -0.433"  0.031
s B /ms 135.50+£28.30 -0.418  0.409 149.06+16.68 -0.196  0.451 147.40+22.89 -0.048  0.821
FHVE it /ms 290.50+18.91 0.285  0.585 299.65+12.87 0.062  0.814 298.52+27.75 0.394  0.052
A iy S FE A B /ms 126.33+8.73 -0.704 0.118 136.35+13.00 -0.407  0.105 127.324£20.53  -0.400"  0.047
AT B A /ms 426.00+15.96 -0.404 0.427 448.71+18.67 —0.132  0.612 44592 +28.87 0.340  0.096
Y {H B /ms 191.50£22.05 0.398  0.435 206.06+26.94 0.010  0.971 206.36+48.72  -0.390  0.054
W48 F1/N 1172.77+37.53 0.172  0.744 1123.57£8320 0.801™ 0.000 1038.80+£190.41 0.691" 0.000
25T Bt o @ AR /om? 53.33£29.16 0.308  0.552 51.82+18.35 -0.045  0.864 54.10+27.38 0.045  0.832
®o6 HBEMMIIhESETUERIEXRXR
Table 6 Correlation among Impulse of Single Forefoot and Each Index
S P28 LA 2R (n=6) B AR R (n=17) — R §F R (n=25)
M=ESD r P M=ESD r P M=ESD r P
100 m 7 B /s 10.174+0.07  -0.433 0.391 10.42+0.07 0272 0.292 10.6240.09 -0.183  0.382
AT 10 m A B /s 1.7284+0.014  0.521 0.289 1.743+0.025 -0.298  0.246 1.76540.041 0.156  0.456
B B /ms 135.50+£28.30  0.669 0.146 149.06+16.68 0324  0.205 147.40+22.89 0.273  0.187
FHAE A /ms 290.50+18.91 —0.645 0.167 299.65+12.87 -0.068  0.796 298.52+27.75 0.042  0.844
BT My S A B /ms 126.33+8.73 0.202 0.700 136.35+13.00  0.100  0.702 127.32+20.53  0.651" 0.000
AT B A /ms 426.00+15.96  0.422 0.405 448.71+18.67 0242  0.349 445.92+28.87 0.257  0.216
SEAE B /ms 191.50+£22.05 -0.235 0.653 206.06+26.94 0239  0.355 206.36+48.72 0.207  0.320
MEAH 71N 1172.77+37.53  -0.851"  0.032 1123.57+83.20 -0.091 0.727 1038.80+190.41 0.225 0.279
S oF % @A /em’ 163.68+18.37  0.308 0.552 153.69+17.89 -0.045 0.864 152.14+40.16 0.045  0.832
®7  EI10 m AR S ETHERHIEX X R
Table 7 Correlation among Time for the First 10 m and Each Index
su B 5 235 B 45 5 2 (n=6) B F A (n=17) — BB [ F A (n=25)
M=ESD r P M=ESD r P M=ESD r P
100 m A Bt /s 10.1740.07 0.847" 0.033 10.42+0.07 0.543"  0.024 10.62+0.09 0.505"  0.039
BB /ms 135.50+28.30 0.894" 0.016 149.06+16.68 -0.435  0.081 147.40+22.89  0.027 0.899
FH A /ms 290.50+18.91  -0.946"  0.004 299.65+12.87 -0.136  0.603 298.52+27.75 0.001  0.994
A Wiy S FEAP B /ms 126.33+8.73 0.231 0.659 136.35+13.00 0.169 0.517 127.324+20.53 0.410"  0.042
AT B B B /ms 426.00+15.96 -0.416 0.412 448.71+18.67 0.360  0.156 445.92+28.87 0.023 0915
MEAE B /ms 191.50+£22.05 -0.566 0.241 206.06+26.94 -0.408  0.104 206.36+48.72 0.373  0.066
WA A IN 1172.77+37.53 -0.810 0.051 1123.57+83.20 -0.545" 0.024 1038.80+190.41 -0.341  0.095
Bt o 7 % @A /om? 163.68+18.37 —0.502 0.310 153.69+17.89 0344  0.177 152.14+40.16  -0.433" 0.031
BT - B AR om? 53.33+£29.16 0.521 0.289 51.82+£18.35 -0.298  0.246 54.10£27.38 0.156  0.456
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