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Description

FIELD

[0001] This application relates generally to power man-
agement of remote sensor devices.

BACKGROUND

[0002] Some remote sensor devices are capable of
communicating a signal to a primary device indicating
when the remote device is low on power. Upon receiving
such a signal, the primary device may warn its user that
the remote device is low on power, and thus enable the
user to recharge or replace the battery of the remote de-
vice before the remote device actually runs out of power.
One example of such a system is a computer that em-
ploys wireless user input (UI) devices, such as a wireless
mouse or keyboard. When such UI devices are low on
power, a signal is communicated to the computer’s proc-
essor indicating the low power condition, and the com-
puter then displays a message to the user warning of the
same. If the user subsequently fails to replace or re-
charge the battery promptly, the remote device continues
to operate normally until it has completely run out of pow-
er. At such time, the remote device becomes incapable
not only of performing its intended function but also of
informing the primary device of the reason it has become
inoperable.
[0003] Document TW M273770U discloses a battery
operated device whereby upon detection of a low battery
condition the device becomes inoperable to force battery
replacement by the user.

SUMMARY

[0004] According to the invention, a method involves
use of a first device comprising a sensor configured to
sense a stimulus experienced by the first device, a con-
troller configured to process data received from the sen-
sor and thereby obtain processed sensor data, a trans-
mitter configured to wirelessly transmit the processed da-
ta from the first device to a second device, a receiver
configured to receive data transmitted wirelessly from
the second device to the first device, and a battery con-
figured to supply power to at least the controller, the trans-
mitter, and the receiver. The first device is operated in a
first operational mode in which the sensor, the controller,
and the transmitter are used at least occasionally to ob-
tain and transmit processed data to the second device,
and in which the receiver is used at least occasionally to
receive data transmitted wirelessly from the second de-
vice. When it is determined that the battery is in a low
power condition, the first device is operated in a second
operational mode wherein the receiver is not used to re-
ceive data transmitted wirelessly from the second device,
but wherein the transmitter is used at least occasionally
to transmit a signal to the second device that indicates a

low power condition of the battery.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

Fig. 1 is a block diagram of an illustrative embodi-
ment of a remote sensor apparatus; and
Figs. 2-4 are flow charts showing examples of rou-
tines that may be executed by the controller shown
in Fig. 1.

DETAILED DESCRIPTION

[0006] In some embodiments, upon detecting a "low
power" condition of a remote sensor device, the mode of
operation of the remote device may be changed so as to
substantially reduce its rate of power consumption. The
remote device may then be allowed to perform only a
limited set of functions, and may continue to transmit a
"low power" signal to a primary device for an extended
period of time in spite of its decreased functionality. In
certain embodiments, the remote device may be config-
ured so that the only function it performs while in its "low
power" mode of operation is the transmission of a signal
to the primary device informing the primary device of its
"low power" condition. In some embodiments, the capac-
ity or usage of the battery may additionally be monitored
to determine when the battery is soon to be in a "low
power" condition and a signal is transmitted indicating
such to be the case, thus enabling the user to be warned
that the battery is "running low and needs to be replaced
soon," or to be provided with some similar message or
indication. Should the user fail to replace the battery be-
fore the "low power" condition is actually reached, the
device will not simply cease working, but will change
modes of operation so as to substantially reduce its pow-
er consumption and will continue to inform the user of
the "lower power" condition of the battery. Accordingly,
unlike with prior art remote sensor devices that cease all
operations after they run out of power, a user of a device
like that disclosed herein will not be left guessing as to
whether the system including the remote device ceased
working because the remote device ran out of power or
because of some other reason, such as failure of one or
more other components of the remote device or failure
of one or more components of the receiving device.
[0007] Fig. 1 is a block diagram of an example of a
remote sensor device 100 that may be employed in con-
nection with certain embodiments of the invention. As
shown, the device 100 may include a controller 102, a
sensor 104, a battery 106, a memory 108, a transmitter
110, an antenna 112, and a battery monitoring unit 114.
A remote sensor device 100 configured generally as
shown in Fig. 1 can be configured in any of a number of
ways and can be used for any of a number of purposes,
and the invention is not limited to any particular type of
device or use thereof. In certain embodiments, for exam-
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ple, the remote sensor device 100 may comprise an am-
bulatory device that is mounted on or within a shoe or
otherwise supported by a person to monitor activity of
the person while he or she is walking or running or is
otherwise in locomotion on foot. Examples of such de-
vices are disclosed, for example, in U.S. Patent Nos.
6,611,789; 6,305,221; 6,301,964; 6,298,413; 6,032,108;
6,018,705; 5,955,667; 4,578,769; and 4,371,945.
[0008] Alternatively, the remote sensor device 100
may comprise, for example, a wireless mouse or a wire-
less keyboard for a computer, or any other device capa-
ble of sensing one or more stimuli and communicating
data concerning a sensed stimulus to another device via
a wireless communications link.
[0009] The sensor 104 may comprise any device that
is capable of sensing an external stimulus, and the in-
vention is not limited to the use of any particular type of
sensor. It may, for example, comprise an accelerometer
such as that disclosed in U.S. Patent No. 6,336,365, or
may comprises any of the sensors disclosed in U.S. Pat.
Nos. 6,611,789; 6,305,221; 6,301,964; 6,298,413;
6,032,108; 6,018,705; 5,955,667; 4,578,769; and
4,371,945. Alternatively, it may comprise, as but a few
examples, another type of accelerometer, a vibration
sensor, a temperature sensor, a humidity sensor, a light
sensor, an audio detector, an electrical or magnetic field
sensor, etc. Any number of sensors of the same type, or
any combination of different types of sensors may be
employed in various embodiments. It should be appreci-
ated that the sensor 104 may additionally comprise cer-
tain signal processing elements, e.g., one or more am-
plifiers, buffers, filters, etc., arranged to condition a signal
generated by a transducer, e.g., an accelerometer such
as that disclosed in U.S. Patent No. 6,336,365, prior to
providing the signal to the controller 102.
[0010] The controller 102 may, for example, comprise
one or more processors capable of receiving and
processing data from the sensor 104. Any type or number
of controllers may be employed and the invention is not
limited to the use of a controller of any particular type or
configuration. As shown in Fig. 1, the controller 102 may
have an associated memory 108 in which data and in-
structions accessed by the controller 102 may be stored
to enable the controller 102 to execute various routines.
The memory 108 may be embodied either separately or
integrally with the controller 102. Examples of routines
that may be performed by the controller 102 in connection
with certain embodiments of the invention are described
below in connection with Figs. 2-4.
[0011] The transmitter 110 and associated antenna
112 may take on any of numerous forms and may be
employed, for example, to wirelessly transmit processed
data from the sensor to another device, e.g., a wristwatch,
a portable music player, a computer, etc. In some em-
bodiments, a receiver (not shown) may additionally be
employed in the device 100 to receive incoming wireless
signals, or a transceiver, that can both transmit and re-
ceive wireless signals, may instead be used.

