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(57) ABSTRACT 

An electronic device includes a housing. One or more 
processors are operable with a plurality of proximity sensor 
components that can be disposed behind a grille defining a 
plurality of reception beams with at least a first reception 
beam oriented at least partially in a first direction and at least 
a second reception beam oriented at least partially in a 
second direction. The one or more processors can detect a 
person is within a thermal reception radius along the first 
direction, and can determine whether another person is 
within the thermal reception radius along the second direc 
tion. Where only the person is within the thermal reception 
radius, the electronic device can operate in a first mode of 
operation. When the person and another person are within 
the thermal reception radius, the electronic device can 
operate in a second mode of operation. 
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PORTABLE ELECTRONIC DEVICE 
PROXMITY SENSORS AND MODE 
SWITCHING FUNCTIONALITY 

BACKGROUND 

0001 Technical Field 
0002 This disclosure relates generally to electronic 
devices, and more particularly to portable electronic devices 
having proximity sensors. 
0003 Background Art 
0004 Proximity sensors detect the presence of nearby 
objects before those objects contact the device in which the 
proximity sensors are disposed. Illustrating by example, 
Some proximity sensors emit an electromagnetic or electro 
static field. A receiver then receives reflections of the field 
from the nearby object. The proximity sensor detects 
changes in the received field to detect positional changes of 
nearby objects based upon changes to the electromagnetic or 
electrostatic field resulting from the object becoming proxi 
mately located with a sensor. 
0005 While prior art proximity detectors are useful for 
determining when an object is close to an electronic device, 
prior art proximity detectors generally have difficulty deter 
mining where an object may be relative to the device. 
Additionally, prior art proximity sensors are unable to deter 
mine how many objects are near the device. It would be 
advantageous to have an improved proximity sensor and 
associated systems and devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 illustrates one explanatory portable elec 
tronic device in accordance with one or more embodiments 
of the disclosure. 

0007 FIG. 2 illustrates explanatory proximity sensor 
component configurations in accordance with one or more 
embodiments of the disclosure. 

0008 FIG. 3 illustrates one explanatory proximity sensor 
component configuration in accordance with one or more 
embodiment of the disclosure. 

0009 FIG. 4 illustrates explanatory locations along an 
electronic device where one or more proximity sensor 
components can be disposed in accordance with one or more 
embodiments of the disclosure. 

0010 FIG. 5 illustrates an explanatory electronic device 
having a plurality of proximity sensor components disposed 
about a perimeter of a device housing, with each proximity 
sensor component defining one or more reception beams in 
accordance with one or more embodiments of the disclosure. 

0011 FIG. 6 illustrates one explanatory method of deter 
mining object location with one or more proximity sensors 
in accordance with one or more embodiments of the disclo 
SU 

0012 FIG. 7 illustrates another explanatory electronic 
device having a plurality of proximity sensor components 
disposed about a perimeter of a device housing, with each 
proximity sensor component defining a plurality of reception 
beams in accordance with one or more embodiments of the 
disclosure. 

0013 FIG. 8 illustrates one explanatory electronic device 
operating in a first mode of operation in accordance with one 
or more embodiments of the disclosure. 
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0014 FIG. 9 illustrates one explanatory electronic device 
operating in a second mode of operation in accordance with 
one or more embodiments of the disclosure. 
(0015 FIG. 10 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0016 FIG. 11 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0017 FIG. 12 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0018 FIG. 13 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0019 FIG. 14 illustrates one explanatory method in 
accordance with one or more embodiments of the disclosure. 
0020 FIG. 15 illustrates another explanatory electronic 
device in accordance with one or more embodiments of the 
disclosure. 
0021 FIG. 16 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0022 FIG. 17 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0023 FIGS. 18-20 illustrates an alternate electronic 
device configured in accordance with one or more embodi 
ments of the disclosure. 
0024 FIG. 21 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0025 FIG. 22 illustrates one or more steps of one 
explanatory method in accordance with one or more 
embodiments of the disclosure. 
0026 Skilled artisans will appreciate that elements in the 
figures are illustrated for simplicity and clarity and have not 
necessarily been drawn to scale. For example, the dimen 
sions of Some of the elements in the figures may be exag 
gerated relative to other elements to help to improve under 
standing of embodiments of the present disclosure. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0027. Before describing in detail embodiments that are in 
accordance with the present disclosure, it should be 
observed that the embodiments reside primarily in combi 
nations of method steps and apparatus components related to 
using proximity sensor components to control modes of 
operation of an electronic device. Any process descriptions 
or blocks in flow charts should be understood as represent 
ing modules, segments, or portions of code that include one 
or more executable instructions for implementing specific 
logical functions or steps in the process. 
0028 Embodiments of the disclosure do not recite the 
implementation of any commonplace business method 
aimed at processing business information, nor do they apply 
a known business process to the particular technological 
environment of the Internet. Moreover, embodiments of the 
disclosure do not create or alter contractual relations using 
generic computer functions and conventional network 
operations. Quite to the contrary, embodiments of the dis 
closure employ methods that, when applied to electronic 
device and/or user interface technology, improve the func 
tioning of the electronic device itself by and improving the 
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overall user experience to overcome problems specifically 
arising in the realm of the technology associated with 
electronic device user interaction. 

0029. Alternate implementations are included, and it will 
be clear that functions may be executed out of order from 
that shown or discussed, including Substantially concur 
rently or in reverse order, depending on the functionality 
involved. Accordingly, the apparatus components and 
method steps have been represented where appropriate by 
conventional symbols in the drawings, showing only those 
specific details that are pertinent to understanding the 
embodiments of the present disclosure so as not to obscure 
the disclosure with details that will be readily apparent to 
those of ordinary skill in the art having the benefit of the 
description herein. 
0030. It will be appreciated that embodiments of the 
disclosure described herein may be comprised of one or 
more conventional processors and unique stored program 
instructions that control the one or more processors to 
implement, in conjunction with certain non-processor cir 
cuits, some, most, or all of the functions of controlling 
proximity sensors to control device operation as described 
herein. The non-processor circuits may include, but are not 
limited to, a radio receiver, a radio transmitter, signal 
drivers, clock circuits, power Source circuits, and user input 
devices. As such, these functions may be interpreted as steps 
of a method to perform device control in response to one or 
more proximity sensors components. Alternatively, some or 
all functions could be implemented by a state machine that 
has no stored program instructions, or in one or more 
application specific integrated circuits (ASICs), in which 
each function or some combinations of certain of the func 
tions are implemented as custom logic. Of course, a com 
bination of the two approaches could be used. Thus, methods 
and means for these functions have been described herein. 
Further, it is expected that one of ordinary skill, notwith 
standing possibly significant effort and many design choices 
motivated by, for example, available time, current technol 
ogy, and economic considerations, when guided by the 
concepts and principles disclosed herein will be readily 
capable of generating Such software instructions and pro 
grams and ASICs with minimal experimentation. 
0031. Embodiments of the disclosure are now described 
in detail. Referring to the drawings, like numbers indicate 
like parts throughout the views. As used in the description 
herein and throughout the claims, the following terms take 
the meanings explicitly associated herein, unless the context 
clearly dictates otherwise: the meaning of “a,” “an,” and 
“the includes plural reference, the meaning of “in” includes 
“in” and “on.” Relational terms such as first and second, top 
and bottom, and the like may be used solely to distinguish 
one entity or action from another entity or action without 
necessarily requiring or implying any actual Such relation 
ship or order between such entities or actions. Also, refer 
ence designators shown herein in parenthesis indicate com 
ponents shown in a figure other than the one in discussion. 
For example, talking about a device (10) while discussing 
figure A would refer to an element, 10, shown in figure other 
than figure A. 
0032 Embodiments of the disclosure provide an elec 
tronic device, which may be portable in one or more 
embodiments, having a housing. The housing can include a 
front major face, a rear major face, a first side edge, and a 
second side edge. In one embodiment, a display or other user 
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interface component is disposed along the front major face. 
One or more processors can be operable with the display or 
user interface. 
0033. In one embodiment, the electronic device has at 
least one proximity sensor component that is operable with 
the one or more processors. In one embodiment, the at least 
one proximity sensor component comprises a receiver only, 
and does not include a corresponding transmitter. As used 
herein, a “proximity sensor component comprises a signal 
receiver only that does not include a corresponding trans 
mitter to emit signals for reflection off an object to the signal 
receiver. A signal receiver only can be used due to the fact 
that a user's body or other heat generating object external to 
device, such as a wearable electronic device worn by user, 
serves as the transmitter. 
0034 Illustrating by example, in one the proximity sen 
Sor component comprises a signal receiver to receive signals 
from objects external to the housing of the electronic device. 
In one embodiment, the signal receiver is an infrared signal 
receiver to receive an infrared emission from an object Such 
as a human being when the human is proximately located 
with the electronic device. In one or more embodiments, the 
proximity sensor component is configured to receive infra 
red wavelengths of about four to about ten micrometers. 
This wavelength range is advantageous in one or more 
embodiments in that it corresponds to the wavelength of heat 
emitted by the body of a human being. Additionally, detec 
tion of wavelengths in this range is possible from farther 
distances than, for example, would be the detection of 
reflected signals from the transmitter of a proximity detector 
component. 
0035. In one or more embodiments, each proximity sen 
Sor component is disposed about a perimeter of the housing 
along minor faces of the housing. For example, in one 
explanatory embodiment four proximity sensor components 
are disposed at the corners of the housing. In other embodi 
ments, additional proximity sensors can be included. For 
example, in another embodiment four proximity sensors can 
be disposed at corners of the device while four additional 
proximity sensors are disposed along the sides of the hous 
ing. This results in eight proximity sensors being used. 
While the use of additional proximity sensor components 
can help to increase location and distance resolution, they 
also increase the cost. Thus, in one embodiment only four 
proximity sensor components, disposed at the corners of the 
electronic device, are used. 
0036. In one embodiment, each proximity sensor com 
ponent is disposed behind a grille defining a plurality of 
distinct reception beams. The plurality of reception beams 
has associated therewith a reception angle. In one embodi 
ment, to achieve a full 360-degree proximity detection 
coverage about the device, each reception angle is obtuse, 
i.e., greater than ninety degrees, such that the reception 
angle of any one proximity sensor component overlaps the 
reception angle of at least one other proximity sensor 
component. In one embodiment, where four proximity sen 
Sor components are disposed at the corners of the housing, 
the reception angle of any one proximity sensor component 
overlaps at least two other reception angles of at least two 
other proximity sensor components to provide 360-degree 
coverage. 

