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Estimation of Energy Expenditure of Walking and Running Based on Triaxial
Accelerometer and Physical Information

Bed - 345 - BAE - BAA (A=, gt 8r1adTa)
Kang, Dong-Won - Choi, Jin-Seung - Mun, Kyung-Ryoul - Tack, Gye-Rae’
(Kon-Kuk University, Research Institute of Biomedical Engineering)
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ABSTRACT

D. W. KANG, J. S. CHOL K. R MUN and G. R TACK, Estimation of Energy Fexpenditure of Walking
and Running Based on Triaxial Accelerometer and Physical Information, Vol. 18, No. 4, pp. 109-114, 2008. The
purpose of this study was to estimate the energy expenditure simply and practically during physical activities.
The physical activity is quantified by the integration of the accelerometer signals obtained from the triaxial
accelerometer attached at the waist level of the human body. To find a relationship between energy expenditure
and accelerometer data, 6 male and 5 female subjects walked and ran on the treadmill with speeds of 1.5, 3.0,
45, 60, 65 70, and 85 km/hr. Each subject performed walking at the speed lower than 6.0 km/hr and
running at the speed higher than 6.5 km/hr. Actual energy expenditure was determined by a continuous direct
gas analyzer. Two predictive equations of walking and running mode for energy expenditure which includes
gender, body mass index(BMI) and data from accelerometer were developed using multiple regression analysis.
The correlation coefficients and coeffidents of determination between the estimated and measured energy
expenditure were R=0.936, R2=0876 and R=0881, R2=0.776 in walking and running mode, respectively. For
further study, experiments on a larger scale of test subjects are essential for acquiring more reliable results.

KEYWORDS : MULTI REGRESSION ANALYSIS, ENERGY EXPENDITURE, ACCELEROMETER, ESTIMATION
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Pearson Correlation

Axis  Anterior-posterior(X)  Longjtudinal(Y)  Mediolateral(Z)  Sagittal Plane(XY)  Transverse Plane(X7Z)  Frontal Plane(Y7Z)  XYZ

EE 0.640* 0.835* 0.686*

0.837* 0.687* 0.340* 0841*

EE = Energy Expenditure.
*Correlation is significant at the 0.01 level (2-tailed).
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Running EE(R) =Gender < 0.735+ BMI< .588+ SVMx.012— 8.673 0.881 0.776

EE = Energy Expenditure(kcal/min)
Gender (male) = 1, Gender (female) = 0
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