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SOUND OR RADIATION TRIGGERED
LOCATING DEVICE WITH ACTIVITY
SENSOR

sensor from Which the circuit receives input to determine
Whether or not the device should emit the locating signal. For
example, input from an infrared light sensor indicating a ?rst

CLAIM OF PRIORITY UNDER 35 U.S.C. §119

code value (e.g., a binary encoded character string) may be
used to trigger a locating signal, but this function may be
disabled if the sensor detects a second code value Within a

de?ned period (e. g., ?ve seconds) prior to detecting the ?rst

This patent application claims the bene?t of US. Provi
sional PatentApplication No. 61/1 53,550, ?led Feb. 18, 2009,

code value. In the alternative, or in addition, the sensor input

Which is speci?cally incorporated by reference herein in its

used to trigger disablement may come from a different sensor

entirety.

connected to the circuit. For example, if the locating signal is
triggered by input from an infrared sensor, disablement of the
locating function may be activated by input from a micro

BACKGROUND OF THE INVENTION

phone, or vice-versa.
The circuit may disable the locating function before it
causes the portable device to emit a locating signal. When the

1. Field of the Invention
The present invention is directed toWards a locating system
for a portable electronic device, and more particularly
toWards a method and apparatus for temporarily disabling a

locating function in response to detecting a predetermined
condition.
2. Description of the Related Art

location function is disabled, the circuit Will not permit the
portable device to emit a locating signal, regardless of sensor
input. After a period of time, or in response to further sensor
20

With the proliferation of portable electronic devices, such
as mobile telephones, personal digital assistants (“PDAs”),
remote controls, and the like, it is not uncommon to lose track

of or misplace the various devices. For example, mobile tele
phones and television remote controls are notorious for fall

25

ing behind fumiture or becoming Wedged underneath sofa
cushions. Components exist to cause a device to emit a per

ceptible signal in response to a hand clap, light signal or radio

frequency signal that is generated to locate the misplaced
device. A common problem With these components, hoWever,
is that they are vulnerable to malfunction, such as emitting the

30

locator signal in the absence of a searching signal; that is,
generating “false positive” signals. Another common prob
lem is that such components may require a dedicated radio

signal transmitter to generate and transmit the searching sig

35

nal. This second transmitter may itself be vulnerable to being

misplaced.
It Would be desirable, therefore, to provide a locating sys

response to predetermined sensor input.
The circuit of the portable electronics device may comprise
a processor processing the sensor input using an algorithm to
determine When to cause the device to emit a locating signal
in response to Wireless input, When to disable the locating
function so that no locating signal is emitted regardless of
Wireless input, and When to re-enable the locating function.
The circuit may further include a timer, used to determine
When to re-enable the locating function. For example, if sen
sor input indicates that a portable electronic device compris
ing a keyless entry control device is connected to a key that is
inserted in an ignition sWitch, the circuit may disable a loca
tion function that Would otherWise be responsive to micro

phone input until some predetermined period of time after the
sensor input indicates that the key is removed from the igni
tion. This prevents inadvertently triggering the location signal
When the portable device is connected to the ignition sWitch.
The predetermined condition that the circuit tests for to

tem for a portable electronic device that overcomes these and

other limitations of prior art systems.

input, the circuit may re-enable the locating function, thereby
enabling the portable device to emit a locating signal in

determine Whether or not to disable a location function may
40

be characterized in different Ways. For example, the condition

may be characterized by sensor input having signal strength
SUMMARY OF THE DISCLOSURE

above a de?ned threshold, such as When the electronic device

The present technology may be implemented in a portable
electronics device, for example a television remote control,
mobile telephone, or keyless entry control device. Character
istically, the portable device includes a housing enclosing a

a television. In that case, the locating function may be dis

is in close proximity to the primary device it controls, such as
45

circuit. The circuit may be con?gured to perform user-re
quested functions in response to input from a user interface

device, such as, for example, a keypad, using a programmable

sensor indicates that the ambient environment is abnormally
50

processor. The circuit is further con?gured to cause the por

55

interface device. For example, the portable device may
include a light sensor, microphone, temperature sensor, accel
erometer, and/or radio receiver coupled to its control circuit.

ablement of the locating function may come from the same

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram shoWing components
of a device incorporating a sensor-activated locator apparatus