0037. In one embodiment, some proximity sensor com 
ponents are generally oriented in a first direction, while other 
proximity sensor components are generally oriented in a 
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second direction with no overlap. For example, a first 
proximity sensor component can be located at a first corner 
disposed at a first end of the housing, while a second 
proximity sensor component can be located at a second 
corner at the first end of the housing. Similarly, a third 
proximity sensor component can be located at a third corner 
disposed at a second end of the housing, while a fourth 
proximity sensor component can be located at a fourth 
corner disposed at the second end of the housing. In one 
embodiment, the first end is the top end of the housing, while 
the second end is the bottom of the housing. In other 
embodiments, the electronic device can have two proximity 
sensor components, with one disposed near a loudspeaker at 
the top of the electronic device, and another disposed near 
a microphone at the bottom of the electronic device, with 
each pointing in direction parallel to a major Surface of the 
electronic device. This orientation can result in reception 
beams begin defined from the minor Surfaces in an "edge 
shoot' orientation. 

0038. While the reception angles of these proximity 
sensors can overlap to provide 360-degree proximity detec 
tion coverage, when four proximity sensor components are 
located at four corners as described in the preceding para 
graph, two will define one or more reception beams oriented 
at least partially in a first direction from the housing while 
two will define one or more reception beams oriented at least 
partially in a second direction from the housing. Where, for 
example, the first end is the top and the second end is the 
bottom, the first and second proximity sensor components 
can define one or more reception beams oriented at least 
partially away from the top of the housing, while the third 
and fourth proximity sensor components can define one or 
more reception beams oriented at least partially away from 
the bottom of the housing. This “different directions with 
different proximity sensor components' configuration can 
be used to transition the electronic device from a normal 
mode of operation to a privacy mode of operation. Addi 
tionally, this configuration can be used to drive other fea 
tures, including a navigation application. 
0039 Illustrating by example, when a user is holding the 
electronic device in their hand with the bottom end facing 
their body, the third and fourth proximity sensor components 
will point toward the user. The first and second proximity 
sensor components will point away from the user. Accord 
ingly, the third and fourth proximity will sense the user's 
body heat, while the first and second will not sense much 
heat at all. Where this is the case, the electronic device can 
operate in a normal mode of operation. However, when the 
first and second sensors detect another person within a 
thermal reception radius, in one embodiment the one or 
more processors can transition the electronic device to a 
second mode of operation, which is a privacy mode in one 
or more embodiments. In one or more embodiments, the 
privacy mode of operation makes information less acces 
sible. For instance, the privacy mode can reduce the Volume 
of an audio output device, preclude presentation of messages 
on the display, present only a portion of messages on the 
display, Such as presenting only a preview of messages or 
not presenting the details of messages, can lock the display 
of the electronic device, or can require user entry of personal 
identification indicia, Such as a fingerprint or personal iden 
tification number (PIN). Alternatively, the electronic device 
can defer new incoming announcements all together when 
operating in the privacy mode. 
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0040. In one embodiment, the one or more processors can 
further require identification of the user. For example, in one 
or more embodiments a facial recognition device, audio 
recognition device, iris Scan device, fingerprint detector, 
electronic tag in a trusted companion device, such as a Smart 
watch, or other identification device is operable within the 
electronic device. Using this component, the one or more 
processors can identify, at least with a predefined level of 
certainty, that the person detected by the third and fourth 
proximity sensor components is actually the owner of the 
device. When this is the case, the one or more processors can 
cause the electronic device to operate in the normal mode of 
operation. 
0041. In other embodiments, the proximity sensor com 
ponents can be used as a navigational device. For example, 
where the first and second proximity sensor components 
define one or more reception beams oriented at least par 
tially away from the top of the housing, and the third and 
fourth proximity sensor components define one or more 
reception beams oriented at least partially away from the 
bottom of the housing, as noted above, the third and fourth 
proximity will sense the user's body heat while the first and 
second will not sense much heat at all. However, when a 
third party is detected in front of the user, one or both of the 
first proximity sensor component and the second proximity 
sensor component will detect the third party. When this 
occurs, in one embodiment the one or more processors can 
present, on a display of the electronic device, an indication 
that the second person is within the thermal reception radius. 
In one embodiment this indication is Superimposed atop 
other information being presented on the display. Accord 
ingly, a user can walk down the street reading an electronic 
newspaper presented on the display and avoid running into 
passers by without ever looking up. Other applications and 
advantages of embodiments of the disclosure will be obvi 
ous to those of ordinary skill in the art having the benefit of 
this disclosure. 

0042. In one embodiment, the one or more processors 
operate in conjunction with the plurality of proximity detec 
tor components to detect a person is within a thermal 
reception radius of the electronic device along a first direc 
tion, and to determine whether another person is within the 
thermal reception radius of the electronic device along a 
second direction that is different from the first. Where only 
the person is within the thermal reception radius, the one or 
more processors can operate the electronic device in a first 
mode of operation. However, where the person and the other 
person are within the thermal reception radius, the one or 
more processors can operate the electronic device in a 
second mode of operation. 
0043. In one embodiment, the first mode of operation is 
a normal mode of operation, while the second mode of 
operation is a privacy mode of operation. Embodiments of 
the disclosure contemplate that a user may not want pass 
ersby to be privy to private information annunciated from a 
loudspeaker or presented on the display of an electronic 
device. This is especially true when the audible or visible 
output includes an enunciation of personal information. 
With this unforeseen problem in mind, methods and appa 
ratuses for detecting when multiple people, i.e., a user and 
at least one third party, are within a thermal reception radius 
of the electronic device, one or more processors can cause 
the device to enter a privacy or discrete mode of operation, 
rather than the normal mode of operation. 
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0044) The privacy mode of operation can take a variety of 
different forms. In one embodiment, when in the privacy 
mode of operation the one or more processors will present 
an alert of incoming messages on the display, while pre 
cluding the content of messages from being presented on the 
display. Illustrating by example, presume a female user has 
a date with her fiancée, Buster. She may not want third 
parties to know the details of the date. Accordingly, when the 
plurality of proximity sensor components determines that 
multiple parties are within a thermal reception radius of the 
device, and Buster sends a message to the user, the display— 
when operating in the privacy mode—may read only "Mes 
sage From Buster' while precluding the presentation of the 
contents of the message, e.g., “I am looking forward to our 
date tonight at 7 PM at Mac's Restaurant.” This prevents the 
third party from eavesdropping into the users affairs. Had 
Buster labeled, stamped, or otherwise marked the message 
as “private, it would not have even appeared in one 
embodiment when operating in the privacy mode. 
0045 Another simple use case provides an alternate 
example. Imagine that a user is carrying an electronic device 
in their hand in front of their body. In one embodiment, the 
proximity sensor components simultaneously detect the user 
carrying device with the bottom proximity sensor compo 
nents and another person can be detected by the proximity 
sensor components located in the front of the electronic 
device. An immediate benefit of this occurs due to the fact 
that an accelerometer is sometimes not fully useful when the 
electronic device is held in the horizontal orientation. The 
proximity sensor component closest to user will indicate to 
which side the user is located. One or more processors can 
use this information to rotate content toward the user. 

