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The Protocol of Basic Body Ability for 4D Cycling System
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Abstract The four-dimensional cycle simulator, which can recognize whether the road is ascent or descent, its
gradient, and status of its surface on Virtual Reality, is introduced in this paper. On the base of these
recognitions, various virtual motion path situations are displayed on LCD monitor attached ahead. These various
situations may support not only the sense of realty but also an interest in a game in opposition to previous
exercise cycles that might be monotonous. In this paper both analysis and estimation of basic bodily abilities
for the four-dimensional cycling are addressed.
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[Fig. 1] The Overall layout for 4D bodily
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Both |y et | Right
avg.
VR max. front curve angle | 14.70 14.7 14.7
evele max. rear curve angle | 1375 137 138
v angle displacement 0.9 1 0.9
Gene | max. front curve angle | 034 | -034 | -0.34
ral max. rear curve angle | -161 | -1.62 | -1.59
cycle angle displacement 1.27 1.28 1.25

(Table 2) The Graph of pelves
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(Table 3) The Result of Variation coxalarticulation

Both | 1 ot | Right
avg.
VR max. front curve angle | 9865 9%.3 101
eycle max. rear curve angle | 44.15 437 44.6

angle displacement 54.50 52.6 56.4
Gene | max. front curve angle | 75.50 74.6 76.9
ral max. rear curve angle | 2515 239 264
cycle angle displacement 50.60 50.7 50.5

(Table 4) The Graph of The Graph of coxalarticulation
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(Table 5) The Result of Variation mobileknee

(Table 7) The Result of Variation ankle joint

angle displacement 80.15 79.6 80.7

Both |y et | Right Both | 1ot | Right
avg. avg.
max. front curve angle | 114.00 115 113 max. front curve angle 14.2 158 12.6
VR max. rear curve angle | 33.85 35.4 32.3 VR max. rear curve angle | -5.40 -5.46 -4.62
cycle cycle

angle displacement 19.2 21.3 17.3

112.00 112 112
ral max. rear curve angle | 27.25 25.1 294
cycle angle displacement 84.75 8.9 82.6

Gena | Max. front curve angle

Gena | max. front curve angle 23.2 235 23

ral max. rear curve angle | -22.0 -19.2 -24.9
cycle angle displacement 45.3 42.7 479

(Table 6) The Graph of mobileknee
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(Table 8) The Graph of ankle joint
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(Table 9) The Result of body component
examination after athletics

measurement general VR
cycle cycle
body weight(kg) 63.67 72.14
body mass indexBMI(kg/m2) 25.49 2549
body fat rate(%) 34.61 29.65
abdominal fat rate(%) ] 87
skeletal muscle volume(kg) 2258 28.37
body fat (kg) 22.12 21.07
body development 69.89 71.90
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VR cycle
71.30

64.67

general cycle

measurement

(Table 11) The Result of electrocardiogram

vent rate(BPM)
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