[0012] The battery 106 may be responsible for supply-
ing power to all of the components in the remote device
100. It may take on any of numerous forms, and the in-
vention is not limited to the use of a battery of any par-
ticular type or configuration. The specific type and energy
capacity of the battery may be chosen based on the ap-
plication at hand. In an embodiment in which the battery
is used to power a shoe-mounted remote sensor device
that is used to monitor performance parameters of a user
in locomotion on foot, the battery may, for example, be
a CR2032 Lithium coin cell having a capacity of 200 mil-
liamp hours (mAh).
[0013] The battery monitoring unit 114 may comprise
any known device or circuit capable of monitoring the
remaining capacity of the battery 106. Such devices and
the techniques they employ are well understood in the
art and thus will not be described herein. As discussed
in more detail below, in some embodiments, a "low pow-
er" condition of the battery 106 may be determined not
by directly monitoring a state of the battery, but rather
based upon monitoring or estimating the cumulative pow-
er consumption of the components in the device 100.
Accordingly, at least in some embodiments, a battery
monitoring unit 114 like that shown would not be required.
[0014] Fig. 2 shows an illustrative example of a routine
200 that may be executed by the controller 102 shown
in Fig. 1. As noted above, instructions for the routine 200
may, for example, be stored in the memory 108 associ-
ated with the controller 102. As shown, the routine 200
may begin at a step 202 wherein the controller is "initial-
ized." Such initialization may occur, for example, when
a new battery 106 is installed in the device 100, in re-
sponse to a user command, or by some other mecha-
nism.
[0015] After initialization, the routine 200 proceeds to
steps 204 and 206, wherein one or more sensors and
controllers are placed in an "active" mode to enable them
to perform their data accumulation and processing func-
tions. In some embodiments, for example, an acceler-
ometer and a processor may be caused to begin actively
accumulating and analyzing data concerning footsteps
taken by a user in locomotion on foot. It should be ap-
preciated, however, that in certain embodiments, the step
204 may involve the activation of one or more signal
processing elements, e.g., amplifiers, buffers, filters, etc.,
associated with a transducer (not shown) in addition to
or in lieu of activating the transducer itself. It should fur-
ther be appreciated that, in some embodiments a sensor
may be employed that does not itself consume power,
and the step 204 may thus be omitted in such embodi-
ments.
[0016] After "activating" the sensor 104 (if necessary)
and the controller 102, the routine 200 proceeds to a step
208, wherein data accumulated by the sensor may be
processed in an appropriate fashion. As discussed in
more detail below, in connection with the step 208, proc-
essed data from the sensor 104 may be transmitted wire-
lessly to another device via the transmitter 110 and an-
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tenna 112 of the device 100.
[0017] At the step 210, the routine 200 next determines
whether any new data is being accumulated by the sen-
sor 104. Such a determination may, for example, involve
an assessment of whether the sensor 104 has ceased
generating a signal or data for more than a particular
period of time, e.g., several seconds. When it is deter-
mined that the sensor has ceased accumulating data,
the routine 200 proceeds to steps 212 and 214, wherein
the one or more sensors and controllers may be taken
out of their "active" mode and placed in a "sleep" mode
for power preservation purposes. As noted above, in em-
bodiments in which the sensor 104 does not require pow-
er in order to be "active," the step 212 may be omitted.
[0018] After placing the device 100 in a "sleep" mode,
the routine 200 waits at a step 216 until a determination
is made that the device should "wake up" to begin actively
processing and accumulating data once again. The de-
termination of whether and when to wake up may be
made, for example, by monitoring an output of the sensor
104 (or a transducer included therein) for activity, in a
response to a user input, e.g., depression of a "start"
button, or by any other mechanism. In embodiments in
which a sensor is used to monitor locomotion of a person
on foot, the "wake up" determination 216 may be made,
for example, by employing a low-power comparator (not
shown) to monitor the output of a transducer. In embod-
iments in which an accelerometer that does not consume
power, e.g., the accelerometer disclosed in U.S. Pat. No.
6,336,365, is employed as the transducer, the power con-
sumption of the device 100 in the "sleep" mode may thus
be substantially limited to only the power consumption
of such a comparator. It should be appreciated that in
addition to such an automated "wake up" function, the
device 100 may additionally or alternatively comprise one
or more user input devices, e.g., switches or pushbut-
tons, that may be manipulated to cause the device 100
to "wake up." Furthermore, one or more user input de-
vices may additionally or alternatively be provided that
can be manipulated to cause the device 100 to be put
into a "sleep" mode, or even to cause the device to be
powered down completely so that even the automated
"wake up" function is disabled until further user input is
provided.
[0019] Referring again to Fig. 2, when at the step 210
(discussed above) it is determined that new data is being
accumulated by the sensor 104, the routine 200 proceeds
to a step 218, wherein it is determined whether the battery
106 is in a "low power" condition, e.g., by determining
whether the capacity of the battery 106 has been deplet-
ed below a particular level. When, it is determined that
the battery is not in a "low power" condition, the routine
200 returns to the step 208, wherein the sensor data con-
tinues to be accumulated and processed. When, it is de-
termined that the battery 106 is in a "low-power" condi-
tion, however, the routine 200 proceeds to a step 220,
wherein the device is placed in a "life support mode" (dis-
cussed in more detail below in connection with Fig. 4.)