0046. In another embodiment, the one or more processors 
can disable the display of some or all text messages or chat 
messages when operating in the privacy mode. In another 
embodiment, the one or more processors can lock the 
display when operating in the privacy mode, even if the 
electronic device would otherwise be unlocked due to a 
nearby “trusted device' such as a paired smart watch or 
headset. For instance, if the electronic device is unlocked by 
a nearby trusted Bluetooth.supTM device, in one embodiment 
when a plurality of people are detected within the thermal 
reception radius the one or more processors could lock the 
electronic device to “step up' security a notch so that no 
third party tampers with the device while the user is not 
watching. 
0047. In yet another embodiment, the one or more pro 
cessors can allow access to non-sensitive information, Such 
as Internet search engines, while precluding access to sen 
sitive or private information, such as electronic mail, when 
operating in the privacy mode. Illustrating by example, 
embodiments of the disclosure contemplate that the user 
may not care if a third party uses their device to search for 
the answer to the question, “How tall is the Sears Tower?” 
Accordingly, when in the privacy mode access to an Internet 
search engine may be granted so the third party can search 
for this answer. However, the user may not want a third party 
to read electronic mail correspondence from their doctor 
giving a medical diagnosis. Similarly, the user may not want 
a third party to read a “Dear John' email from their 
significant other breaking up with them, or a communication 
from their significant other using expletives after the user 
forgot an anniversary. Accordingly, when operating in the 
privacy mode the one or more processors may allow access 
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to non-sensitive applications while protecting sensitive and/ 
or private applications when operating in the privacy mode. 
0048. In yet another embodiment, the one or more pro 
cessors may override location sensors and beacons when 
operating in the privacy mode. In another embodiment, the 
one or more processors may present message and electronic 
mail Subjects only on the display, while preventing the 
presentation of message or electronic mail content when 
operating in the privacy mode. The user may be able to 
unlock the electronic device or turn OFF the privacy mode 
of operation in Some cases where they authenticate them 
selves to the device with a password, fingerprint, or other 
identifier. In another embodiment, the electronic device may 
be placed in a “no loud speak' mode where the volume of 
an audio output device. Such as a loudspeaker, is reduced. In 
another embodiment, the one or more processors may lock 
the display of the electronic device. In another embodiment, 
the one or more processors may require user entry of a PIN 
for access. In another embodiment, the one or more proces 
sors may present only a Sneak preview of incoming mes 
sages on the display. In another embodiment, the one or 
more processors may not present detailed message 
announcements when operating in the privacy mode. 
0049. In yet another embodiment, the one or more pro 
cessors may transition a voice control interface engine 
operating in the electronic device between a normal mode of 
operation and a discrete mode of operation. In one embodi 
ment, a voice control interface engine operating in an 
electronic device is operative to receive a speech command, 
through a microphone, from a first distance. The Voice 
control interface engine is then to produce, through a loud 
speaker and in response to the speech command, an audible 
output at a first output level. Illustrating by example, the 
Voice control interface engine may be operable to receive 
Voice commands from a user standing two, three, or more 
feet away and then deliver the audible output to a loud 
speaker at a level sufficient for the user to hear it from the 
same distance. In one embodiment, when operating in the 
privacy mode, the one or more processors are operable to 
transition the voice control interface engine to a second 
mode operative to receive the speech command from a 
second distance and produce, in response to the speech 
command, the audible output at a second output level. In one 
embodiment the second distance is less than the first dis 
tance and the second output level is less than the first output 
level. This second mode of operation, i.e., the discreet mode, 
allows the user to deliver voice commands with a much 
lower volume and receive responses at a level that others 
will not overhear. For instance, when in the discreet mode of 
operation, the user may whisper voice commands to the 
microphone, while hearing audible responses from an ear 
piece speaker rather than a loudspeaker. Embodiments of the 
disclosure contemplate a user may not care if a third party 
listens in on the answer to the question, “How tall is the 
Sears Tower?” However, if the user's voice command had 
been “play me my voice mail, the user may not want a third 
party to hear a school teacher's message complaining about 
their children's behavior. 
0050. The examples above of privacy mode operation are 
illustrative only. Others will be readily obvious to those of 
ordinary skill in the art having the benefit of this disclosure. 
0051 Turning now to FIG. 1, illustrated therein is one 
explanatory electronic device 100 configured in accordance 
with one or more embodiments of the disclosure. The 
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electronic device 100 of FIG. 1 is a portable electronic 
device, and is shown as a Smart phone for illustrative 
purposes. However, it should be obvious to those of ordinary 
skill in the art having the benefit of this disclosure that other 
electronic devices may be substituted for the explanatory 
smart phone of FIG. 1. For example, the electronic device 
100 could equally be a conventional desktop computer, 
palm-top computer, a tablet computer, a gaming device, a 
media player, or other device. 
0052. This illustrative electronic device 100 includes a 
display 102, which may optionally be touch-sensitive. In one 
embodiment where the display 102 is touch-sensitive, the 
display 102 can serve as a primary user interface 111 of the 
electronic device 100. Users can deliver user input to the 
display 102 of such an embodiment by delivering touch 
input from a finger, stylus, or other objects disposed proxi 
mately with the display. In one embodiment, the display 102 
is configured as an active matrix organic light emitting diode 
(AMOLED) display. However, it should be noted that other 
types of displays, including liquid crystal displays, would be 
obvious to those of ordinary skill in the art having the benefit 
of this disclosure. 

0053. The explanatory electronic device 100 of FIG. 1 
includes a housing 101. In one embodiment, the housing 101 
includes two housing members. A front housing member 
127 is disposed about the periphery of the display 102 in one 
embodiment. A rear-housing member 128 forms the back 
side of the electronic device 100 in this illustrative embodi 
ment and defines a rear major face of the electronic device. 
Features can be incorporated into the housing members 
127,128. Examples of such features include an optional 
camera 129 or an optional speaker port 132, which are 
shown disposed on the rear major face of the electronic 
device 100 in this embodiment, but could be disposed along 
the front major face of the electronic device 100 as well 
about the display 102. In this illustrative embodiment, a user 
interface component 114, which may be a button or touch 
sensitive Surface, can also be disposed along the rear 
housing member 128. 
0054. In one embodiment, the electronic device 100 
includes one or more connectors 112,113, which can include 
an analog connector, a digital connector, or combinations 
thereof. In this illustrative embodiment, connector 112 is an 
analog connector disposed on a first edge, i.e., the top edge, 
of the electronic device 100, while connector 113 is a digital 
connector disposed on a second edge opposite the first edge, 
which is the bottom edge in this embodiment. 
0055. A block diagram schematic 115 of the electronic 
device 100 is also shown in FIG.1. In one embodiment, the 
electronic device 100 includes one or more processors 116. 
In one embodiment, the one or more processors 116 can 
include an application processor and, optionally, one or 
more auxiliary processors. One or both of the application 
processor or the auxiliary processor(s) can include one or 
more processors. One or both of the application processor or 
the auxiliary processor(s) can be a microprocessor, a group 
of processing components, one or more ASICs, program 
mable logic, or other type of processing device. The appli 
cation processor and the auxiliary processor(s) can be oper 
able with the various components of the electronic device 
100. Each of the application processor and the auxiliary 
processor(s) can be configured to process and execute 
executable software code to perform the various functions of 
the electronic device 100. A storage device, such as memory 
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118, can optionally store the executable software code used 
by the one or more processors 116 during operation. 
0056. In this illustrative embodiment, the electronic 
device 100 also includes a communication circuit 125 that 
can be configured for wired or wireless communication with 
one or more other devices or networks. The networks can 
include a wide area network, a local area network, and/or 
personal area network. Examples of wide area networks 
include GSM, CDMA, W-CDMA, CDMA-2000, iDEN, 
TDMA, 2.5 Generation 3GPP GSM networks, 3rd Genera 
tion 3GPP WCDMA networks, 3GPP Long Term Evolution 
(LTE) networks, and 3GPP2 CDMA communication net 
works, UMTS networks, E-UTRA networks, GPRS net 
works, iDEN networks, and other networks. 
0057 The communication circuit 125 may also utilize 
wireless technology for communication, such as, but are not 
limited to, peer-to-peer or ad hoc communications such as 
HomeRF. Bluetooth and IEEE 802.11 (a, b, g, or n); and 
other forms of wireless communication Such as infrared 
technology. The communication circuit 125 can include 
wireless communication circuitry, one of a receiver, a trans 
mitter, or transceiver, and one or more antennas 126. 
0058. In one embodiment, the one or more processors 
116 can be responsible for performing the primary functions 
of the electronic device 100. For example, in one embodi 
ment the one or more processors 116 comprise one or more 
circuits operable with one or more user interface devices 
111, which can include the display 102, to present presen 
tation information to a user. The executable software code 
used by the one or more processors 116 can be configured as 
one or more modules 120 that are operable with the one or 
more processors 116. Such modules 120 can store instruc 
tions, control algorithms, and so forth. 
0059. In one embodiment, the one or more processors 
116 are responsible for running the operating system envi 
ronment 121. The operating system environment 121 can 
include a kernel 122 and one or more drivers, and an 
application service layer 123, and an application layer 124. 
The operating system environment 121 can be configured as 
executable code operating on one or more processors or 
control circuits of the electronic device 100. 

