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Yoshimura, Y. et al. Development of power processor for swimming, ACSM 44th

annual meeting, 1997.
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Yoshimura, Y. et al. Effects of the load differences on elite swimmers perceived
ratings for stroke techniques and the actual power outputs during semi-tethered
swimming, PRE-OLYMPIC CONGRESS, 2000.
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Yoshimura, Y. et al. A study of an elite backstroke swimmer who made rapid
progress, 11th Annual Congress of the European College of Sport Science, 2006.
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Tanaka, T. et al. Skill improvement for an elite backstroke swimmer as determined
with a speed meter, 13th Annual Congress of the European College of Sport Science,
2008.
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Fig.3 Comparisons of mean velocities of backstroke (first downsweep
and upsweep phase, second downsweep phase)
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Yoshimura, Y. et al. Characteristics of breaststroke skill in elite swimmers detected by
means of a speed meter, 9th Annual Congress of the European College of Sport
Science, 2004.

Yoshimura, Y. et al. Breaststroke skills in male elite swimmers detected by means of
a speed meter, ACSM 52th annual meeting, 2005.
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Fig.5 Relations between measurement points (Vstroke, Vstream,
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Fig.7 Relations between measurement points (Vstroke, Vstream,
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Yoshimura, Y. et al. Characteristics of butterfly stroking skill in elite swimmers
detected by means of a speed meter, Medicine & Science in Sports & Exercise,

American College of Sports Medicine, 2007.
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Tanaka, T. et al. Skill improvement for an elite butterfly swimmer detected by means
of a speed meter, 15th Annual Congress of the European College of Sport Science,
2010.
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Tanaka, T. et al. Skill differences of freestyle competitive swimmers detected by
means of a speed meter, 14th Annual Congress of the European College of Sport
Science, 2009.
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Fig.6 Comparison of mean velocities of freestyle for all swimmers (upsweep phase)

Tanaka, T. et al. Skill differences for elite sprint freestyle competitive swimmers.
ACSM 59th Annual Meeting and 3 rd World Congress on Exercise is Medicine, 2012.
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Skill Differences for Elite Sprint Freestyle Competitive Swimmers

Tetsuya Tanakal), Yutaka Yoshimura?!, Michio Yasukawa®’ and Kazuo Oishi®
Tokys Japan
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Saitama, Japan
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SAMPLES OF DATA:

Velogity (misec)
o
s

15

o

i
o0 I"f. 20 0 f- 40 sn &0 T0 LA
d * Time (sec)
Distance per kick (DPK) = 4 Rate of rise (#/) = —2
~ kicking times " 1< 0F e (0)= T

RESULTS: There was a significantrelationship between the
time required to traverse 15m afterthe turn (8.21 £0.44sec)
and DPK (0.79+0.07m/kick)forall of the 6 swimmers (r=-0.89,
P=0.017:Figure 1). There was also a significant(r=-0.86,
P=0.028 ; Figure 2) relationship between the time to 15m and
the rate of rise (0.22+0.09m/sec).

Figure 1. Plot of Time and Distanae per kick. Figure 2. Plot of Time andRate of ise.

Namely when the DPK and rate of rise were greater, the
time to 15m was faster. The multiple regression analysis
obtained was asfollows: ¥ = -3.55X,-2.17X, +11.39
(where Y = the time required, X, = DPK, and X; = the rate
of rise). The multiple regression analysis showed
significantrelationships between the time to 15m and both
the DPK and the rate of rise (R?=0.908, F=14.84, P=0.028
; Figure 3).
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Figure 3. Plot of Time, Distance per kick and Rate of rAse.
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Tanaka, T. et al. Changes of the streamline posture by a difference of the water depth
among college swimmers, 16th Annual Congress of the European College of Sport
Science, 2011.
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Fig4 The angles between the upper body and the legs

Tanaka, T. et al. Determination of optimum conditions in sprint-assisted training for
competitive swimmers, X11th International Symposium on Biomechanics and Medicine
in Swimming, BMS, 2014.
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of Science

Chuo University, Ts
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3) Department af Sport and Wellness, Rikkys University, SHIHB,J“

INTRODUCTION:

s the sulcoms of a swimming race
s decided by only a fraction of a
second, many different wainng
methods have been devised to
Imprave performance. Cna such
fraining metnod commanly wsed by
conches and competitive swimmers
presently is spiirl-assisted Waining.
This training aims to Improve the
awimmers abdity to apply force over
agreater distance. However. the
most approprate assist velocty is
urikncin