In alternative embodiments, the step 218 may addition-
ally or alternatively be performed at other points in the
routine 200, and it is not critical that it be performed im-
mediately after determining whether new sensor data is
being accumulated. For example, in some embodiments,
the step 218 may additionally or alternatively be per-
formed immediately after the step 206 and/or between
the steps 208 and 210.
[0020] The determination of whether the battery 106
is in a "low power" condition may be made in any of a
number of ways, and the invention is not limited to any
particular technique or mechanism for making such a de-
termination. In some embodiments, the remaining capac-
ity of the battery 106 may be measured directly by the
battery monitoring unit 114 capacity monitoring tech-
niques that may be employed by the battery monitoring
unit are well known in the art and thus will not be de-
scribed in further detail. The determination of whether
the battery 106 is in a "low power" condition may thus be
made by evaluating whether the measured remaining ca-
pacity is below a particular threshold. In other embodi-
ments, the controller 102 or some other device may ad-
ditionally or alternatively track the cumulative power con-
sumption of the various components in the device 100,
or estimate such consumption based on cumulative time
of use in various modes, and the determination of wheth-
er the battery 106 is in a "low power" condition may thus
be made by evaluating whether the determined total pow-
er usage since installation of a new battery is above a
particular threshold.
[0021] No matter how the "low power" determination
is made, a threshold level may be set that allocates the
total power capacity of the battery 106 between a first
period in which the device 100 is in its "operational mode"
and a second, subsequent period during which the device
100 is in its "life support mode," so as to achieve desired
operational objectives. For instance, if it is desired that
the device 100 be capable of transmitting a "life support
beacon" once every hour for a period of two years after
the primary functionality of the device has been shut
down, then the threshold level may be set accordingly.
The portion of the total capacity of the battery 106 that
is to be used for "life support" may be calculated, for
example, by multiplying the desired total number of "life
support beacons" by the power consumed by each bea-
con transmission. The allocation of the total capacity of
the battery may also, of course, take into account the
desired lifetime of the device 100 in its "operational
mode."
[0022] It should be appreciated that, in addition to de-
termining whether the "low power" condition discussed
above has been reached, the capacity or usage of the
battery may additionally be monitored to determine when
the battery is soon to be in the "low power" condition.
This may be achieved, for example, by employing the
same technique used to monitor for the "low power" con-
dition, but using a slightly higher or lower threshold. When
such a determination is made, a signal may be transmit-
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ted via the transmitter 110 and antenna 112 that informs
the primary device that the battery 106 is running low and
needs to be replaced. The message or indication provid-
ed to the user as a result of such a signal may either be
the same as that provided in response to the low power
beacon, or may be a different message. For example, in
response to a signal indicating the battery is approaching
the "low power" condition, a message may be displayed
informing the user the battery is "running low," whereas
in response to a signal indicating the "low power" condi-
tion has already been reached, the message may inform
the user that the battery is "out of power."
[0023] Fig. 3 shows an illustrative example of the rou-
tine 208 (Fig. 2) that may be employed by a device that
senses activity of a person in locomotion on foot, for ex-
ample, by employing one or more accelerometers to
monitor motion of the person. In the illustrative example
shown, the routine 208 begins at a step 302, wherein
"foot contact times" of a person, i.e., amounts of time
during in which a person’s foot is on the ground during
respective footsteps taken by the person, are determined
by examining the output of the sensor 104. Based on the
measured foot contact times, the routine 208 may then
calculate performance parameters such as pace, dis-
tance traveled, speed, etc., (step 304), and subsequently
transmit such information to another device via the trans-
mitter 110 and antenna 112 (step 306). The routine 208
shown in Fig. 3 is, of course, but only one example of a
routine that may employed to accumulate, process, and
transmit sensor data to another device. Other examples
of additional or alternative routines that may be employed
in connection with various embodiments of the invention
are disclosed in U.S. Patent Nos. 6,611,789; 6,305,221;
6,301,964; 6,298,413; 6,032,108; 6,018,705; 5,955,667;
4,578,769; and 4,371,945, discussed above. A radio
transmission protocol such as that disclosed in U.S.
[0024] Patent No. 7,187,924, or any other suitable pro-
tocol, may be employed to communicate data and/or
commands between the device 100 and the other device.
In some embodiments, a routine 208 such as that illus-
trated in Fig. 3 will be performed only when the device
100 is in its "operational mode," and may, for example,
require the battery 106 to supply approximately two mil-
liamps of current to the various components of the device
100.
[0025] Fig. 4 shows an illustrative example of a routine
that may be employed when the device 100 is placed in
a "life support mode" (step 200 in Fig. 2). In the example
shown, the only activity for which the device 100 is al-
lowed to consume power is to transmit a "life support
beacon," e.g., a signal indicating that the device has run
out of power, at least occasionally. Such a "life support"
routine may, for example, require the battery 106 to sup-
ply approximately 6 micro-amps of current to the various
components of the device 100. It should be appreciated,
however, that the device 100 may alternatively be con-
figured so that some additional level of activity beyond
the transmission of a "life support beacon" may be per-

