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The research about intracyclic velocity variation in a stroke cycle during
swimming to use the coaching and training
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Center of mass (CoM) velocity in swimming direction is not stable, but
fluctuates. First, we demonstrated that decreasing swimming velocity during glide phase was related
to the increasing swimming performance for elite male breaststroke swimmers. In contrast, it was
cleared that the higher increased COM velocity obtained by kick movement was related to increasing
swimmin? performance for elite female breaststroke swimmers. The female swimmers who showed high
kick velocity were moved their foot outward during early kick movement. In contrast the female
swimmers who showed low kick velocity moved their foot backward. These results suggest that the
higher increased COM velocity obtained by kick movement would not be related to foot velocity, but
foot angle for elite female swimmers. Finally, we investigated the CoM velocity estimation method,
which were using the both hip velocity with simulated arm velocity correction.
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Both-hips with simulated
Single-hip Both-hips

arm velocity

Mean

(m-s?) 0.001 + 0.005 -0.003 + 0.003 -0.006 = 0.009
difference
Maximal

(m - s%) 016 =+ 0.03 010 + 003 a 006 + 0.02 ab
difference
(positive) (%) 956 + 1.98 613 + 185 a 391 + 146 ab
Maximal

(m-sY) -0.15 £ 0.03 011 + 004 a -0.07 + 0.02 ab
difference
(negative) (%) 945 * 171 672 + 221 a 517 + 238 ab
Root mean

(m-s?) 0.08 =+ 0.01 0.06 = 0.02 a 0.04 £ 001 ab

square

%p < .05 vs single-hip, °p < .05 vs both-hips
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