PURPOSE:
The purpose of this stucy was to
determine the most

SIHPLESOF DATA (Sub, S, 5]|

agsiat velochy for competitive
swnmens duiing spent-assisted
| waining.
METHODS:
The study included 8 male
Japanese collagiate competitve
Swmmers. A puling assis system
with a velacity meter (Magkscho,
2003}, including a wire line to pull
e subjects, was used This system
recorded intracycic valociy
varlatons precissly dwing 26 m
maximum effort freastyla swmming,
with the assist velocity ranging fram
2.0 migte 2.5 mis An underwater
wideo analysis system was used to
check the stroke technique of the
subjects. Lising the intracyclic
walocity vanations and ha video
data,_ the distance per stroke [DP&J
and the stroke rate wers

i
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The increment of DFS for each swimmer sccompanied with the ssstst
mean velacity enhancement (Fig 1. Jonckheere-Terpstra test, P < 0,038)
There was ro significant relatisnship between the stioke rate and the
assist mean velacity (Fig 2. Janckheers-Terpstra 1881, P < 0 128}

RESULTS 2:

The ion line obtained was as
Tolows: ¥ = 1.215X - 0.4541 (where
¥ = DFS of the appropriate assist
welocity, X = OFS of the assist mean
welacity [22 mis]). The findings
showed a sigrificart relaticnship

£ batween e DFS of the appropiate
assigt velocity and the DPS of the

P = 0.001).

I xn

2 3. Pt of e apogrone it selocy
aad the bﬂﬂ“nml welocs

mean velocity (R = 0.941, F = 8577,

Each subject's report of apgaprite
assiat velochy was recorded thiough
a structurad interview indridually.

CONCLUSION:
The findings of the present study revealed the optimum assist conditions
for compettive swimmers
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Fig 1. Distance per stroke Fig 2. Stroke rate

The increment of DPS for each swimmer accompanied with the assist
mean velocity enhancement (Fig 1: Jonckheere-Terpstra test, P < 0.038).
There was no significant relationship between the stroke rate and the
assist mean velocity (Fig 2: Jonckheere-Terpstra test, P < 0.128).

RESULTS 2:
£ a0d The regression line obtained was as
z / follows: Y = 1.215X - 0.4541 (where
3% ; Y = DPS of the appropriate assist
2 207 /Q’ velocity, X = DPS of the assist mean
g 5 %/ velocity [2.2 m{g]), The finldingg
= o showed a significant relationship
& 2% A between the DPS of the appropriate
2 207 ot assist velocity and the DPS of the
E g & mean velocity (R = 0.941, F = 96.77,
a T8 20 22 24 25 28 30 P <0.001).

DPS of the assist mean velocity [2.2 m/s] (m)

Fig 3. Plot of the appropriate assist velocity
and the assist mean velocity

Tanaka, T. et al. Elbow angle changes during the underwater stroke phase in sprint-
assisted training for competitive swimmers, 20th Annual Congress of the European
College of Sport Science, 2015.
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Elbow angle changes during the underwater
stroke phase in sprint-assisted training for
competitive swimmers

Tetsuya TANAKA, Ryosuke HOSHINO, Yutaka YOSHIMURA,
Michio YASUKAWA and Kazuo OISHI

Purpose:

To investigate the effects of changes in the assist velocity on
freestyle swimmers’ form, with a focus on their elbow
movement during the underwater stroke phase.

Methods: A pulling assist system:
E This system precisely recorded the intracyclic velocity variations during
25 m of maximum effort freestyle swimming, with assist velocities of 0
o m/sec (baseling), 2.0 m/sec, 2.2 m/sec, and 2.4 m/sec, respectively.

Underwater video analysis system: Subjects:

This system was used to monitor the subjects’ elbow movement Seven male Japanese
forms in front of the subjects. Using the video data, the elbow freestyle competitive
angles (degrees of elbow flexion at end of the first half during collegiate swimmers.

underwater stroke phase) were determined for each subject.

Results:
) 20
o — Jonckheere-Terpstra test, P = 0.006
g’ ‘E 5
g 151
°©
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Conclusion:

Underwater stroke pattern was changed regularly by
increases of the assist velocity, and this finding may help in
developing optimum assist conditions for competitive
swimmers’ training.
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