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The research of swimming at university of Tsukuba in the past, present and future
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a. Cardio-pulmonary characteristics during land and
swimming exercise’

(NEEZMEES, 85(3):209-218, 1977)
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Figure 1. Dico and Pulmonary capillary blood volume
(Vc) in relation to Vo, during swimming and
land exercise
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b. Maximal oxygen uptake of age group swimmers®

(EFEHFF, 22(5):301-309, 1978)
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d. The influence of training and age on VOme
during swimming in Japanese elite age group and
Olympic swimmer®

(Biomechanics and Medicine in swimming, 14:251-

257, 1982)
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e. Influence of training on alveolar capillary gas
exchange®

(FBFIEZEHEEE, 46(3): 365-376, 1986)
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f. How Cardiovascular Responses Affect
Oxygenation at Rest and during Exercise in Water? 8

Tissue

( Biomechanics and Medicine in Swimming X.
Portuguese Journal of Sport Sciences, 158-161,
2006)
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Figure 5. Changes in CO (A), SV (B), MBP ©, HbO2
(D) at rest and during exercise at 40%VO0,
peak on land and in water.

Values are given as mean + SD.
egro; ergometer; exer.; exercise. * = p<0.05.
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(Acta Physiologica Scandinavica, 162(4):455-459,

1998)
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e. The relationship between stroke parameters and

physiological responses at the various swim speeds n
( Biomechanics and Medicine in Swimming IV.

Portuguese Journal of Sport Sciences, 355-360,

2002)
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Figure 6. a) Changes of LAmax from pre- to postaltitude training during maximal swim test
b) Changes of swim time from pre- to postaltitude training during maximal swim test
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Figure 8. Change in Vmax(@400 and V@OBLA at pre- and post-test

Vmax(@400; swimming velocity for 400m at individual maximum effort.,
V(@OBLA,; swimming velocity at a blood lactate accumu- lation of 4mM.
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contribution during interval swimming'?
(Buropean Journal of Sports Science, 3(1):1-11,

2003)
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a. Estimation of arm joint angular displacements in
front crawl swimming using accelerometer'®

( Biomechanics and Medicine in Swimming X,

223-225, 2006)
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Figure 9. Comparison of the angular displacement between that estimated from the acceleration (solid) and that measured
using videography (dotted) of the shoulder extension (thick) and the elbow flexion (thin)
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Figure 10. Contribution of each body part to thrust (A, B) and joint torque (C, D) for one cycle
during underwater dolphin kick in subject Ka.

* In joint torque, the flexion direction of hip and trunk joint is positive, and extension direction of

knee joint is negative.
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Figure 11. Relationship between body angle at the
take-off (0;) and take-off angle () in LT,
NT and HT.
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Figure 12. Children’s formative class evaluation at each
swimming class

* significant difference between experimental
and confrol group
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Figure 14. The schematic diagram of Aqua Fitness
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Figure 15. Changes of salivary cortisol concentration pre-
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d. Lower extremity muscle activity during
deep-water running on self-determined pace.
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(Journal of Electromyography and Kinesiology, 2007

(Epub ahead of print) )
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A: backward swing phase
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B: forward swing phase

Figure 16. The %MVC values of backward or forward
swing phase in moderate pace.

Values are mean £ SD.

*: Significant difference between two trials, p < 0.05

LW: Land Walking, WW: Water Walking, DWR: Deep-
water Running

TA: tibialis anterior, SOL: soleus, GAS: medial
gastrocnemius, RF: rectus

e. A comparison of the effects of different water
exercise programs on balance ability in elderly
people. (FE EHE D3 T » REEAFA LD D
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(Journal of Aging and Physical Activity, 2007 (in
press) )
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Figure 17. Schematic view of the PIV experimental setup.
The flow direction was from left to right. The
laser  sheet illuminated the particles
horizontally. The CCD camera captured
underwater flow images reflected by a mirror.
Timing of the laser exposure and image
capture was synchronized using a pulse
generator.,
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Figure 18. Example of wvelocity vectors at the
measurement plane of a front crawl swimmer’s
hand. Black ellipsoid indicates the position of
the hand. Black rectangle showed the shadow
of the hand on the laser light. The dashed
ellipsoids also indicate the position of the hand
before/after a short instant. Circles with the
arrow indicate the rotational direction of the
vortices.
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