mitted. All that is important is that the modality of the
device 100 be changed in some way so that certain pow-
er-consuming activities cease when the device 100 en-
ters the "life support mode." In some embodiments, when
the device 100 is placed in its "life support mode," the
modality of the radio transmission protocol employed by
the device 100 may also changed so as to further mini-
mize its power consumption. For example, in embodi-
ments in which a two-way radio transmission protocol is
employed to wirelessly communicate data between the
device 100 and another device when the device 100 is
in its "operational mode," the device 100 may further con-
serve power by switching to a one-way radio transmis-
sion protocol, e.g., to allow only the transmission of a
"life-support beacon" but not the receipt of incoming mes-
sages, upon entering its "life support mode."
[0026] In the example of Fig. 4, the routine 220 first
involves de-activating the sensor 104 and/or the proces-
sor 102 (steps 402 and 404) so that the controller 102
ceases processing data accumulated by the sensor 104
and transmitting processed sensor data via the transmit-
ter 110 and antenna 112. In the example shown, the con-
troller 102 may be deactivated except to the extent nec-
essary to transmit a life support beacon each time the
device 100 "wakes up" for such a purpose. As noted
above, some embodiments may employ a sensor 104
that need not be deactivated, and the step 402 need not
be employed in such circumstances.
[0027] The "wake up" step 408 may involve, for exam-
ple, waking up once every minute, once every ten min-
utes, once every hour, etc., with a period depending upon
the type of sensor that is employed and the use to which
it is being put. Additionally or alternatively, the step 408
may involve sensing an external stimulus, for example,
sensing motion that indicates that perhaps a user is at-
tempting to put the device to use. In some embodiments,
for example, an output of an accelerometer may be mon-
itored to determine whether the signal exceeds a certain
threshold. In certain such embodiments, power con-
sumption in the "life support mode" may be limited sig-
nificantly by basing the wake up decision in whole or in
part upon the output of a low-power comparator that com-
pares the output of an accelerometer such as that dis-
closed in U.S. Pat. No. 6,336,365 to a threshold voltage.
[0028] The step 408 may additionally or alternatively
involve the manipulation of a user input mechanism, e.g.,
a pushbutton, that may cause the device to transmit a
beacon upon activation of the mechanism, or may simply
allow the device to "wake up" in response to a sensed
stimulus and/or periodically (as discussed above), for
some period of time after the mechanism has been acti-
vated. In some embodiments, a low-power receiver may
additionally or alternatively be used to determine whether
and when another device is attempting to communicate
with the remote device 100, and the "life support beacon"
may be transmitted upon detection of such a communi-
cation attempt. Any combination of the above techniques
may also be employed. For example, the device may
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attempt to send a message once every minute during
time periods after a pushbutton has been depressed or
after a determination is made that the device 100 is in
motion.
[0029] Having described several embodiments of the
invention in detail, various modifications and improve-
ments will readily occur to those skilled in the art. Such
modifications and improvements are intended to be with-
in the scope of the invention. Accordingly, the foregoing
description is by way of example only, and is not intended
as limiting. The invention is limited only as defined by the
following claims and the equivalents thereto.
[0030] Furthermore, the following numbered clauses
of the description set out further features of some em-
bodiments of the invention. Where numbered clauses
refer to other numbered clauses, those clauses are to be
considered in combination.

Claims

1. A method, comprising steps of:

(a) providing a first device comprising a sensor
configured to sense a stimulus experienced by
the first device, a controller configured to receive
data from the sensor, a transceiver configured
to wirelessly transmit the data from the first de-
vice to a second device, and a battery configured
to supply power to at least the controller and the
transceiver;
(b) operating the first device in a first operational
mode in which the sensor, the controller, and
the transceiver are used at least occasionally to
obtain and transmit data to the second device
and the first device is used at least occasionally
to receive data from the second device;
(c) determining whether the battery is in a low
power condition; and
(d) when it is determined that the battery is in a
low power condition, operating the first device
in a second operational mode wherein the sen-
sor, controller, and transceiver are used to ob-
tain and transmit sensor data to the second de-
vice, wherein the first device at least occasion-
ally transmits a signal to the second device that
indicates a low power condition of the battery
and the first device is not used to receive data
from the second device.

2. The method of claim 1, wherein the determining
whether the battery is in the low power condition
comprises a determination selected from the group
consisting of:

i) whether the remaining capacity of the battery
is below a particular value,
ii) whether the first device has consumed more

than a particular amount of power from the bat-
tery,
iii) an estimation of cumulative power consump-
tion of various components in the first device,
an estimation of cumulative time of use in one
or more operational modes, and
iv) whether a determined total power usage
since an installation of a new battery is above a
particular threshold.

3. The method of any of claims 1-2, wherein the steps
(b)-(d) are performed with the first device while the
first device is being carried by a person on locomo-
tion on foot.

4. The method of any of claims 1-3, wherein the step
(b) comprises:

calculating a performance parameter of a user
of the first device based on a signal received
from the sensor, and
transmitting data indicative of the calculated per-
formance parameter from the first device to the
second device.

5. The method of any of claims 1-4, wherein the step
(d) comprises periodically transmitting the signal that
indicates the low power condition of the battery to
the second device.

