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Abstract; The special speed is the speed for completing the particular
athletic events, including the ability for completing special movements
quickly ,and the special ability to respond to the outside signals quickly
and the integrating ability for fast special movement. PBased on a theoreti-
cal study on the special velocity—system of sprints, a theory was set up
for the special speed system of elite male 100m runners,

This research used the fixed position photochronographer and video
recorder to record national elite male 100m run during the ninth national
sports meeting. This paper adopted literature, investigation, question-
naire, analysis of the film, systematic analytic approach, logic and statis-
tical methods etc, and set up the optimal control system model of elite
male 100m runner on the basis of the quantitative and qualitative analysis
about 100m run special speed.

This dissertation set up national elite male special movement kine-
matical structure model by kinematical study and gray systematic analysis
approach. Studies showed that special speed system of sprint possesses
distinct characteristics.

The main conclusions as follows:

1. “Special speed” is a core among all of special qualities of sports e-
vents. All athletic macrostructure of special speed are made up of core
layer, foundation layer and environment layer in the track and field.
There are differences among the composition elements of three subsys-
tems.

2. The reaction time has the moderate correlation with the perform-
ance of 100 meter run, if the reaction time is getting shorter, which can
improve the performance. There are no difference between group A and
group B on the reaction time. However, the reaction time is the crucial
factors to the performances of below 10 seconds, but it s not important
factor to the performances with big difference.

3.100m run includes four phases; start and acceleration phase

(0~30m), middle—distance race accelerate phase (30~50m), maximum



speed phase ( 50~80 m), speed decrease phase ( 80~100 m). The dis-
tance that the world level group can keep the maximum speed for 20m,
but for 10m by B and C groups.

4. The athletes of group A own the single—peak, double—peak, and
multi—peak characteristics of speed respectively. The athletes of group B
mostly own the single—peak characteristic of speed. The Chinese athletes
of group C also own the single—peak characteristic of speed.

5. The maximum speed is the most important factor that determines
male 100m run performance, the second one is acceleration ability. They
account for 76% and 16% of 100m run performance respectively. The
100m run speed model is y= 19. 572—0. 503X; —0. 440X,.

6. The first important factor that determines 100m run performance
is the stride length in 60~90m, followed by the stride frequency and the
stride length of the first 30m. The regression equation is;y =15, 799 —
0.503X;(X;: the maximal speed), y=16. 108—0. 338X, —2. 006X, (X :
stride frequency, X;: stride length), we can know the relation between
stride length and stride frequency and speed that sprinter should reach.

7. The main technical parameters which decide the movement speed
are the ankle angle of the support leg, the horizontal velocity, the hip an-
gle and the support leg’s hip joint angle, knee angle and the former sup-
port distance at the moment of contact, and the latter leg’s hip joint an-
gle, the upper arm’s movement scope, the support leg’s knee angle, the
swing knee’s angle, the support leg’s hip angle at landing phase, and the
ankle angle, the support leg’s hip angle, the swing velocity of the former
leg, the hip angle of the swing leg and the angle of the landing knee at the
pushing phase.

8. Sprints specific speed training loads are composed of intensity.du-
ration,frequency.intervalsof stimulation. According to the composition of
specific speed of sprints, main training methods and exercises were cho-
sen for enhancing performance.

Key word: 100m run system special speed model
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