The circuit is responsive to sensor input from such a sensor to

activate the locating function and cause the portable device to
emit a locating signal, such as, for example, an audible tone,
visible signal, radio homing beacon or tactile response.
The circuit is further responsive to sensor input from such
a sensor to automatically disable the locating function in
response to determining that the sensor input satis?es a pre
determined condition. The sensor input used to trigger dis

quiet or dark, to prevent generation of inadvertent locating
signals. Numerous other conditions may be de?ned for trig
gering or disabling a location signal, of Which further
examples are provided in the detailed description that fol
loWs.

table electronics device to automatically perform a locating
function comprising emitting a locating signal, in response to
detecting a predetermined ?rst Wireless signal using at least
one sensor coupled to the circuit and distinct from the user

abled. Conversely, the condition may be characterized by
sensor input having signal strength beloW a de?ned threshold.
For example, the locating function may be disabled if the

incorporated in a portable electronic device.
60

FIG. 2 is a How chart exemplifying steps of a method for

controlling a locating function in a portable electronic device.
DETAILED DISCLOSURE
65

FIG. 1 is a functional block diagram shoWing components
of a device incorporating a sensor-activated locator apparatus
100 incorporated in a portable electronic device. The sensor
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3
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activated locator apparatus 100 comprises a sensor 110 that is
coupled to a signal logic module 120. The sensor 110 may
receive a searching signal, such as an audio, radio frequency,
or light signal, Which is emitted in order to locate the device.
For example, an audio sensor may be con?gured to detect

indicates that the device is not lost, such as actuation or use of

the device. For example, a device is not likely to have been
lost one minute after it Was last used or actuated and may

therefore be less sensitive to the searching signal or require an

unambiguous searching signal. In contrast, the greater the

particular audio signals, such as several claps in quick suc
cession, or a light signal. Alternatively, a light sensor may be
employed to detect a particular light frequency, such as With

time period since the device has last been used or actuated, the
more likely the device has been misplaced or lost. Thus, the
device sensitivity to the search signal may be enhanced or
increased With the increasing passage of time since it Was last

a diffused laser source or a ?ashlight With a “black” light bulb.

The signal logic 120 determines Whether the signal received

10

used or actuated.

20

In accordance With another embodiment, a motion sensor,
such as an accelerometer, may be employed to disable the
sensor 110 or suppress the generation of a locator signal While
the device is in motion. Alternatively, the motion sensor may
act to disable or suppress the location signal for a set period of
time after the device is ?rst put in motion, even if still in
motion at the end of that period, or for a set period of time
after the device ceases being in motion.
In yet another embodiment, a proximity sensor may also be
provided. The proximity sensor may be coupled to the sensor

25

circuitry 140. In one aspect, the proximity sensor may deac
tivate or change the sensitivity of the sensor 110 based on
Whether the proximity sensor detects another device, such as
an RFID tag, a magnetic ?eld, an electric ?eld, or other. For

by the sensor 110 is a searching signal.

The false positive logic module 130 is employed to prevent,
or at least reduce the likelihood, of having the device generate
a locator signal 140 in the case of false positive signals, i.e.,

signals Which are perceived to be searching signals but, in
fact, are not. Thus, the false positive logic 130 may operate to
prevent normal ambient signals, such as light or sound signals
emitted from, e.g., a television, radio or other source, from

triggering the device to emit the locator signal. In other
Words, the false positive logic module operates to override
determinations from the signal logic module 120 under pre

110, signal logic 120, false positive logic 130, or locator

determined conditions, thereby temporarily disabling opera
tion of the locating function for the device 100.
In one embodiment, the false positive logic 130 may incor
porate a timer. In accordance With this embodiment, a locator

signal is not generated for a period of time after a speci?c

example, an iPod® or similar device connected to a computer

event or combination of events. For example, the device may
not generate a location signal for a period of ?ve minutes after

may have its locator circuitry 140 disabled because an iPod®
or any similar device is not likely to be misplaced When it is
connected to a computer. Similarly, tWo location devices
Within inches of each other may be con?gured to detect one
another and cause one of the devices, i.e., the one With the

the device Was last used. Thus, any searching signals received
by the sensor 110 during this time period Would not operate to
generate a location signal. The time period may be user set,

30

higher serial number, to become disabled. In another aspect,
tWo different searching signals may be detectable by the

preset to a default time period, or be set based on adaptive
logic in the device, such as user inputs indicating When a false

signal logic, one signal triggering the signal logic When it is

positive has occurred. The false positive logic 130 may
increase or decrease this time period based on such user input.