0060. The application layer 124 can be responsible for 
executing application service modules. The application ser 
Vice modules may support one or more applications or 
“apps. Examples of such applications shown in FIG. 1 
include a cellular telephone application 103 for making 
voice telephone calls, a web browsing application 104 
configured to allow the user to view webpages on the display 
102 of the electronic device 100, an electronic mail appli 
cation 105 configured to send and receive electronic mail, a 
photo application 106 configured to permit the user to view 
images or video on the display 102 of electronic device 100, 
and a camera application 107 configured to capture still (and 
optionally video) images. These applications are illustrative 
only, as others will be obvious to one of ordinary skill in the 
art having the benefit of this disclosure. The applications of 
the application layer 124 can be configured as clients of the 
application service layer 123 to communicate with services 
through application program interfaces (APIs), messages, 
events, or other inter-process communication interfaces. 
Where auxiliary processors are used, they can be used to 
execute input/output functions, actuate user feedback 
devices, and so forth. 
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0061. In one embodiment, a plurality of proximity sensor 
components 140 can be operable with the one or more 
processors 116. In one embodiment, the proximity sensor 
components 140 comprise only signal receivers. In one 
embodiment, the proximity sensor components 140 com 
prise infrared receivers. For example, in one embodiment 
the proximity sensor components 140 comprise signal 
receivers that receive infrared wavelengths of about 860 
nanometers. In one embodiment, the proximity sensor com 
ponents 140 have a relatively long detection range so as to 
detect heat emanating from a person’s body when that 
person is within a predefined thermal reception radius. For 
example, the proximity sensor component may be able to 
detect a person’s body heat from a distance of about ten feet 
in one or more embodiments. The ten-foot dimension can be 
extended as a function of designed optics, sensor active area, 
gain, lensing gain, and so forth. 
0062. In one embodiment, each proximity sensor com 
ponent 140 comprises an infrared signal receiver so as to be 
able to detect infrared emissions from a person. This is 
sometimes referred to as a “passive IR system' due to the 
fact that the person is the active transmitter. Accordingly, the 
proximity sensor component 140 requires no transmitter 
since objects disposed external to the housing deliver emis 
sions that are received by the infrared receiver. As no 
transmitter is required, each proximity sensor component 
140 can operate at a very low power level. Simulations show 
that a group of infrared signal receivers can operate with a 
total current drain of just a few microamps. 
0063. In one embodiment, the signal receiver of each 
proximity sensor component 140 can operate at various 
sensitivity levels So as to cause the at least one proximity 
sensor component 140 to be operable to receive the infrared 
emissions from different distances. For example, the one or 
more processors 116 can cause each proximity sensor com 
ponent 140 to operate at a first “effective' sensitivity so as 
to receive infrared emissions from a first distance. Similarly, 
the one or more processors 116 can cause each proximity 
sensor component 140 to operate at a second sensitivity, 
which is less than the first sensitivity, so as to receive 
infrared emissions from a second distance, which is less than 
the first distance. The sensitivity change can be effected by 
causing the one or more processors 116 to interpret readings 
from the proximity sensor component 140 differently. For 
example, when the electronic device 100 is grabbed, only 
large readings from the proximity sensor component 140 
might cross a less-sensitive threshold set during device grab 
to be used to control the electronic device 100. In other 
embodiments, the proximity sensor component 140 can be 
designed to have changing detection thresholds. 
0064 Turning briefly to FIG. 2, illustrated therein are two 
proximity sensor components 201202, each disposed at a 
corner of the electronic device 100. In this embodiment, 
each proximity sensor component 201.202 comprises a 
signal receiver 220. Such as an infrared photodiode, to detect 
an infrared emission 205.206 from an object external to the 
housing 101 of the electronic device 100. No corresponding 
transmitter is included or required for the proximity sensor 
component 201,202 to function. As no active transmitter 
emitting signals is included, each proximity sensor compo 
nent 201.202 is sometimes referred to as a “passive' prox 
imity sensor. 
0065. In one embodiment, the proximity sensor compo 
nents 201,202 can include at least two sets of components. 
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For example, a first set of components can be disposed at a 
first corner of the electronic device 100, while another set of 
components can be disposed at a second corner of the 
electronic device 100. As shown in FIG. 3, in one embodi 
ment each proximity sensor component 201 can be disposed 
about a perimeter 300 of the electronic device 100. In one 
embodiment, the proximity sensor components 201 are 
disposed at a corner 301 of the electronic device 100. As will 
be shown with reference to FIG. 4 below, proximity sensor 
components can be disposed along the sides of the electronic 
device 100 as well. 

0066. In one embodiment, each proximity sensor com 
ponent 201 is disposed behind a grille 302 that defines one 
or more apertures through which infrared emissions 205 are 
received. In one embodiment, the grille 302 can define one 
or more reception beams 303,304,305,306,307 in which 
infrared emissions 205 can be received. A reception angle 
308 is defined by the angular range at which infrared 
emissions 205 can be received by a particular proximity 
sensor component 201. In one or more embodiments, to 
provide 360-degree coverage about the housing 101 of the 
electronic device 100, the reception angle for each proximity 
sensor component 201 is obtuse such that it overlaps with at 
least one other beam reception angle of at least one other 
proximity sensor component. This will be shown in more 
detail below with reference to FIG. 5. 

0067. The definition of such reception beams advanta 
geously can enable the proximity sensor components 201 to 
detect not only the location of an object relative to the 
housing 101, but also whether one or multiple objects are 
within a thermal detection radius. Embodiments of the 
disclosure contemplate that there is a high value in not only 
detecting presence or motion of a user in a 360-degree 
coverage area provided by the proximity sensor components 
201, but also in determining where the exact user position is 
relative to electronic device 100. The use of the grille 302 
and its corresponding reception beams 303,304,305,306,307 
allows for the detection of multiple people about the housing 
101 of the electronic device 100, even when those people are 
close to one another and not just in separate quadrants as in 
the case of four proximity sensor components (140) as 
shown in FIG. 1 above. Advantageously, in one or more 
embodiments this can be accomplished using only four 
proximity sensor components, which reduces cost and sim 
plifies the overall design. In one embodiment this is accom 
plished by using the reception beams 303.304,305,306,307 
and overlapping the reception angle 308 where multiple 
proximity sensor components are used to assess user loca 
tion via triangulation. This will be described in more detail 
in the Subsequent figures. In one or more embodiments, the 
proximity sensor components 201 can also detect changes 
across reception beams to detect motion as well. 
0068. Theapertures of the grille 302 can be used to define 
various reception beams 303,304,305,306,307. In one 
embodiment, each grille 302 can be associated with a lens 
309 disposed behind, outside, or integrally with the grille 
302 to assist with the definition of the reception beams 
and/or serve as a water dust seal. For example, a polycar 
bonate lens 309 can be disposed behind the grille 302 and 
configured as a compound Fresnel lens with a predetermined 
number of slits, such as five or seven, to assist with the 
definition of the reception beams. 
0069. It should be noted that corners 301 are not the only 
location at which proximity sensor components can be 
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located. Turning now to FIG. 4, illustrated therein are some 
of the many locations at which proximity sensor components 
may be located. These locations include corner locations 
401,402.403.404, edge locations 405.406, and end locations 
407,408. Other locations and combinations will be obvious 
to those of ordinary skill in the art having the benefit of this 
disclosure. 

0070. In one or more embodiments, the plurality of 
proximity sensor components comprises only four proximity 
sensor components disposed only at the corner locations 
401,402.403.404 of the housing 101 on a one-proximity 
sensor component to one corner location basis, respectively. 
In one embodiment, two corner locations 401,402 are dis 
posed at a first end 409 of the electronic device 100, while 
the two other corner locations 403.404 are disposed at a 
second end 410 of the electronic device 100. In this illus 
trative embodiment, the first end 409 is the top of the 
electronic device 100, while the second end 410 is the 
bottom of the electronic device 100. Accordingly, proximity 
sensor components disposed at the first end 409 will have 
reception beams directed at least partially in a first direction 
411 from the electronic device 100, while the proximity 
sensor components disposed at the second end 410 will have 
reception beams directed at least partially in a second 
direction 412 from the electronic device 100. Where each 
proximity sensor component includes obtuse, overlapping 
reception angles (308), a 360-degree coverage about the 
housing 101 can be achieved using only four proximity 
sensor components. This is true even where proximity 
sensor components disposed at the first end 409 have have 
reception beams directed predominantly along the first 
direction 411 and the proximity sensor components disposed 
at the second end 410 will have reception beams directed 
predominantly a second direction 412 from the electronic 
device 100. 
0071 While having only four proximity sensor compo 
nents disposed only at the corner locations 401.402.403.404 
of the housing 101 on a one-proximity sensor component to 
one corner location basis, respectively, is one embodiment, 
it should be noted that other numbers of proximity sensor 
components can be used as well. Indeed, as few as one 
proximity sensor components can be used in one or more 
embodiments. Turning briefly to FIG. 18, illustrated therein 
is one such embodiment. 

0072. As shown in FIG. 18, an electronic device 1800 
includes a turret 1801 extending from a rear side 1802 of the 
electronic device 1800. In one embodiment, the turret 1801 
includes a base member 1803 that is fixedly coupled to the 
rear side 1802 of the housing. A pivoting member 1804, 
driven by a motor disposed within the electronic device 
1800, can then pivot. A proximity sensor component is 
disposed along the base member 1803 within the pivoting 
member 1804 in one embodiment. The pivoting member 
1804 functions as a switching device to redirect a reception 
beam of the one proximity sensor component between being 
oriented at least partially in a first direction from the housing 
and being oriented at least partially in a second direction 
relative to the housing, the second direction different from 
the first direction. 

0073. The pivoting member 1804 includes one or more 
apertures 1805 that function in similar fashion to the aper 
tures of the grille (302) of FIG. 3 in that they can be used to 
define various reception beams. Moreover, by rotating 1806 
the pivoting member 1804, the turret 1801 can be used to 
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alter the direction in which the reception beams are directed. 
For example, as shown in FIG. 19, the pivoting member 
1804 can be rotated to a first position to cause at least a first 
reception beam 1901 from the single proximity sensor 
component disposed within the turret 1801 to be oriented at 
least partially in a first direction 1902 from the housing 1903 
of the electronic device 1800. Similarly, as shown in FIG. 
20, the pivoting member 1804 can be rotated to a second 
position to at least a second reception beam 2001 from the 
single proximity sensor component disposed within the 
turret 1801 to be oriented at least partially in a second 
direction 2002 from the housing 1903 of the electronic 
device 1800. 
0074 Accordingly, a single proximity sensor can be used 
to orient reception beams in two directions. When holding 
the electronic device 1800, a user can simply allow the turret 
1801 to protrude between their fingers. Also, it should be 
noted that while one aperture 1805 is shown for illustration 
in FIGS. 18-20, multiple apertures could be disposed along 
the pivoting member 1804 as well. 
0075 Turning now back to FIG. 1, in one embodiment, 
the one or more processors 116 may generate commands 
based on information received from one or more proximity 
sensor components 140. The one or more processors 116 
may generate commands based upon information received 
from a combination of the one or more proximity sensor 
components 140 and one or more other sensors 109. The one 
or more processors 116 may process the received informa 
tion alone or in combination with other data, Such as the 
information stored in the memory 118. 
0076. The one or more other sensors 109 may include a 
microphone, and a mechanical input component such as 
button or key selection sensors, touch pad sensor, touch 
screen sensor, capacitive sensor, and Switch. Touch sensors 
may used to indicate whether the device is being touched at 
side edges, thus indicating whether or not certain orienta 
tions or movements are intentional by the user. The other 
sensors 109 can also include Surface/housing capacitive 
sensors, audio sensors, and video sensors (such as a camera). 
0077. The other sensors 109 can also include motion 
detectors, such as an accelerometer or a gyroscope. For 
example, an accelerometer may be embedded in the elec 
tronic circuitry of the electronic device 100 to show vertical 
orientation, constant tilt and/or whether the device is sta 
tionary. 
0078. In one embodiment, the other sensors 109 can 
further include an intelligent imager 150 that is configured 
to capture an image of an object and determine whether the 
object matches a predetermined criteria. For example, the 
intelligent imager 150 can be operable with an identification 
module 151 configured with optical recognition Such as 
include image recognition, character recognition, visual 
recognition, facial recognition, color recognition, shape rec 
ognition and the like. Advantageously, the identification 
module 151 can be used with the intelligent imager 150 as 
a facial recognition device to determine the identity of one 
or more persons detected about the electronic device 100. 
For example, in one embodiment when the one or more 
proximity sensor components 140 detect a person, the intel 
ligent imager can capture a photograph of that person. The 
identification module 151 can then compare the image to a 
reference file stored in memory 118, to confirm beyond a 
threshold authenticity probability that the person’s face 
sufficiently matches the reference file. Beneficially, optical 
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recognition allows the one or more processors to enter the 
normal mode of operation only when one of the persons 
detected about the electronic device 100 are sufficiently 
identified as the owner of the electronic device. 

