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[57] ABSTRACT

A preferred embodiment of the present invention com-
prises a pedometer having a housing, a weighted pendu-
lum, a magnet and reed switch, a microprocessor, a
LCD display, three push-bottons, a hinged door with a
spring cam device that holds the door open and shut,
and a replaceable belt hook. The entire unit is powered
by an oversized lithium battery that has an expected life
of seven years. A unique method of user calibration
simplifies user input and provides maximum calibration
accuracy regardless of operational or stride artifact
variations.

17 Claims, 3 Drawing Sheets
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HIGH ACCURACY PEDOMETER AND
CALIBRATION METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates generally to pedometers and
specifically to electronic-type multi-event capable de-
vices for the measurement of traveled distances or other
. activity based on oscillations of position within or out-
side a gravity field.

2. Description of the Prior Art

Pedometers primarily measure the distance walked or
run by a human wearer of the device by virtue of the up
and down motion made by the wearer during each
stride. Pedometers have also been attached to farm
animals to measure physical activity. The distance trav-
eled by a user of a pedometer is the length of the user’s
stride times the number of strides the user takes. Typical
pedometers employ a weighted pendulum suspended
horizontally from an axis by a spring. The inertia of the
pendulum’s weight will cause the pendulum to move in
relation to the pedometer each time the wearer takes a
stride. The more repeatable a user’s activity is from
event to event, the more accurate will be the resulting
measurement. It is possible for pedometers to measure
many other kinds of activity besides walking or run-
mng, mcludmg mathematical conversion of data to

“points” or “indices,” not directly related to distance,
e.g., aerobic points for playing tennis.

The prior art comprises two ways of detecting the
movement of the pendulum, (1) mechanically, and (2)
electrically. In mechanical detection pedometers, a disk
with teeth around its circumference is attached by a
ratchet to the pendulum. (See, U.S. Pat. No. 4,560,861,
issued to Kato, et al., on Dec. 24, 1985; and see U.S. Pat.
No. 4,322,609, issued to Kato on Mar. 30, 1982.) Each
stride causes the ratchet to advance by one or more
teeth positions. The length of arc the pendulum is al-
lowed to swing is controlled by adjustable stops. A
wide setting, stop-to-stop, sets the pedometer for a long
stride, such as in running. A narrow setting is used
typically for strolling. The resolution of such pedome-
ters is limited by the distance represented by the arc
distance between adjacent teeth on the toothed disk.
The resolution is often no greater than one-quarter to
one-half foot. In a mile, that can lead to resolution inac-
curacies as much as =250 to £500 feet.

Electrically instrumented pedometers mimic their
mechanical counterparts. In electrical pedometers the
weighted pendulum is outfitted with a switch contact
that will close each time the pendulum completes a
swing. Ordinary switches, however, are prone to inter-
mittent operation and a full swing against the balance
spring must be made to ensure contact. Running will
subject the weighted pendulum to as much as three G’s,
and will probably result in good switch contact. But to
enable operation during walking, which can produce as
little as 0.5 G’s, the balance spring must be made very
light. Too light a balance spring will allow the weighted
pendulum to swing violently, and can cause false read-
ings. The prior art controls balance spring tension with
an adjustment. Many manufacturers have only a two-
point adjustment, “walk” and “run” , and a few others
have continuously adjustable balance spring tensioners
(e.g., Yamasa Tokei Meter Co., Ltd., Japan). A large
proportion of patents dealing with the prior art are
addressed to the problem of controlling balance spring
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tension. Improved switching in the prior art has been
realized by mounting a small permanent magnet to a
pendulum made of brass and by placing a reed switch at
the outside point of the pendulum’s arc. The reed
switch has contacts maintained under glass seal, and the
magnet on the pendulum need only get close to establish
contact. Reed switch pedometers are much more reli-
able and give fewer false readings than other prior art
devices. A Casio mathematical cadence device uses a
time-based method, instead of a stride detector. In the
time-based method, a user is expected to take a standard
length stride each time the device beeps. If the user fails
to take a stride, and the device beeps, the Casio device
will nevertheless assume a step was taken. A failure by
the user to stay in step with the cadence is therefore a
major source of error in the Casio pedometer.

Invariably the prior art makes some assumptions
about the length of strides taken by the user. A user
must enter a stride length into the pedometer, and that
length will be used in the future calculations of the
distance traveled. These stride estimates are a source of -
great inaccuracy, becausé the user may only be guessing
at the length of his or her stride, or the estimate of a
stride is based on a small, artificial sample. In addition,
strides can vary. Artifacts of a user’s walk or run can
also vary over a few strides, and artifacts of the pedom-
eter’s operation can also vary, especially in interaction
with different users. A pedometer placed on a user’s
wrist, as opposed to a user’s belt, would generate so
many unusual artifacts of motion, that all prior art pe-
dometers would not be able to function with any ac-
ceptable accuracy. In addition, the stride resolution of
prior art pedometers, as mentioned above, can contrib-
ute to inaccurate measurements. And given the small
sizes of mechanical pedometers, dialing in the correct
stride length can be very difficult. A pedometer that
simplifies stride calculation, or eliminates it altogether
would be an improvement over the prior art.

Prior art pedometers, generally, cannot be turned on
or off. Even electrically instrumented pedometers mea-
sure all the time. In addition, none have the ability to
store information in multiple registers, and none can
track multiple events. An example of a useful multi-
event function would be a user’s goal to walk 20 miles
during five consecutive lunch hours during the week.
Event number one would be Monday’s walk, event
number two would be Tuesday’s walk, and so on to
event number five being Friday’s walk. A sixth event
could be the running total walked for the week. Prior
art devices could only deal with one of these events,
and a user would have to select which one by starting
and stopping around the event of interest. Such starting
and stopping would clear any previous results, because
there is no memory in any of the prior art pedometers.
A user would either have to give up knowing the daily
totals or the weekly total. Since there is no “off,” a user
would also have to make a separate record for later
reference at the end of the event of interest, because the
pedometer will continue to advance with any further
physical activity whether related to the particular event
or not. -

Housings for prior art pedometers and their associ-
ated knobs and displays require a user to detach the
pedometer from a belt hook or shoe and to bring it close
enough to the user’s face to see the small numbers, or to
open it in such a manner that significant false readings
may occur. Such action can jiggle the device and cause
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