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The new index of velocity change in the 100m sprint: in terms of the amount

of velocity deviation

Kazufumi Takahashi!, Takashi Kurokawa' and Sachio Usui®

Abstract

This study examined the usefulness of two indices that indicate changes in velocity during a
100m sprint. The subjects were 18 highly trained college male sprinters (100m sprint best time
11.29+0.36 s). The first index indicates the Amount of Deviation of subject’s running Velocity (ADV)
from Furusawa’s theoretical velocity, defined by the following equation.

ADV =/ (v* () —v(®)}de

The second index is “%2ADV?”, and is defined by the following equation.
Jiw vt (@) —v®))dt

toou (" (£))

Where v* is Furusawa’s theoretical velocity, v is the actual running velocity, ¢ is time from the
start, ¢, is the section start time, ¢, is the section end time, ¢(v....) is the time at top speed, and ¢, 18
the 100m running time. The following results were obtained. (1) “ADV” in each 5-m section was able

%ADV = x 100

to analyze more clearly the changes in running velocity than “percentage decrease of velocity”. (2)
Multiple regression analysis suggested that “%»ADV” is an index by which velocity decrement can be

analyzed with higher accuracy than with “percentage decrease of velocity”.

Key words : short sprint, running velocity, theoretical velocity, percentage decrease of
velocity, decrease of running velocity
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Fig.1 An example of velocity curve in 100m sprint

Umax 1S actual top speed.

t(vms) is time at actual top speed.
Percentage decrease of velocity= (Umx = U)/Uns X 100
v is the lowest velocity after actual top speed.
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Fig.2 An example of ADV (Amount of Deviation of Velocity from theoretical velocity)
v, is top speed at Furusawa’s theoretical velocity.

t (v...) is time at actual top speed.
tw is 100m running time.
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Table 1 Physical characteristics and 100m sprint
best time of the subjects

Age Body height Body mass Best time
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Fig.3 Velocity curve in 100m sprint (mean value) (n=18)
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Fig.5 Typical examples of the ADV of two subjects
subject a: 100m sprint time 11.7s (best time 11.34s)
subject b: 100m sprint time 109s (best time 10.64s)
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Table 2 Correlation coefficient and Multiple regression analysis between 4 parameters which indicate a velocity

change and 100m sprint time

Criterion variable and 4 explanatory variables
(4 parameters)

Correlation coefficient between
4 parameters and 100m sprint time

Criterion variable 100m sprint time Actual top | Time at actual Percentage %ADV
R speed top speed decrease of velocity | °
Explanatory variable 1 Actual top speed
Time at actual — 092 *#®= 0.02 - 006 - 015
Explanatory variable 2 top speed 5% < 0001
. Percentage
Explanatory variable 3 decrease of velocity
Explanatory variable 4 %ADV
Multiple regression analysis
Standard regression coefficient .
Explanator; . Adjusted Variance ratio
iabl Y| Actual | Time at | Percentage Multicollinearity | coefficient of (F value) | T value
vanable top |actual top | decrease of | %ADV . determination value
speed speed velocity
1,2 - 093 - 011 Y 034 4478 0.00
1,3 - 099 0.24 Y 0.89 66.65 0.00
1,4 - 092 - 0.02 N 082 41.02 0.00
2,3 - 001 - 007 Y 0.00 0.03 097
2,4 0.02 -0.15 N 0.00 0.54 0.35
3,4 - 002 - 014 N 0.00 0.57 035
1,23 - 099 - 001 0.24 Y 033 4152 0.00
1,24 - 093 =011 - 0.02 Y 033 27.86 0.00
134 - 099 0.28 -0.10 Y 0.39 4534 0.00
2,34 0.01 - 001 - 014 N 0.00 0.36 0.96
1,234 - 099 0.00 0.28 -0.10 Y 038 31.69 0.00
(n = 18)

Y : multicollinearity.
N : without multicollinearity.
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