0079. In other embodiments, the identification module 
151 can be operable with an audio input, such as a micro 
phone included with the other sensors 109. Accordingly, the 
identification module 151 can sample sounds when the one 
or more proximity sensor components 140 detect a person 
within a reception radius. The identification module 151 can 
then compare extracted parametric data from the sampled 
audio file to a reference file stored in memory 118, to 
confirm beyond a threshold authenticity probability that the 
person’s voice profile sufficiently matches the reference file. 
Accordingly, in one or more embodiments the memory 118 
can hold identification information that allows the identifi 
cation module 151 to identify an owner of the electronic 
device 100 by comparing the extracted parametric data from 
captured audio information with the reference identification 
information in a voice identification process. While facial 
recognition and audio recognition are two possible ways of 
identifying a user in accordance with one or more embodi 
ments, other identification techniques will be obvious to 
those of ordinary skill in the art having the benefit of this 
disclosure. For example, iris Scanning devices, fingerprint 
sensors, other biometric identifiers, and other electronic 
identification techniques can be used to identify a user can 
be used instead of facial recognition or voice recognition in 
other embodiments. 

0080. Other components 110 operable with the one or 
more processors 116 can include output components such as 
Video, audio, and/or mechanical outputs. For example, the 
output components may include a video output component 
Such as the display 102 or auxiliary devices including a 
cathode ray tube, liquid crystal display, plasma display, 
incandescent light, fluorescent light, front or rear projection 
display, and light emitting diode indicator. Other examples 
of output components include audio output components 
such as speaker port 132 or other alarms and/or buzzers 
and/or a mechanical output component such as vibrating or 
motion-based mechanisms. 

I0081. It is to be understood that FIG. 1 is provided for 
illustrative purposes only and for illustrating components of 
one electronic device 100 in accordance with embodiments 
of the disclosure, and is not intended to be a complete 
schematic diagram of the various components required for 
an electronic device. Therefore, other electronic devices in 
accordance with embodiments of the disclosure may include 
various other components not shown in FIG. 1, or may 
include a combination of two or more components or a 
division of a particular component into two or more separate 
components, and still be within the scope of the present 
disclosure. 

0082 Turning now to FIG. 5, illustrated therein is the 
electronic device 100 having four proximity sensor compo 
nents 201202,501,502 disposed at corners of the electronic 
device 100. Each proximity sensor component 201,202,501, 
502 is disposed behind a grille (302) defining a plurality of 
reception beams, each of which forms a “window” through 
which infrared emissions can be received. In this illustrative 
embodiment, proximity sensor component 201 defines 
reception beams 303,304,305,306,307, while proximity sen 
sor component 202 defines reception beams 503,504,505, 
506,507. Similarly, proximity sensor component 501 defines 
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reception beams 508,509.510,511,512, and proximity sensor 
component 502 defines reception beams 513,514,515,516, 
517. 
I0083. Each set of reception beams defines a correspond 
ing reception angle. For example, reception beams 303.304, 
305,306,307 define reception angle 308, while reception 
beams 503,504,505,506,507 define reception angle 518. 
Similarly, reception beams 508.509,510,511,512 define 
reception angle 519, and reception beams 513,514,515,516, 
517 define reception angle 520. 
I0084 As noted above, in one embodiment, the reception 
angle of any one proximity sensor component overlaps the 
reception angle of at least one other proximity sensor 
component. It should be noted that this overlap is not 
required. In other embodiments overlap is not present. In the 
illustrative embodiment of FIG. 5, the reception angle of the 
any one proximity sensor component overlaps the reception 
angle of at least two other proximity sensor components. 
Illustrating by example, reception angle 308 overlaps both 
reception angle 518 and reception angle 520. Similarly, 
reception angle 519 overlaps both reception angle 518 and 
reception angle 520. 
0085. As noted above, in one or more embodiments at 
least a first proximity sensor component defines at least a 
first reception beam oriented at least partially in a first 
direction 411 from the housing 101 of the electronic device 
100, and at least as second proximity sensor component 
defines at least a second reception beam oriented at least 
partially in a second direction 412 relative to the housing 
101 of the electronic device 100 where the second direction 
412 is different from the first direction 411. In the illustrative 
embodiment of FIG. 5, proximity sensor component 201 
defines reception beams 303,304,305,306 that are at least 
partially oriented in the first direction 411. Similarly, prox 
imity sensor component 202 defines reception beams 503, 
504,505,506 that are at least partially oriented in the first 
direction 411. By contrast, proximity sensor component 501 
defines reception beams 509,510,511,526 that are at least 
partially oriented in the second direction 412, while prox 
imity sensor component 502 defines reception beams 513, 
514,515,516 that at least partially are oriented in the second 
direction 412. 
I0086. With this configuration and corresponding proxim 
ity sensor component orientation, when a user holds the 
electronic device 100 with the bottom, i.e., the second end 
410, of the electronic device 100, proximity sensor compo 
nents 501,502 will detect large infrared emissions from the 
user, while proximity sensor components 201.202 will 
detect very little. By contrast, when another person stands in 
front of the top, i.e., the first end 409, of the electronic device 
100, proximity sensor components 201,202 will detect this 
by receiving infrared emissions from the other person. 
I0087. Accordingly, in one or more embodiments, the one 
or more processors (116) of the electronic device 100 can be 
operable to detect, with proximity sensor component 501, 
proximity sensor component 502, or combinations thereof, 
can be used to determine that a person is within a thermal 
reception radius 540 of the electronic device 100 along the 
second direction 412. Additionally, the one or more proces 
sors (116) of the electronic device 100 are further operable 
to determine, with proximity sensor component 201, proX 
imity sensor component 202, or combinations thereof, 
whether another person is within the thermal reception 
radius 540 of the electronic device 100 along the first 
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direction 411. Where only the person is within the thermal 
reception radius 540, the one or more processors (116) can 
operate the electronic device 100 in a first mode of opera 
tion. Where both the person and the other person are within 
the thermal reception radius, the one or more processors 
(116) can operate the electronic device 100 in a second mode 
of operation. 
0088. Note that the overlap of the reception angles 308, 
518,519,520 defines a number of Zones 521,522,523,524, 
525,526,527,528 from which infrared emissions can be 
received. The definition of these Zones 521,522,523,524, 
525,526,527.528 allows the one or more processors (116) of 
the electronic device 100 to determine where one or more 
persons may be located about the electronic device. For 
example, if a person is standing in Zone 521, the only 
proximity sensor component receiving infrared emissions 
will be proximity sensor component 201. By contrast, if the 
person is standing in Zone 522, both proximity sensor 
component 201 and proximity sensor component 202 will 
receive the infrared emission due to the fact that their 
respective reception angles 308,518 overlap. A similar 
analysis can be applied to each Zone 521.522,523,524,525, 
526,527,528. 
0089. Thus, by determining which proximity sensor com 
ponent, or combination of components, receives the infrared 
emission, the one or more processors (116) can determine 
where a person or persons may be located about the elec 
tronic device 100. Said differently, in one embodiment the 
one or more processors (116) can determine whether a single 
proximity sensor component or multiple proximity sensor 
components receives the infrared emission to determine a 
relative location of either a single person or a plurality of 
people relative to the housing (101) of the electronic device 
1OO. 