6. The method of any of claims 1-5, wherein the step
(d) comprises transmitting the signal that indicates
the low power condition of the battery to the second
device in response to a stimulus detected by a trans-
ducer or a user input.

7. A method of any of claims 1-6, wherein the step (d)
comprises:

i) waking the first device into the second opera-
tional mode in response to an external stimulus
sensed by the first device exceeding a threshold.

8. The method of any of claims 1-7, further comprising
steps of:

(e) determining when the battery is approaching
the low power condition; and
(f) transmitting a signal to the second device that
indicates the battery is approaching the lower
power condition.

9. The method of claim 1, wherein the controller is con-
figured to process the received sensor data and
thereby obtain processed sensor data, and the trans-
ceiver is configured to transmit the processed sensor
data from the first device to the second device.
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10. An apparatus, comprising:

a sensor configured to sense a stimulus expe-
rienced by the apparatus;
a controller configured to receive data from the
sensor;
a transceiver configured to wirelessly transmit
the sensor data from the apparatus to a second
device and receive data from the second device;
and
a battery configured to supply power to at least
the controller and the transceiver;
wherein the apparatus is configured to operate
in a first operational mode when a determination
is made that the battery is not in a low power
condition, and to operate in a second operational
mode when a determination is made that the
battery is in a low power condition, and
wherein, in the first operational mode, the sen-
sor, the controller, and the transceiver are ar-
ranged to at least occasionally obtain and trans-
mit sensor data to the second device and receive
data from the second device, and, in the second
operational mode, the sensor, controller, and
transceiver remain arranged to obtain and trans-
mit sensor data to the second device and the
apparatus at least occasionally transmits a sig-
nal to the second device that indicates a low
power condition of the battery, but the apparatus
is not used to receive data from the second de-
vice.

11. The apparatus of claim 10, wherein the determining
whether the battery is in the low power condition
comprises a determination selected from the group
consisting of:

i) whether the remaining capacity of the battery
is below a particular value,
ii) whether the apparatus has consumed more
than a particular amount of power from the bat-
tery,
iii) an estimation of cumulative power consump-
tion of various components in the apparatus, an
estimation of cumulative time of use in one or
more operational modes, and
iv) whether a determined total power usage
since an installation of a new battery is above a
particular threshold.

12. The apparatus of claim 10 or 11, wherein the con-
troller is configured to determine a performance pa-
rameter of a user of the apparatus while the appa-
ratus is in the first operational mode but not while
the apparatus is in the second operational mode.

13. The apparatus of any of claims 10-12, wherein, when
the apparatus is in the second operational mode, the

apparatus is configured to periodically transmit the
signal that indicates the low power condition of the
battery to the second device.

14. The apparatus of any of claims 10-13, wherein, when
the apparatus is in the second operational mode, the
apparatus is configured to transmit the signal that
indicates the low power condition of the battery to
the second device in response to a stimulus detected
by a transducer or in response to a user input.

15. The apparatus of any of claims 10-14, wherein the
apparatus is woken into the second operational
mode in response to an external stimulus sensed by
the apparatus exceeding a threshold.

16. The apparatus of any of claims 10-15, further com-
prising:

means for determining when the battery is ap-
proaching the low power condition; and
means for transmitting a signal to the second
device that indicates the battery is approaching
the lower power condition.

17. The apparatus of claims 10-16, wherein the appara-
tus is configured to be carried by a person on loco-
motion on foot.

18. The apparatus of any of claims 10-17, wherein the
controller is configured to process the received sen-
sor data and thereby obtain processed sensor data,
and the transceiver is configured to transmit the proc-
essed sensor data from the apparatus to the second
device.

Patentansprüche

1. Verfahren , das die folgenden Schritte umfasst:

(a) Bereitstellen einer ersten Vorrichtung, die ei-
nen Sensor, der konfiguriert ist, um einen Erre-
gungsreiz, der von der ersten Vorrichtung erfah-
ren wird, zu erfassen, eine Steuereinheit, die
konfiguriert ist, um Daten von dem Sensor zu
empfangen, einen Sender/Empfänger, der kon-
figuriert ist, um die Daten von der ersten Vor-
richtung an eine zweite Vorrichtung drahtlos zu
übertragen, und eine Batterie umfasst, die kon-
figuriert ist, um mindestens die Steuereinheit
und den Sender/Empfänger mit Strom zu ver-
sorgen;
(b) Betreiben der ersten Vorrichtung in einem
ersten Betriebsmodus, in dem der Sensor, die
Steuereinheit und der Sender/Empfänger min-
destens gelegentlich verwendet werden, um
Daten zu erhalten und um Daten an die zweite

11 12 



EP 2 312 420 B1

8

5

10

15

20

25

30

35

40

45

50

55

Vorrichtung zu übertragen, und wobei die erste
Vorrichtung mindestens gelegentlich verwendet
wird, um Daten von der zweiten Vorrichtung zu
empfangen;
(c) Bestimmen, ob sich die Batterie in einem Zu-
stand mit wenig Strom befindet; und
(d) dann, wenn bestimmt ist, dass sich die Bat-
terie in einem Zustand mit wenig Strom befindet,
Betreiben der ersten Vorrichtung in einem zwei-
ten Betriebsmodus, in dem der Sensor, die Steu-
ereinheit und der Sender/Empfänger verwendet
werden, um Sensordaten zu erhalten und an die
zweite Vorrichtung zu übertragen, wobei die ers-
te Vorrichtung mindestens gelegentlich ein Sig-
nal, das einen Hinweis auf einen Zustand der
Batterie mit wenig Strom gibt, an die zweite Vor-
richtung überträgt und wobei die erste Vorrich-
tung nicht verwendet wird, um Daten von der
zweiten Vorrichtung zu empfangen.

