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[571 ABSTRACT

A method and apparatus for accurately measuring an
amount of exercise taken by a walker in terms of a walk-
ing speed, the distance traveled and the energy con-
sumed. Impacts made by contacts of a foot of the
walker with the ground are detected by a detector so as
to produce corresponding contact signals. The number
of the contact signals in a predetermined unit of time is
counted by a processor to obtain a pitch in the unit of
time, and a stride of the walker is calculated from said
pitch and the height of the walker by the processor

272/69, 70 according to a predetermined empirical relationship of
ST =(0.1688 X HT)/(1—0.0174 X PIX HT), where ST is
(56] References Cited the stride in meters, PI is the pitch in number of steps
U.S. PATENT DOCUMENTS every 10 seconds, and HT is the walker’s height in
X meters. The data on said height are inputted to the
g:ggg:g;z 13}333 Xg::e; etal . processor beforehand. Then the stride is multiplied by
4,100,401 7/1978 TUtt €t al. cecoreerserecrersene 368/10X  the pitch, to obtain and display a walking speed of the
4,192,000 3/1980 Lipsey 364/413.29 walker in said unit of time. The energy, e.g., in terms of
4,285,041 8/1981 Smith . ... 364/415 calories consumed by the walker, is measured by the
4,322,609 3/1982 Kato ... w.en 2357105 method of the present invention, utilizing an empirical
4,371,945 2/1983 Karretal. .. 235/105 X relationship of C=(0.0005X PIXWT) (when PI=15)
wa g; gg; Lowreyetal. . 233%26; or C=(0.0013XPI-0.0126)xWT (when PI>15),
4' 460.823 7 /1984 erehle """"""" 235/108 where C is the consumed energy in kcal in 10 seconds,
4466204 871984 WU .o 3357105 X PI is the pitch in number of steps every 10 seconds, and
4:5]0'704 4/1985 Johnson . 235/105 X WT is the bOdchight of the walker in kg
4,525,074 6/1985 Murakami ........coevmcrnininens 368/10 .
4,560,861 12/1985 Kato et al. .....cooereececerrenne 235/105 12 Claims, 10 Drawing Sheets
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