0090 Since the one or more processors (116) can deter 
mine location using the Zones 521,522,523,524,525,526, 
527.528, it should be understood that the one or more 
processors can also detect motion as an object moves 
between Zones 521,522,523,524,525,526,527,528. For 
example, the one or more processors (116) can infer move 
ment by initially receiving infrared emissions in a first Zone, 
e.g., Zone 521, and then determining that the emission is 
Subsequently received in a second Zone, e.g., Zone 522. 
Additionally, in one or more embodiments the one or more 
processors (116) can detect a rate of change of the magnitude 
of any infrared emission received in any Zone 521.522.523, 
524,525,526,527,528 as well. 
0091. Using these zones 521,522,523,524,525,526,527, 
528, the one or more processors (116) can determine 
whether a person other than the user is within the thermal 
reception radius 540 along different directions so as to cause 
the electronic device 100 to enter a privacy mode. While the 
first direction 411 and the second direction 412 are opposite 
directions corresponding to Zone 522 and Zone 526, respec 
tively, any of the other zones 521,523,524,525,527.528 
could be used to determine another person was present as 
well. For example, the one or more processors (116) may 
detect a user along the second direction 412, while deter 
mining that another person is within the thermal reception 
radius 540 along a third direction 541 using Zone 521. Other 
directions can be defined using the remaining Zones 523, 
524,525,527.528. Accordingly, the different directions at 
which the other person is located relative to the user can take 

Dec. 1, 2016 

any number of angles as defined by the various Zones 
521,522,523,524,525,526,527,528. 
0092 Turning now to FIG. 6, by detecting the strength of 
infrared emissions (for stationary person or moving person), 
the one or more processors (116) can determine one or more 
of the distance 601 a person may be from the electronic 
device 100 and/or a more precise location of that person. As 
shown in FIG. 6, a single person 600 is within a thermal 
reception radius 540 of the electronic device 100. The single 
person 600 is standing within both reception angle 308 and 
reception angle 518. However, the person 600 is located 
more centrally within, i.e., inside and more to the center of 
reception angle 308 than reception angle 518, where the user 
is right at the edge. Accordingly, infrared emissions 603 
received by proximity sensor component 201 will be stron 
ger than infrared emissions 604 received by proximity 
sensor component 202. Using this information, the one or 
more processors (116) can determine more precisely the 
location of the person 600. Additionally, the strength of the 
infrared emissions 603,604 can be used to determine the 
distance 601 the person 600 is from the electronic device 
100 as well. 
0093. As shown in FIG. 7, this optional signal strength 
measurement can be used to create four additional Zones. In 
FIG. 7, Zones 521,523.525,527 all stay the same, i.e., occur 
where only a single proximity sensor component 201,202, 
501,502 receives an infrared emission. However, previous 
Zones (522.524,526,528) have been divided into Zones 701, 
702.703,704,705,706,707, 708 in which one proximity sen 
Sor component receives a stronger signal than the other. For 
example, Zone 701 occurs for the situation described above 
with reference to FIG. 6, namely where infrared emissions 
(603) received by proximity sensor component 201 are 
stronger than infrared emissions (604) received by proximity 
sensor component 202. Zone 702 is the corollary of this 
case, namely where infrared emissions received by proxim 
ity sensor component 201 are weaker than those received by 
proximity sensor component 202. A similar analysis can be 
applied to each zone 521,523, 525, 527,701,702.703,704, 
705,706.707,708. This configuration increases the different 
directions at which the person can be located relative to the 
electronic device 100 or the user. Thus, by determining 
which proximity sensor component receives the infrared 
emission, or where two proximity sensor components 
receive an emission which one receives the stronger emis 
Sion, the one or more processors (116) can determine more 
precisely where a person or persons may be located about 
the electronic device 100. 

0094 Distance from the electronic device 100 device can 
be determined from the magnitude of the received emission 
as well. In one or more embodiments, the one or more 
processors (116) of the electronic device 100 are operable to 
determine a magnitude of the infrared emission to determine 
a distance (601) of a single person or a plurality of people 
relative to the housing (101) of the electronic device 100. 
0.095 Explanatory use cases to illustrate the operation of 
the electronic device 100 are shown generally in FIGS. 8-9, 
with additional features shown in FIGS. 10-12 and 16-17. 
Turning now to FIG. 8, as shown a user 800 is holding the 
electronic device 100 toward the second end 410 and is 
standing along the second direction 412 relative to the 
electronic device 100. Accordingly, proximity sensor com 
ponents 501,502 receive infrared emissions 801 from the 
user's body 802 along the second direction 412. Since the 
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user 800 is the only person within the thermal reception 
radius (540), the one or more processors (116) of the 
electronic device 100 operate 803 the electronic device 100 
in the first mode 804 of operation. In one embodiment the 
normal mode of operation is one in which no restrictions are 
placed upon access to information from the electronic device 
100. In this embodiment, the first mode 804 of operation is 
a normal mode of operation. Accordingly, the user 800 has 
free access to the information in the electronic device 100, 
as evidenced by the fact that the user 800 is looking at a 
picture 805 of their dog, B-man. 
0096. In one or more embodiments, the one or more 
processors (116) can optionally attempt to identify 806 the 
user 800 prior to entering the first mode 804 of operation. 
Recall from above that in one embodiment the electronic 
device 100 can include an intelligent imager (150) config 
ured to capture an image of an object and determine whether 
the object matches predetermined criteria. The intelligent 
imager can include an identification module (151) having 
optical recognition Such as include image recognition, char 
acter recognition, visual recognition, facial recognition, 
color recognition, shape recognition and the like. Alterna 
tively, the electronic device can have an identification mod 
ule (151) operable with an audio input, such as a microphone 
included with the other sensors 109. Where this is the case, 
the one or more processors (116) can optionally attempt to 
identify the user 800 using one of these techniques prior to 
entering the first mode 804 of operation. 
0097 Turning now to FIG. 9, another person 900 has 
entered the thermal reception radius (540). The other person 
900 emits infrared emissions 901 to the proximity sensor 
components 201,202 disposed at the first end 409 of the 
electronic device 100. Since the other person 900 is within 
the thermal reception radius (540), the one or more proces 
sors (116) of the electronic device 100 operate 903 the 
electronic device 100 in a second mode 904 of operation. In 
this embodiment, the second mode 904 of operation is a 
mode of operation. In one embodiment the privacy mode 
1003 of operation is one in which one or more restrictions 
are placed upon access to information from the electronic 
device 100. Accordingly, the picture (805) of B-man has bee 
replaced by a non-descript screen saver 905. The other 
person 900 is therefore unable to eavesdrop into the user's 
photo collection or other information. 
0098 Advantageously, one or more embodiments of the 
disclosure conveniently cause the electronic device 100 to 
enter the privacy mode without drawing attention to the user 
800, and without requiring the user to delivering any touch 
input or voice input. Accordingly, the user 800 is assured 
that the other person 900 will not hear or see private 
information, such as medical diagnosis, breakup messages, 
or other sensitive information or any information the user 
previously labeled as private or sensitive. As noted above, 
these restrictions are only explanatory examples. Others will 
be readily obvious to those of ordinary skill in the art having 
the benefit of this disclosure. 

0099. In one or more embodiments, the information 
access restrictions applied in the privacy mode of operation 
are user definable. For example, a user 800 may desire the 
ability to read private information to be OFF when the other 
person 900 is within the thermal reception radius (540), 
while desiring the ability to show pictures to the other person 
900 to be ON. Similarly, the user 800 may want the 
presentation of private information to be precluded, while 
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allowing the presentation of public information. For 
example, the user 800 may want to preclude the presentation 
of a text message sent from a friend, while allowing the 
presentation of a publicly available stock quote. In yet 
another embodiment, the user 800 may want some informa 
tion to be presented on certain portions of the display 102. 
while precluding the presentation of information on portions 
of the display 102 visible to the other person 900. The one 
or more processors (116) may therefore present information 
on some portions of the display 102 while leaving other 
portions blank. Such an embodiment is useful for privacy 
modes of operation when the user 800 wants information to 
be present only on portions of the electronic device 100 
oriented towards or facing them. In still other embodiments, 
operation in the privacy mode may simply require an 
additional factor of authentication. One example of this may 
be simply challenge the authentication of the user by using 
biometrics or wireless authentication or some other auto 
matic technique. Other configurations will be obvious to 
those of ordinary skill in the art having the benefit of this 
disclosure. 

0100. In one or more embodiments, as noted below with 
reference to FIG. 13, the proximity sensor components can 
be used to determine distance. Where, for example, another 
person is present as detected by the proximity sensor com 
ponent, the electronic device can determine a distance from 
the electronic device at which the other person is located. In 
one or more embodiments, the privacy mode is not actuated 
until the other person comes within a predefined distance of 
the electronic device, such as five feet. Thus, the electronic 
device might continue to operate in the normal mode until 
the other person is closer. 
0101 Turning to FIGS. 10 and 11, the general operation 
of an electronic device 100 is summarized. Beginning with 
FIG. 10, only the user 800 is within the thermal reception 
radius (540). When this occurs, the one or more processors 
(116) are operable to detect that the user 800 is within the 
thermal reception radius (540) along a first direction using a 
subset of the four proximity sensor components (201,202, 
501.502). Accordingly, the one or more processors (116) can 
operate 803 the electronic device 100 in a first mode 804 of 
operation. 
0102. In one or more embodiments, the one or more 
processors (116) can optionally attempt to identify (805) the 
user 800 prior to entering the first mode 804 of operation 
using an intelligent imager (150) configured to capture an 
image of an object and determine whether the object 
matches predetermined criteria. The intelligent imager can 
include an identification module (151) having optical rec 
ognition Such as include image recognition, character rec 
ognition, visual recognition, facial recognition, color recog 
nition, shape recognition and the like. Alternatively, the 
electronic device can have an identification module (151) 
operable with an audio input, such as a microphone included 
with the other sensors 109. Where this is the case, the one 
or more processors (116) can optionally attempt to identify 
the user 800 using one of these techniques prior to entering 
the first mode 804 of operation. 
(0103). By contrast, as shown in FIG. 11, both the user 800 
and the other person 900 are within the thermal reception 
radius (540). Another subset of the four proximity sensor 
components (201,202,501.502) determines that the other 
person 900 is within the thermal reception radius (540) 
along a second direction. Accordingly, the one or more 
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processors (116) can operate 903 the electronic device 100 
in a second mode 904 of operation that is different from the 
first mode (804) of operation. 
0104. Other functions can be performed as well. Turning 
to FIG. 12, when the user 800 and the other person 900 are 
within the thermal reception radius (540), in one embodi 
ment the one or more processors (116) are operable to 
determine a location 1201 of user 800 and/or the other 
person 900 relative to the housing (101) of the electronic 
device 100 by the different directions detected with the 
different subsets of proximity sensor components (201.202, 
501.502) as described above with reference to FIGS. 6-7. In 
one or more embodiments, the one or more processors (116) 
can then execute 1202 a control operation 1203 as a function 
1204 of the location 1201. 
0105 For example, the control operation 1203 may be a 
security operation that precludes the presentation of at least 
some information on the display (102) of the electronic 
device 100. Other security operations include presenting an 
alert of incoming messages on the display (102), while 
precluding the content of messages from being presented on 
the display (102), disabling the presentation of some or all 
text messages or chat messages, locking the display (102), 
allowing access to non-sensitive information while preclud 
ing access to sensitive or private information, overriding 
location sensors and beacons, presenting message and elec 
tronic mail subjects only on the display (102) while pre 
venting the presentation of message or electronic mail 
content, or transitioning a voice control interface engine 
operating in the electronic device 100 between a normal 
mode of operation and a discrete mode of operation. The 
examples above of security operations are illustrative only. 
Others will be readily obvious to those of ordinary skill in 
the art having the benefit of this disclosure. 
0106 Turning now to FIG. 13, in one embodiment when 
the user 800 and the other person 900 are within the thermal 
reception radius (540), the one or more processors (116) are 
operable to determine a distance 1301 of other person 900 of 
people relative to the housing (101) of the electronic device 
100. In one or more embodiments, the one or more proces 
sors (116) can then execute 1302 a control operation 1303 as 
a function 1304 of the distance 1301. Examples of possible 
control operations 1303 were listed in the preceding para 
graph. Still others will be obvious to those of ordinary skill 
having the benefit of this disclosure. 
0107 While a normal mode and a privacy mode are two 
illustrative modes of operation in accordance with one or 
more embodiments of the disclosure, other modes can be 
used as well. For example, in another embodiment an 
electronic device can function in a quasi-private mode. In 
the quasi-private mode, an electronic device can be config 
ured, when detecting multiple people within the thermal 
reception radius and identifying one of the people as the 
user, the one or more processors of the electronic device can 
be configured to initially enter privacy mode, but to instantly 
or partially transition toward normal mode operation after 
interacting with the user. This method is illustrated generally 
in FIGS. 21 and 22. 