2. Verfahren nach Anspruch 1, wobei das Bestimmen,
ob sich die Batterie in dem Zustand mit wenig Strom
befindet, eine Bestimmung umfasst, die aus der
Gruppe ausgewählt ist, die besteht aus:

i) ob die restliche Ladungskapazität der Batterie
unter einem besonderen Wert liegt,
ii) ob die erste Vorrichtung mehr als eine beson-
dere Menge an Strom von der Batterie ver-
braucht hat,
iii) einer Schätzung des kumulierten Stromver-
brauchs verschiedener Komponenten in der
ersten Vorrichtung, einer Schätzung der kumu-
lierten Gebrauchsdauer bei der Verwendung
des einen Betriebsmodus oder der mehreren
Betriebsmodi, und
iv) ob ein bestimmter gesamter Stromverbrauch
seit einer Installation einer neuen Batterie über
einem bestimmten Schwellenwert liegt.

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei
die Schritte (b)-(d) mit der ersten Vorrichtung durch-
geführt werden, während die erste Vorrichtung von
einer Person mit einer Fortbewegung zu Fuß getra-
gen wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
der Schritt (b) umfasst:

Berechnen eines Durchführungsparameters ei-
nes Anwenders der ersten Vorrichtung auf der
Grundlage eines Signals, das von dem Sensor
empfangen wird, und
Übertragen der Daten, die einen Hinweis auf
den berechneten Durchführungsparameter lie-
fern, von der ersten Vorrichtung an die zweite
Vorrichtung..

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
der Schritt (d) ein periodisches Übertragen des Sig-
nals, das einen Hinweis auf den Zustand der Batterie
mit wenig Strom liefert, an die zweite Vorrichtung
umfasst.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
der Schritt (d) ein Übertragen des Signals, das einen
Hinweis auf den Zustand der Batterie mit wenig
Strom liefert, an die zweite Vorrichtung als Reaktion
auf einen Erregungsreiz, der von einem Wandler de-
tektiert wird, oder als Reaktion auf eine Anwender-
eingabe umfasst.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
der Schritt (d) umfasst:

i) Aufwecken der ersten Vorrichtung in den zwei-
ten Betriebsmodus als Reaktion auf einen äu-
ßeren Erregungsreiz, der von der ersten Vor-
richtung detektiert wird und einen Schwellen-
wert übersteigt.

8. Verfahren nach einem der Ansprüche 1 bis 7, das
ferner die folgenden Schritte umfasst:

(e) Bestimmen, wann sich die Batterie dem Zu-
stand mit wenig Strom nähert; und
(f) Übertragen eines Signals, das einen Hinweis
darauf liefert, dass sich die Batterie dem Zu-
stand mit weniger Strom nähert, an die zweite
Vorrichtung.

9. Verfahren nach Anspruch 1, wobei die Steuereinheit
konfiguriert ist, um die empfangenen Sensordaten
zu verarbeiten und um dadurch verarbeitete Sens-
ordaten zu erhalten, und wobei der Sender/Empfän-
ger konfiguriert ist, um die verarbeiteten Sensorda-
ten von der ersten Vorrichtung an die zweite Vorrich-
tung zu übertragen.

10. Vorrichtung , die umfasst:

einen Sensor, der konfiguriert ist, um einen Er-
regungsreiz, der von der Vorrichtung erfahren
wird, zu erfassen;
eine Steuereinheit, die konfiguriert ist, um Daten
von dem Sensor zu empfangen;
einen Sender/Empfänger, der konfiguriert ist,
um die Sensordaten von der Vorrichtung an eine
zweite Vorrichtung drahtlos zu übertragen und
Daten von der zweiten Vorrichtung zu empfan-
gen; und
eine Batterie, die konfiguriert ist, um mindestens
die Steuereinheit und den Sender/Empfänger
mit Strom zu versorgen;
wobei die Vorrichtung konfiguriert ist, um in ei-
nem ersten Betriebsmodus betrieben zu wer-
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den, wenn eine Bestimmung erstellt wird, dass
sich die Batterie nicht in einem Zustand mit we-
nig Strom befindet, und um in einem zweiten
Betriebsmodus betrieben zu werden, wenn eine
Bestimmung erstellt wird, dass sich die Batterie
in einem Zustand mit wenig Strom befindet, und
wobei in dem ersten Betriebsmodus der Sensor,
die Steuereinheit und der Sender/Empfänger
angeordnet sind, um mindestens gelegentlich
Sensordaten zu erhalten und um Sensordaten
an die zweite Vorrichtung zu übertragen und um
Daten von der zweiten Vorrichtung zu empfan-
gen, und wobei in dem zweiten Betriebsmodus
der Sensor, die Steuereinheit und der Sen-
der/Empfänger angeordnet verbleiben, um
Sensordaten zu erhalten und um Sensordaten
an die zweite Vorrichtung zu übertragen und wo-
bei die Vorrichtung mindestens gelegentlich ein
Signal, das einen Hinweis auf einen Zustand der
Batterie mit wenig Strom gibt, an die zweite Vor-
richtung überträgt, aber wobei die Vorrichtung
nicht verwendet wird, um Daten von der zweiten
Vorrichtung zu empfangen.

