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Relationship between Swimming Motion and Speed Change during
a Stroke in Breaststroke

——A Simple Method for a Practical Approach——

Seira Kawabpa, Yuri KoBavakawa, Tetsunari NISHIYAMA
and Yasuhisa KusuMoTo

The relationship between the change of speed and the swimming motion during
a stroke in breaststroke was examined on three university male swimmers. In the
experiment, a digital video camera was used to two-dimensionally determine the
displacement and the velocity of the swimmer during 2 or 3 strokes in 50 meters
experimental trials. A point at the top of head and of the lateral side of the hip on the
swimmers were digitized by using a video motion analyzer. On repeated analysis,
there was a reproducibility in the coordinate data. Swimming speed obtained from
the displacement of hip in each stroke was ranged from 1.28 to 1.563 m/s in the
subjects. It was observed that the pattern of speed change and the stroke-time (1.3-
1.6 s) in each stroke were different with each subject and indicated the reproducibility
in each subject. Onset of peak speed in each stroke differed among subjects as
following; the peak speed appeared at last half of pulling phase during a stroke in
subj. 1 and 2, and at first half of pulling phase in subj. 3. These differences could be
explained by considering the relationships between the water resistance force, the
propulsive force and the swimming attitude observed in the pictures of under-water
video images. Although the simple measurement method, as indicated in the present
study, may not indicate a sophisticated scientific data, it was suggested that the
present data induced by our method could show practical information of swimming
skill. It was concluded that a each subject a simple method proposed in the present
study would be useful in the cases of competitive and educational swimming practice.

Key words: Breaststroke, Simple measurement method, Displacement of head,
Change of swimming speed, Observation of motion
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