0108 Turning now to FIG. 21, the one or more proces 
sors (116) are operable to detect that the user 800 is within 
the thermal reception radius (540) along a first direction 
using a Subset of the four proximity sensor components 
(201202,501.502). However, another subset of the four 
proximity sensor components (201.202,501.502) determines 
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that another person 900 is within the thermal reception 
radius (540) along a second direction. In one embodiment 
where this occurs, the one or more processors (116) can 
operate the electronic device 100 in a third mode of opera 
tion, which is a quasi-private mode of operation. 
0109. In the quasi-private mode of operation, the elec 
tronic device 100 is initially in a privacy mode, but begins 
to move into, or toward, the normal mode of operation after 
interacting with the user 800. Illustrating by example, pre 
sume the user 800 and the other person 900 are in conduct 
ing a meeting. In one embodiment, the one or more proces 
sors (116) detect 2101 that multiple people are within a 
thermal reception radius (540) of the electronic device 100. 
Accordingly, the electronic device 100 is initially placed into 
privacy mode. 
0110. The one or more processors (116) the attempt to 
identify 2102 the user 800. As noted above, this can be done 
using an intelligent imager (150) configured to capture an 
image of an object and determine whether the object 
matches predetermined criteria. The intelligent imager can 
include an identification module (151) having optical rec 
ognition Such as include image recognition, character rec 
ognition, visual recognition, facial recognition, color recog 
nition, shape recognition and the like. Alternatively, the 
electronic device can have an identification module (151) 
operable with an audio input, such as a microphone included 
with the other sensors 109. 

0111. Where the user is identified, the one or more 
processors (116) can then prompt 2103 the user 800. For 
example, the one or more processors (116) may cause an 
audible message saying, "Excuse me, you have a text 
message' to be annunciated through a loudspeaker. If the 
user 800 believes that they are in a safe place, they may 
respond by saying, "Read it.” Accordingly, the one or more 
processors (116) can transition into the normal mode of 
operation. In one or more embodiments, this transition is 
transitory in that the process of FIG. 21 recurs with each 
incoming message or information. Accordingly, the user 800 
has the opportunity to decline having the next message read 
aloud, while allowing a third message to be read, and so 
forth. 

0112. In one or more embodiments, rather than reading 
an entire message, portions of content can be delivered in 
Succession after Successive interactions with the user. This is 
shown generally in FIG. 22. 
0113 Turning now to FIG.22, the one or more processors 
(116) are operable to detect that the user 800 is within the 
thermal reception radius (540) along a first direction using a 
subset of the four proximity sensor components (201,202, 
501.502). However, another subset of the four proximity 
sensor components (201.202,501.502) determines that 
another person 900 is within the thermal reception radius 
(540) along a second direction. The one or more processors 
(116) the attempt to identify 2202 the user 800. 
0114. Where the user is identified, the one or more 
processors (116) can then prompt 2203 the user 800. For 
example, the one or more processors (116) may cause an 
audible message saying, "Excuse me, you have a text 
message' to be annunciated through a loudspeaker. Rather 
than causing all information to be delivered as was the case 
in FIG. 21, the user 800 might respond by saying, “Who’s 
it from? When this occurs, the one or more processors (116) 
might reveal 2204 a portion of the information, such as 
stating, “Bob.” The process can then repeat, with each 
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interaction revealing another portion of information. The 
user 800 might say, “What's this regarding?” The one or 
more processors (116) may then reveal a second portion of 
information by saying, “Lunch.” The user 800 may then say, 
“Read it.” Alternatively, the user 800 may want the process 
to continue by commanding another portion of information, 
such as by stating, “Lunch when?' This serial prompt-user 
response-reveal a portion of information process allows the 
electronic device 100 to serve as a virtual personal assistant 
who is sensitive to the fact that the user 800 may not want 
all of the information from a message, Voicemail, or other 
received data to be revealed in front of the other person 900. 
0115 Turning now to FIG. 14, illustrated therein is one 
explanatory method 1400 for controlling an electronic 
device having one or more proximity sensor components 
and one or more processors operable with the one or more 
proximity sensor components. Many of the method steps 
have been described above with reference to the apparatus 
and system components, and thus will only be described 
briefly here. 
0116. At step 1401, the method 1400 detects, with a 
plurality of proximity sensor components, a first person is 
within a thermal reception radius of the electronic device 
along a first direction from the electronic device. In one 
embodiment, this step 1401 occurs when two proximity 
sensor components defining reception beams oriented at 
least partially in the first direction detect the presence of a 
person from received infrared emissions from the person. 
0117. At decision 1402, where the first person is within 
the thermal reception radius, the method 1400 determines 
whether a second person is within the thermal reception 
radius along a second direction from the electronic device. 
In one embodiment, the second direction is different than the 
first direction of step 1401. For example, the second direc 
tion can be opposite the first direction, orthogonal to the first 
direction, at an acute angle relative to the first direction, or 
at an obtuse angle relative to the first direction. In one 
embodiment, the second person is detected using two addi 
tional proximity sensor components defining reception 
beams oriented at least partially in the second direction. 
0118. At step 1403, where only the single person is within 
the thermal reception radius, the method 1400 can perform 
a control operation to operate the device in a normal mode 
of operation. At optional decision 1404, the method 1400 
can attempt to identify the person. In one optional embodi 
ment, the method 1400 may perform the control operation 
only where the first person is identified. 
0119. At step 1405, where a second person is also within 
the thermal reception radius, the method 1400 can perform 
another control operation to operate the electronic device in 
a privacy mode. As previously described, the privacy mode 
can take one or many forms. In one embodiment, the privacy 
mode of operation comprises precluding presentation of 
messages on a display of the electronic device. In another 
embodiment, the privacy mode of operation comprises pre 
senting only a portion of messages on a display of the 
electronic device. In another embodiment, the privacy mode 
of operation comprises locking a display of the electronic 
device. In another embodiment, the privacy mode of opera 
tion comprises requiring user entry of personal identification 
indicia. In still another embodiment, the privacy mode of 
operation comprises reducing a volume of an audio output 
device. Of course, combinations of these approaches can be 
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used. Still others will be obvious to those of ordinary skill 
in the art having the benefit of this disclosure. 
I0120 To this point, embodiments of the disclosure have 
been directed to identifying a single person within a thermal 
reception radius to operate an electronic device in a first 
mode, which can be a normal mode, of operation. When 
multiple people are detected, especially along different 
directions, the electronic device can be operated in a second 
mode, which can be a privacy mode of operation. It should 
be noted that embodiments of the disclosure are not so 
limited. There are numerous other features that can be 
accomplished by employing “top end or “front looking 
proximity sensor components along with “bottom end or 
“rear looking proximity sensor components. One method 
illustrating such a feature is shown in FIG. 15. 
I0121 Turning now to FIG. 15, an electronic device 100 
is shown with four proximity sensor components 201,202, 
501,502. The proximity sensor components 201202,501, 
502 detect when a first person is within a thermal reception 
radius of the electronic device 100 along a first direction 
from the electronic device. The proximity sensor compo 
nents 201,202,501,502 can also detect when a second person 
is within the thermal reception radius along a second direc 
tion that is different from the first direction. 
I0122) The electronic device 100 of FIG. 15 is equipped 
with an application that is configured to present an indica 
tion 1501,1502,1503,1504 on the display 102 when a second 
person is within the thermal reception radius. To illustrate 
how this can occur, four people 1505,1506,1507,1508 are 
shown in FIG. 15. Each is a different distance from the 
electronic device 100, and is located at a different corner 
1509,1510,1511,1512. The proximity sensor components 
201,202.203,204 detect the relative locations and/or dis 
tances of the four people 1505,1506,1507,1508 and present 
indications 1501,1502,1503,1504 of the four people 1505, 
1506,1507,1508 on the display 102. 
(0123. In one embodiment, each indication 1501,1502, 
1503,1504 differs so as to indicate to which corner 1509, 
1510,1511,1512 the four people 1505,1506,1507,1508 are 
closest. In this embodiment, the indications 1501,1502, 
1503,1504 also show how close the four people 1505,1506, 
1507,1508 are to the electronic device 100. 
0.124 For example, note that indication 1502 is larger 
than indication 1501. This is due to the fact that person 1506 
is closer to the electronic device 100 than person 1505. 
Other techniques can be used as well. Indications 1503,1504 
are the same size. However, indication 1504 is darker than 
indication 1503 because person 1508 is closer to the elec 
tronic device 100 than person 1507. Note also that the 
indications 1501,1502,1503,1504 are each presented on the 
display 102 in a corner corresponding to where the four 
people 1505,1506,1507,1508 are standing, respectively. 
Thus, if person 1506 moved closer to corner 1509, its 
corresponding indication 1502 might move as well. Advan 
tageously, this application can be used for navigation and 
other purposes. An illustrative use case is provided in FIGS. 
16-17. 
0.125 Beginning with FIG. 16, a user 800 is holding the 
electronic device 100 toward the second end 410 and is 
standing along the second direction 412 relative to the 
electronic device 100. Accordingly, proximity sensor com 
ponents 501,502 receive infrared emissions 801 from the 
user's body 802 along the second direction 412. Since the 
user 800 is the only person within the thermal reception 
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radius (540), the one or more processors (116) of the 
electronic device 100 operate the electronic device 100 in a 
normal of operation. Accordingly, the user 800 has free 
access to the information in the electronic device 100, as 
evidenced by the fact that the user 800 is looking at a picture 
805 of their dog, B-man. 
0126. In this illustrative embodiment, the user 800 has 
turned privacy mode activation OFF. Note that for all 
embodiments above, the choice whether to allow the privacy 
mode to actuate is user definable. A user can override the 
privacy feature at any time. 
0127. The user 800 has an application installed on the 
electronic device 100 that presents an indication on the 
display 102 when another person is within the thermal 
reception radius. In one embodiment, this application only 
relies upon proximity sensor components 201.202 disposed 
opposite the electronic device 100 from the user, which in 
this case are the two proximity sensor components 201,202 
disposed at the top 409 of the device. In another embodi 
ment, the user 800 can configure the application to ignore 
the proximity sensor components 501,502 closest to the 
body 802, i.e., those proximity sensor components 501,502 
that receive the highest magnitude infrared emissions. This 
prevents the display 102 from being cluttered with indica 
tions corresponding to the user 800 himself. 
0128. As shown in FIG. 17, when another person 900 
enters the thermal reception radius, the other person 900 is 
detected by these proximity sensor components 201,202. 
Accordingly, the one or more processors (116) of the elec 
tronic device 100 can present an indication 1701 on the 
display 102. In one embodiment, the indication 1701 is 
superimposed along the display 102 so that the user 800 can 
see both the picture 805 of B-man and the indication 1701 
simultaneously. 
0129. In this illustrative embodiment, the indication 1701 
indicates to which corner 1702 of the electronic device 100 
the person is closest as detected by which proximity sensor 
component 202 receives the strongest infrared emission. 
Accordingly, the user 800 can gaze at the picture 805 of 
B-man and can use the display 102 as a navigation device to 
avoid hitting bystanders, including the other person 900, 
while walking down the street. Other unique and innovative 
features, similar and different from the navigation feature 
0130. In the foregoing specification, specific embodi 
ments of the present disclosure have been described. How 
ever, one of ordinary skill in the art appreciates that various 
modifications and changes can be made without departing 
from the scope of the present disclosure as set forth in the 
claims below. Thus, while preferred embodiments of the 
disclosure have been illustrated and described, it is clear that 
the disclosure is not so limited. Numerous modifications, 
changes, variations, Substitutions, and equivalents will occur 
to those skilled in the art without departing from the spirit 
and scope of the present disclosure as defined by the 
following claims. Accordingly, the specification and figures 
are to be regarded in an illustrative rather than a restrictive 
sense, and all such modifications are intended to be included 
within the scope of present disclosure. The benefits, advan 
tages, solutions to problems, and any element(s) that may 
cause any benefit, advantage, or Solution to occur or become 
more pronounced are not to be construed as a critical, 
required, or essential features or elements of any or all the 
claims. The disclosure is defined solely by the appended 
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claims including any amendments made during the pen 
dency of this application and all equivalents of those claims 
as issued. 