11. Vorrichtung nach Anspruch 10, wobei das Bestim-
men, ob sich die Batterie in dem Zustand mit wenig
Strom befindet, eine Bestimmung umfasst, die aus
der Gruppe ausgewählt ist, die besteht aus:

i) ob die restliche Ladungskapazität der Batterie
unter einem besonderen Wert liegt,
ii) ob die Vorrichtung mehr als eine besondere
Menge an Strom von der Batterie verbraucht
hat,
iii) einer Schätzung des kumulierten Stromver-
brauchs verschiedener Komponenten in der
Vorrichtung, einer Schätzung der kumulierten
Gebrauchsdauer bei der Verwendung des einen
Betriebsmodus oder der mehreren Betriebsmo-
di, und
iv) ob ein bestimmter gesamter Stromverbrauch
seit einer Installation einer neuen Batterie über
einem bestimmten Schwellenwert liegt.

12. Vorrichtung nach Anspruch 10 oder 11, wobei die
Steuereinheit konfiguriert ist, um einen Durchfüh-
rungsparameter eines Anwenders der Vorrichtung
zu bestimmen, während sich die Vorrichtung in dem
ersten Betriebsmodus befindet, aber nicht während
sich die Vorrichtung in dem zweiten Betriebsmodus
befindet.

13. Vorrichtung nach einem der Ansprüche 10 bis 12,
wobei dann, wenn sich die Vorrichtung in dem zwei-
ten Betriebsmodus befindet, die Vorrichtung konfi-
guriert ist, um das Signal, das den Hinweis auf den
Zustand der Batterie mit wenig Strom liefert, an die
zweite Vorrichtung periodisch zu übertragen.

14. Vorrichtung nach einem der Ansprüche 10 bis 13,
wobei dann, wenn sich die Vorrichtung in dem zwei-
ten Betriebsmodus befindet, die Vorrichtung konfi-
guriert ist, um das Signal, das den Hinweis auf den
Zustand der Batterie mit wenig Strom liefert, an die
zweite Vorrichtung als Reaktion auf einen Erre-
gungsreiz, der von einem Wandler, detektiert wird,
oder als Reaktion auf eine Anwendereingabe zu
übertragen.

15. Vorrichtung nach einem der Ansprüche 10 bis 14,
wobei die Vorrichtung als Reaktion auf einen äuße-
ren Erregungsreiz, der von der Vorrichtung detektiert
wird und einen Schwellenwert übersteigt, in den
zweiten Betriebsmodus aufgeweckt wird.

16. Vorrichtung nach einem der Ansprüche 10 bis 15,
die ferner Folgendes umfasst:

Mittel zum Bestimmen, wann sich die Batterie
dem Zustand mit wenig Strom nähert; und
Mittel zum Übertragen eines Signals, das einen
Hinweis darauf liefert, dass sich die Batterie dem
Zustand mit weniger Strom nähert, an die zweite
Vorrichtung

17. Vorrichtung nach einem der Ansprüche 10 bis 16,
wobei die Vorrichtung konfiguriert ist, um von einer
Person zu Fuß getragen zu werden.

18. Vorrichtung nach einem der Ansprüche 10 bis 17,
wobei die Steuereinheit konfiguriert ist, um die emp-
fangenen Sensordaten zu verarbeiten und um da-
durch verarbeitete Sensordaten zu erhalten, und wo-
bei der Sender/Empfänger konfiguriert ist, um die
verarbeiteten Sensordaten von der Vorrichtung an
die zweite Vorrichtung zu übertragen.

Revendications

1. Procédé, comprenant les étapes consistant à :

(a) fournir un premier dispositif comprenant un
capteur configuré pour détecter un stimulus res-
senti par le premier dispositif, un dispositif de
commande configuré pour recevoir des don-
nées en provenance du capteur, un émetteur-
récepteur configuré pour transmettre sans fil les
données provenant du premier dispositif à un
second dispositif, et une batterie configurée
pour fournir de la puissance au moins au dispo-
sitif de commande et à l’émetteur-récepteur ;
(b) faire fonctionner le premier dispositif dans
un premier mode de fonctionnement dans lequel
le capteur, le dispositif de commande et l’émet-
teur-récepteur sont utilisés au moins occasion-
nellement pour obtenir et transmettre des don-
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nées au second dispositif, et le premier dispositif
est utilisé, au moins de temps en temps, pour
recevoir des données provenant du second
dispositif ;
(c) déterminer si la batterie est dans un état de
faible puissance ; et
(d) lorsqu’il est déterminé que la batterie est
dans un état de faible puissance, faire fonction-
ner le premier dispositif dans un second mode
de fonctionnement dans lequel le capteur, le dis-
positif de commande et l’émetteur-récepteur
sont utilisés pour obtenir et transmettre des don-
nées de capteur au second dispositif, dans le-
quel le premier dispositif transmet au moins oc-
casionnellement un signal au second dispositif
qui indique un état de faible puissance de la bat-
terie, et le premier dispositif n’est pas utilisé pour
recevoir des données provenant du second dis-
positif.

2. Procédé selon la revendication 1, dans lequel la dé-
termination que la batterie est ou non dans un état
de faible puissance comprend une détermination
choisie dans le groupe comprenant :

i) si la capacité restante de la batterie est infé-
rieure à une valeur particulière,
ii) si le premier dispositif a consommé plus
qu’une quantité particulière de puissance pro-
venant de la batterie,
iii) une estimation de la consommation de puis-
sance cumulée de divers composants dans le
premier dispositif, une estimation de la durée
d’utilisation cumulée dans un ou plusieurs mo-
des de fonctionnement, et
iv) si une consommation de puissance totale dé-
terminée depuis l’installation d’une nouvelle bat-
terie est supérieure à un seuil déterminé.

3. Procédé selon la revendication 1 ou 2, dans lequel
les étapes (b) à (d) sont exécutées avec le premier
dispositif alors que le premier dispositif est porté par
une personne se déplaçant à pied.

4. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel l’étape (b) comprend :

Le calcul d’un paramètre de performance d’un
utilisateur du premier dispositif sur la base d’un
signal reçu en provenance du capteur, et
La transmissions des données indicatives du
paramètre de performance calculé à partir du
premier dispositif vers le second dispositif.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel l’étape (d) consiste à transmettre
périodiquement le signal qui indique l’état de faible
puissance de la batterie au second dispositif.

6. Procédé selon l’une quelconque des revendications
1 à 5, dans lequel l’étape (d) comprend la transmis-
sion du signal qui indique l’état de faible puissance
de la batterie au second dispositif en réponse à un
stimulus détecté par un capteur ou à une entrée d’uti-
lisateur.

7. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel l’étape (d) comprend :

i) le réveil du premier dispositif dans le second
mode de fonctionnement en réponse à un sti-
mulus extérieur détecté par le premier dispositif
dépassant un seuil.

8. Procédé selon l’une quelconque des revendications
1 à 7, comprenant en outre les étapes consistant à :

(e) déterminer si la batterie se rapproche de
l’état de faible puissance ; et
(f) transmettre un signal au second dispositif qui
indique que la batterie se rapproche de l’état de
puissance plus faible.

9. Procédé selon la revendication 1, dans lequel le dis-
positif de commande est configuré pour traiter les
données de capteur reçues et obtenir ainsi des don-
nées de capteur traitées, et l’émetteur-récepteur est
configuré pour transmettre les données de capteur
traitées à partir du premier dispositif vers le second
dispositif.

10. Appareil, comprenant :

un capteur configuré pour détecter un stimulus
ressenti par l’appareil ;
un dispositif de commande configuré pour rece-
voir des données provenant du capteur ;
un émetteur-récepteur configuré pour transmet-
tre sans fil des données de capteur provenant
de l’appareil à un second dispositif, et recevoir
des données à partir du second dispositif ; et
une batterie configurée pour fournir de la puis-
sance au moins au dispositif de commande et
à l’émetteur-récepteur ;
dans lequel l’appareil est configuré pour fonc-
tionner dans un premier mode de fonctionne-
ment quand il est déterminé que la batterie ne
se trouve pas dans un état de faible puissance,
et pour fonctionner dans un second mode de
fonctionnement lorsqu’il est déterminé que la
batterie est dans un état de faible puissance, et
dans lequel, dans le premier mode de fonction-
nement, le capteur, le dispositif de commande
et l’émetteur-récepteur sont agencés pour, au
moins occasionnellement, obtenir et transmet-
tre des données de capteur au second dispositif
et recevoir des données provenant du second
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dispositif, et, dans le second mode de fonction-
nement, le capteur, le dispositif de commande
et l’émetteur-récepteur restent agencés de ma-
nière à obtenir et à transmettre des données de
capteur au second dispositif, et l’appareil, au
moins occasionnellement, transmet un signal au
second dispositif qui indique un état de faible
puissance de la batterie, mais l’appareil n’est
pas utilisé pour recevoir des données provenant
du second dispositif.

11. Appareil selon la revendication 10, dans lequel la
détermination que la batterie est ou non dans un état
de faible puissance comprend une détermination
choisie dans le groupe comprenant :

i) si la capacité restante de la batterie est infé-
rieure à une valeur particulière,
ii) si l’appareil a consommé plus qu’une quantité
particulière de puissance provenant de la batte-
rie,
iii) une estimation de la consommation de puis-
sance cumulée de divers composants dans l’ap-
pareil, une estimation de la durée d’utilisation
cumulée dans un ou plusieurs modes de fonc-
tionnement, et
iv) si une consommation de puissance totale dé-
terminée depuis l’installation d’une nouvelle bat-
terie est supérieure à un seuil déterminé.

12. Appareil selon la revendication 10 ou 11, dans lequel
le dispositif de commande est configuré pour déter-
miner un paramètre de performance d’un utilisateur
de l’appareil tandis que l’appareil est dans le premier
mode de fonctionnement, mais pas lorsque l’appa-
reil est dans le second mode de fonctionnement.

13. Appareil selon l’une quelconque des revendications
10 à 12, dans lequel, lorsque l’appareil est dans le
second mode de fonctionnement, l’appareil est con-
figuré pour transmettre périodiquement le signal qui
indique l’état de faible puissance de la batterie au
second dispositif.

14. Appareil selon l’une quelconque des revendications
10 à 13, dans lequel, lorsque l’appareil est dans le
second mode de fonctionnement, l’appareil est con-
figuré pour transmettre le signal qui indique l’état de
faible puissance de la batterie au second dispositif
en réponse à un stimulus détecté par un capteur, ou
en réponse à une entrée d’utilisateur.

15. Appareil selon l’une quelconque des revendications
10 à 14, dans lequel l’appareil est réveillé dans le
second mode de fonctionnement en réponse à un
stimulus externe détecté par l’appareil qui dépasse
un seuil.

16. Appareil selon l’une quelconque des revendications
10- à 5, comprenant en outre :

des moyen pour déterminer lorsque la batterie
se rapproche de l’état de faible puissance ; et
des moyens pour transmettre un signal au se-
cond dispositif qui indique que la batterie se rap-
proche de l’état de puissance plus faible.

17. Appareil selon l’une quelconque des revendications
10 à 16, dans lequel l’appareil est configuré pour
être porté par une personne se déplaçant à pied.

18. Appareil selon l’une quelconque des revendications
10 à 17, dans lequel le dispositif de commande est
configuré pour traiter les données de capteur reçues
et obtenir ainsi des données de capteur traitées, et
l’émetteur-récepteur est configuré pour transmettre
les données de capteur traitées provenant de l’ap-
pareil au second dispositif.
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