35

A suppression signal sensor 115 may also be incorporated

to receive suppression signals. Suppression signals may
include radio frequency signals, light signals, audio signals,
motion signals, actuation signals (indicating that the device is
in use), and other signals Which indicate that the device is not
misplaced or lost. The suppression signal may be received via

Thus, for example, a television remote control may be more
easily triggered to emit a locator signal in response to a

received searching signal When it is out of proximity to the
40

television it controls, as the remote control Will presumably

have been misplaced.

the same sensor 110 or via a different suppression signal

sensor 115. Once a suppression signal is received, it may act
to disable the sensor 110 or otherWise prevent the sensor 110

or signal logic 120 from receiving or acting upon a searching
signal. For example, a television may be con?gured to send a

proximate to a speci?ed device, and the other triggering it
When the device is not proximate to the speci?ed device.

45

In a further embodiment, a heat sensor may also be pro
vided on the device. The heat sensor may deactivate (or acti
vate) the sensor 110 When heat is detected. Such is the case
When, for example, the device is in the user’ s hand or resting
on the user’s chest.

dedicated suppression signal to the suppression signal sensor

In embodiments Where the device controls another device,

115 such that the remote control should not be able to receive

such as a remote control and a television, communication

or respond to a searching signal While the television is turned
on. Thus, the user Would need to turn the television off,

betWeen the remote control location sensor and the television
50

may permit the remote control device and the television it

controls to together suppress the generation of false positive
locator signals from being emitted. For example, When the
television detects that it is being asked to ?ash three times by

thereby stopping the suppression signal, so as to enable the
device to act upon a received searching signal. An environ
mental signal may also take the place of an ambient light,
radio or audio signal. For example, the presence of a light

the DVD it is playing, the television may send an additional

signal that refreshes at the same refresh rate as a television 55 signal to the remote control indicating that this is not, in fact,

a searching signal
In yet a further embodiment, the searching signal may be
provided by the device being remotely controlled or other
Wise actuated by the device Whose location is being tracked,

being controlled by the remote control Would inform the
remote control to suppress (or at least reduce the sensitivity
to) any response to a search signal.
Similarly, the absence of other environmental sounds, such
as voices and/or ambient lights, may indicate a likelihood that
the user is asleep, and the sensor 110 may be disabled or

60

car keys actuating a car. Thus, for example, the car keys may
include a sensor actuated by a receiving radio signal from the
car or by detecting a unique signal Within the car’s horn.

rendered less sensitive to the searching signal. A manual
suppression button may also be provided on the portable
device or on another device controlling the portable device.
The sensitivity of the sensor 110 to a searching signal may
be based on the amount of time that has elapsed from a
suppressive event. A suppressive event may be any event that

as in the case of the remote control actuating a television or

65

The foregoing functions and activities of the locating sys
tem in the portable electronic device may be implemented
using programmable logic, compiled and stored in a non
volatile memory (not shoWn) of the portable electronic device

US 8,508,356 B2
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100 as encoded instructions. During operation, the encoded

is not equal to disabled 206, (meaning that the state is enabled,
assuming the state variable is binary), then the processor may

instructions are loaded into a processor of the portable elec

tronic device, causing operation of device in accordance With
the foregoing description. The various illustrative logical
blocks, modules, and circuits described in connection With

to “l .” Conversely, if the current value of the state variable

the embodiments disclosed herein may be implemented or
performed With a general purpose processor, an application

indicates that the device’s locating function is already dis
abled, then the processor may branch to the interruptible Wait

speci?c integrated circuit (ASIC), a ?eld programmable gate
array (FPGA) or other programmable logic device, discrete

state 202.

set the state variable to indicate that the device is in a disabled

state 208, for example by changing the binary value from “0”

After setting the state variable to “disabled” at 208, the
processor may optionally initiate a timer 210 for measuring
the period of time that the Wait state continues. When the
timer reaches a predetermined value, the processor may ter

gate or transistor logic, discrete hardWare components, or any

combination thereof designed to perform the functions
described herein. A general purpose processor may be a

microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or

minate the Wait state 214 and reset the state variable to “not

state machine.

Accordingly, the device 100 may perform a method 200
including steps as exempli?ed in FIG. 2. Method 200 auto
matically disables a locating function in a portable electronic
device using inputs from a sensor to drive disablement logic
in a processor of the portable electronic device connected to
the sensor. The disablement logic may comprise an algorithm
for determining When sensor input indicates that the locating
function should be disabled. Among other things, the method
may include activating the locating function to emit a locating

20

signal from the portable electronic device, in response to

25

input from a search signal sensor generated at a time When the

locating function is not disabled, and automatically re-acti
vating the locating function after a period of time has elapsed

since automatically disabling the locating function, in
response to a timer.

