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The Prediction Method and Application of Local Muscle Energy Metabolic Rate
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Abstract : The purpose of this paper is to discuss the prediction method and application of local muscle energy
metabolic rate. Local muscle energy metabolic rate are determined with simultaneous measurements of total energy
metabolic rate and integrated electromyograms. In this study, the predicted muscle groups were tibialis anterior, triceps
surae, rectus femoris, biceps femoris, rectus abdominis, gluteus maximus, and erector spinae. Those electromyograms
were not only measured during 11 static resting and exercising items but also 5 dynamic work items. The measurements
of electromyograms were also performed during maximum voluntary contraction. Subjects were 3 Japanese normal
males who wore only bathing suits. In addition, the laboratory was kept at even temperature, relative humidity, and
wind velocity in order to eliminate the effect of the thermal condition.

First, integrated electromyograms were calculated based on electromyograms after this experiment. Next, it was
necessary that the algorithm, which drawing 8 work items from 16 ones, was contrived as a means of solving
determinant of matrix. Finally, The program figured out local muscle energy metabolic rate at some combination of
work item. Predicted local muscle energy metabolic rate of muscle group, which is considered to be agonist muscle,

shows high metabolic rate at each work items.
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Tablel Body height, weight and
skin surface area of subjects

Subject Height [cm] Weight [kg] Skin Area [m’
KK 172 87.0 1.807
SD 182 730 1.952
WM 175 815 1.836
Mean 176 69.2 1.865
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Table3 Subject Muscles and their symbols
Symbal Muscle

Xy Tibialis anterior
Xg Triceps surae
X3 Rectus femoris
X4 Biceps femoris
X5 Rectus abdominis
Xg Gluteus maximus
Xy Erector spinae
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Fig.1 EMG in a sitting position at rest

e
Sove sl '

Fig.2 EMG in tensed standing
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Fig.3 EMG in kneeling position at 90 degrees

Fig.4 EMG in a ergo meter exercise at heavy loading
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Table7 Visceral Energy Metabolic Rate
During Rest and Exercise

ERE R

=5 84.24 252.72

S 32.01 175.50
FF 10.46 5.55
nm 6.39 407
= i 6.32 1.83
B Ak 5.34 7.02
i Bk 3.72 11.23
[ 253 2.81
B 1.12 0.49
M % 091 0.91
0E i g 0.56 0.21
NI 37.35 34.12

Table8 Local muscle energy metabolic rate
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Fig.6 Local muscle energy metabolic rate [W]
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