What is claimed is: 
1. An electronic device, comprising: 
a housing: 
one or more processors; 
a plurality of proximity sensor components operable with 

the one or more processors, each proximity sensor 
component: 
comprising an infrared signal receiver to receive an 

infrared emission from an object external to the 
housing; and 

disposed about a perimeter of the housing with at least 
a first proximity sensor component defining at least 
a first reception beam oriented at least partially in a 
first direction from the housing and at least a second 
proximity sensor component defining at least a sec 
ond reception beam oriented at least partially in a 
second direction relative to the housing, the second 
direction different from the first direction; 

the one or more processors operable to: 
detect, with the at least a first proximity sensor com 

ponent, a person is within a thermal reception radius 
of the electronic device along the first direction; and 

determine, with the at least a second proximity sensor 
component, whether another person is within the 
thermal reception radius of the electronic device 
along the second direction; and 

where only the person is within the thermal reception 
radius, operate the electronic device in a first mode 
of operation; and 

where the person and the another person are within the 
thermal reception radius, operate the electronic 
device in a second mode of operation. 

2. The electronic device of claim 1, the first mode of 
operation comprising a normal mode of operation, the 
second mode of operation comprising a privacy mode of 
operation. 

3. The electronic device of claim 1, the first mode of 
operation comprising a normal mode of operation, the 
second mode of operation comprising a quasi-private mode 
of operation. 

4. The electronic device of claim 1, the plurality of 
proximity sensor components comprising four proximity 
sensor components disposed at corners of the housing, 
respectively. 

5. The electronic device of claim 4, further comprising a 
display, the one or more processors further to present an 
indication on the display when the another person is within 
the thermal reception radius. 

6. The electronic device of claim 5, the indication indi 
cating to which corner of the housing the another person is 
closest. 

7. The electronic device of claim 6, the indication super 
imposed along a display presentation. 

8. The electronic device of claim 4, the at least a first 
proximity sensor component comprising two proximity sen 
Sor components disposed at a first end of the housing, the at 
least a second proximity sensor components comprising 
another two proximity sensor components disposed at a 
second end of the housing. 
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9. The electronic device of claim 1, the one or more 
processors to determine a magnitude of the infrared emis 
sion to determine a distance of the another person from the 
housing. 

10. The electronic device of claim 1, the electronic device 
comprising a display, the one or more processors to preclude 
presentation of at least Some information on the display 
when the another person is within the thermal reception 
radius. 

11. The electronic device of claim 1, the one or more 
processors to execute a security operation of the electronic 
device when the another person is within the thermal recep 
tion radius. 

12. A method for controlling an electronic device, com 
prising: 

detecting, with a plurality of proximity sensor compo 
nents, a first person is within a thermal reception radius 
of the electronic device along a first direction from the 
electronic device; 

where the first person is within the thermal reception 
radius, determining whether a second person is within 
the thermal reception radius along a second direction 
from the electronic device, the second direction differ 
ent from the first direction; and 

performing, by one or more processors operable with the 
plurality of proximity sensor components: 
a control operation to operate the electronic device in a 

normal mode of operation when the only the first 
person is within the thermal reception radius; and 

another control operation to operate the electronic 
device in a privacy mode of operation when the 
second person is also within the thermal reception 
radius. 

13. The method of claim 12, the privacy mode of opera 
tion comprising precluding presentation of messages on a 
display of the electronic device. 

14. The method of claim 12, the privacy mode of opera 
tion comprising presenting only a portion of messages on a 
display of the electronic device. 

15. The method of claim 12, the privacy mode of opera 
tion comprising locking a display of the electronic device. 
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16. The method of claim 12, the privacy mode of opera 
tion comprising capturing personal identification indicia 
from a user interface . 

17. The method of claim 12, the privacy mode of opera 
tion comprising reducing a volume of an audio output 
device. 

18. The method of claim 12, further comprising identi 
fying the first person, the control operation performed only 
when the first person is identified. 

19. An electronic device, comprising: 
a housing: 
one or more processors; 
one proximity sensor component operable with the one or 
more processors and comprising an infrared signal 
receiver to receive an infrared emission from an object 
external to the housing; and 

a Switching device to redirect a reception beam of the one 
proximity sensor component between being oriented at 
least partially in a first direction from the housing and 
being oriented at least partially in a second direction 
relative to the housing, the second direction different 
from the first direction; 

the one or more processors operable to: 
detect, with the one proximity sensor component, a 

person is within a thermal reception radius of the 
electronic device along the first direction; and 

determine, with the at least a second proximity sensor 
component, whether another person is within the 
thermal reception radius of the electronic device 
along the second direction; and 

where only the person is within the thermal reception 
radius, operate the electronic device in a first mode 
of operation; and 

where the person and the another person are within the 
thermal reception radius, operate the electronic 
device in a second mode of operation. 

20. The electronic device of claim 19, the switching 
device defining one or more apertures. 
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