detecting a disable signal. Another possible result, condi
30

The portable electronic device may be programmed to
enter a Wait state 202 after powering up and initializing, and
When not performing some other function. The Wait state 202
may be an untimed state, meaning that it continues inde?
nitely until input is received that causes the device to perform
some other function, or the device is poWered off. When in the

disabled” 218 before resuming the Wait process 202. A timer
and timer interrupt may be used When it is desired to terminate
the disabled state a de?ned period after receiving a disable
signal. For example, Where user input indicative of user activ
ity also functions as triggering a locating signal disabled state,
if some de?ned period of time (e.g., 1 minute or 10 minutes)
elapses With no user activity, it may be desirable to terminate
the disabled state and enable the device’s locating function.
In the alternative, or in addition, it may be desirable to
terminate the disabled state regardless of any timer value.
Accordingly, sensor input may be used to interrupt the Wait
state 212, in response to Which the processor may branch to
the signal testing process 204 as previously described. One
possible result of the process 204 is branching to the How path
described above starting at 206, conditioned on the processor
tioned on the processor not detecting a disable signal after a

sensor interrupt, is branching to a second signal testing pro
cess 220.

In testing process 220, the processor determines using
35

digital pattern matching or some other method, Whether or not
the received sensor input constitutes a search signal, i.e., a

signal for triggering the device’s locating function. If the
processor detects a search signal, it may check for disable

Wait state, the device can receive input from one or more
sensors that may cause the Wait state to be interrupted. A timer

ment of the locating function 222, for example by testing the

may also interrupt the Wait state. User input, for example

value of a state variable. If the processor determines that the

keypad input, can interrupt the Wait state to cause the device

40

locating function is not disabled 222, it may activate the

device’s locating function 224, for example, causing the

to perform its intended primary function, for example, con
trolling a television, placing a phone call, unlocking a vehicle,
or other function as knoWn in the art.

device to emit an alarm, before resuming the Wait process
222.

Decision process 204 may be triggered by a sensor-respon
sive interrupt of the Wait state 202. Output from a sensor
module is passed to a by the device’s circuit to a processor for

tion is disabled 222, or if the processor determines that the
sensor input does not constitute a search signal, the processor

signal processing. For example, sensor input may be con
verted to digital form by an analog-to-digital conversion
module and the digital sensor data placed in short-term device
memory. The processor analyZes the digital data to determine

Conversely, if the processor determines that locating func
may execute a state determination process 216. In state deter

mination 216, the processor may analyZe the sensor input, for

example using a pattern matching algorithm to compare the
50

input to a stored pattern, to determine Whether or not the input
meets a de?ned condition for terminating a disabled state. In

Whether or not 204 the signal data meets predetermined cri
teria for a signal indicating that the location function of the

the alternative, or in addition, the processor may check the

device should be temporarily disabled; for short, a “disable
signal.” For example, the processor may compare the incom
ing data signal to a stored data pattern for detecting disable
signals, and decide that that the incoming signal is a disable
signal if congruency betWeen the stored test pattern and the
incoming signal exceeds a de?ned threshold; e.g., 95% con

value of a timer variable or other device condition. If the
processor determines in response to one of the foregoing
inputs that a disabled state should be reset, it may proceed to
reset the de?ned state indicator at 218 before Waiting at 202.
If the state is not to be reset, the processor may proceed
directly to the Wait process 202.

55

gruent.
The device operating program may include a state variable,
for example, a binary ?ag, used to indicate Whether the locat
ing signal is disabled or not at any given time. For example,

Method 200 may be adapted to perform the various speci?c
60

functions and obtain outcomes as described herein. Other

programmable methods may similarly be capable of perform
ing the described functions, and the present technology is not
limited to the speci?c steps and sequence illustrated by

the ?ag may be initialiZed to “0” indicating that the signal is
“not disabled” (i.e., “enabled”) When the device is poWered
able signal has been received 204, it may in response check

method 200, Which is merely an example of a suitable
method.
Those of skill Would further appreciate that the various

the current value of this state variable 206. If the current state

illustrative logical blocks, modules, circuits, and algorithm

up or otherWise reset. If the processor determines that a dis

65
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steps described in connection With the embodiments dis
closed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illus
trate this interchangeability of hardWare and software, vari

from the group consisting of a temperature sensor, a micro
phone, a visible light sensor, and an infrared light sensor.

3. The portable electronic device of claim 1, Wherein the
circuit further comprises a processor processing the sensor

input using an algorithm to determine When the locating

ous illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as
hardWare or softWare depends upon the particular application
and design constraints imposed on the overall system. Skilled
artisans may implement the described functionality in vary

function is disabled.

