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Relationship of averaged full-wave rectified value of vertical acceleration

waveform at the center of body gravity between walking and running
CHIKANOBU MATSUBARA¥

Abstract:
waveform at the center of body gravity between walking and running, 24 young female subjects executed 4

To investigate the relationship of averaged full-wave rectified value of vertical acceleration

and 6 km/h walking, and 6 km/h running for the third consecutive minute on a horizontal treadmill.
Acceleration sensor signal was input to A-D converter attached to a personal computer and data were
stored in floppy disks. Averaged rectified acceleration values of 3 kinds of locomotion derived from
software treatment were significantly correlated mutually, but insufficient to estimate one value from
another with a high degree of accuracy. And both body height and weight were not correlated to
acceleration, absolutely: acceleration values could not be calculated from these data. That is, acceleration
depended on the individual variation of the movement structure of walking or running. Therefore, to
estimate energy expenditure on an equal precision with heart rate method, all data of acceleration at
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various locomotion speed or style should be measured directly.
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Table 1 Physical characteristics of the subjects

height weight age
(cm) (kg) (yrs)
mean 159.0 51.7 20.2
SD 4.58 6.31 0.42
min 151.3 419 20
max 167.0 63.0 21

n=24 All subjects were females.
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(a) sensor unit

(b) amplifier unit

Fig 1 Circuit diagram of acceleration sensor and amplifier unit. The sensor unit was attached to the back waist of each

subject with two elastic belts, firmly.
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Fig.2 Averaged full-wave rectified value of vertical
acceleration waveform at the center of body
gravity. Mean and SD values are presented.
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Fig 3 Relationship of averaged full-wave rectified value of
acceleration at the center of body gravity between
4 km/h walking and 6 kr/h walking.
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Fig 4 Relationship of averaged full-wave rectified value of
acceleration at the center of body gravity between
4 km/h walking and 6 km/h running.
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Fig 5 Relationship of averaged full-wave rectified value of
acceleration at the center of body gravity between
6 kr/h walking and 6 km/h running.

Table 2 Correlation matrix of averaged acceleration

4 km/h 6 knvh 6 kn/h 6 kn/h running
walking walking running —6 km/h walking
4 km/h walking — 0.1746
6 km/h walking 0.7242%%* — -0.0330
6 km/h running 0.5023* 0.4484* — 0.8785%**
body height 0.2375 -0.0177 -0.0184 -0.0112
body weight 0.0580 -0.3063 -0.0878 0.0655

* and **** represent significant correlation at p<0.05 and p<0.001, respectively
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