4. The portable electronic device of claim 1, Wherein, in
response to disabling the locating function, the circuit reac
tivates the locating function after a predetermined time.
5. The portable electronic device of claim 1, Wherein the
predetermined condition is characteriZed by sensor input hav
ing signal strength above a de?ned threshold.
6. A system for controlling activity of a locating function in

ing Ways for each particular application, but such implemen
tation decisions should not be interpreted as causing a depar
ture from the scope of the present disclosure.
The steps of a method or algorithm described in connection
With the embodiments disclosed herein may be embodied
directly in hardWare, in a softWare module executed by a

a portable electronic device, comprising:
a sensor-activated locator apparatus;

a signal logic module coupled to the sensor-activated loca

tor apparatus, the signal logic module determining

processor, or in a combination of the tWo. A softWare module

may reside in RAM memory, ?ash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a
removable disk, a CD-ROM, or any other form of storage

Whether to activate emission of a locating signal from a

searching signal sensor of the portable electronic device,
20

medium knoWn in the art. An exemplary storage medium is
coupled to the processor such the processor can read infor

mation from, and Write information to, the storage medium.
In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside

25

in an ASIC. The ASIC may reside in a user terminal. In the

alternative, the processor and the storage medium may reside
as discrete components in a user terminal.

Having thus described illustrative embodiments of a sys
tem and method for managing a locating function of a per

Wherein the signal logic module processes input from
the suppression signal sensor independently of input
30

sonal locating device, an enabling disclosure has been made

of subject matter de?ned by the appended claims.
What is claimed is:

1. A portable electronic device, comprising:

35

a housing enclosing a circuit that is con?gured to perform
user-requested functions in response to input from a user

interface device,
the circuit further con?gured to cause the portable elec
tronic device to automatically perform a locating func

40

tion comprising emitting a locating signal, in response to
detecting a predetermined ?rst Wireless signal using at

locating signal.
45

from the at least one sensor to automatically control a

sensor input satis?es a predetermined threshold condi
50

Wherein the at least one sensor comprises a ?rst sensor and
a different second sensor connected to the circuit,

Wherein the ?rst sensor is con?gured to detect the ?rst
Wireless signal and the second sensor is con?gured to
provide the sensor input in response to a signal distinct

input.
55

ambient noise or light.

2. The portable electronic device of claim 1, Wherein the
?rst sensor and the second sensor comprise different sensors

11. The system of claim 10, Wherein the searching signal
sensor is con?gured to provide the input to the signal logic
module, in response to a signal transmitted from the second
electronic device.

signals from triggering the portable electronic device to

perform the locating function, and
on the second sensor sensing an absence of at least one of

9. The system of claim 6, Wherein the signal logic module
processes input from the searching signal sensor using the
false-positive logic module in determining Whether to acti
vate emission of the locating signal.
10. The system of claim 6, Wherein the portable electronic
device is a Wireless remote control device generating control
signals for a second electronic device, in response to user

from the ?rst Wireless signal,
Wherein the circuit operates to prevent normal ambient
Wherein the circuit decreases the level of sensitivity based

8. The system of claim 7, Wherein the signal logic module
disables emission of the locating signal for a predetermined
period after detecting a suppression signal from the suppres
sion signal sensor.

level of sensitivity of, but not disable, the circuit to the
?rst Wireless signal in response to determining that the

tion before the device emits the locating signal,

from the search signal sensor, in determining Whether to
activate emission of the locating signal; and
a false-positive logic module coupled to the sensor-acti
vated locator apparatus, the false-positive logic module
operating to override determinations from the signal
logic module and prevent normal ambient signals from
activating emission of the locating signal before emis
sion of the locating signal.
7. The system of claim 6, Wherein the portable electronic
device further comprises a timer coupled to the signal logic
module, Wherein the signal logic module uses input from the
timer in determining Whether to activate emission of the

least one sensor coupled to the circuit and distinct from
the user interface device,

Wherein the circuit is further responsive to sensor input

in response to input from a suppression signal sensor,
Wherein a level of sensitivity of the signal logic module
is controlled but not disabled based on the input satisfy
ing a predetermined threshold condition and the signal
logic module decreases the level of sensitivity based on
the suppression signal sensor sensing an absence of at
least one of ambient noise or light, Wherein the searching
signal sensor and the suppression signal sensor comprise
different types of sensors sensing different input, and
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12. The system of claim 10, Wherein the signal logic mod
ule suppresses emission of the locating signal, in response to
a predetermined suppression signal received from the sup
pression signal sensor.
*
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