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(57) ABSTRACT

The use of user equipment, or distracting features thereof are
restricted or prohibited to improve vehicle operation safety.
The presence of user equipment within the operator’s or
driver’s operational area is detected. The distracting features
are then restricted either immediately or based on other con-
ditions such as vehicle speed, motion, engine state, etc. When
the conditions have been eliminated and/or the user equip-
ment is vacated from the operator’s operational area, the
restrictions can be removed or removed after a threshold
period of time.
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DISABLEMENT OF USER DEVICE
FUNCTIONALITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a utility patent application being filed in the United
States as a non-provisional application for patent under Title
35U.S.C. §100 et seq. and 37 C.F.R. §1.53(b) and, claiming
the benefit of the prior filing date under Title 35, U.S.C.
§119(e) of the United States provisional application for
patent that was filed on Apr. 21, 2011, assigned Ser. No.
61/477,681 and bearing the title of METHODS AND SYS-
TEM TO DISABLE DRIVER TEXT-MESSAGING TO
PREVENT ACCIDENTS, which application is incorporated
herein by reference in its entirety.

BACKGROUND

There have been numerous reports in media in recent years
about automobile and train accidents while the driver was
text-messaging or performing other distracting activities on
his/her handset, which may include a portable telephone, a
cellular telephone, a smart phone, a personal data assistant
(PDA), wireless computer such as iPhone, iPads,
ANDROIDS, BLACKBERRYS, etc. According to the Gov-
ernors Highway Safety Association bulletin available online
at the following Internet address: ghsa.org, 37 states, the
District of Columbia and Guam now ban text messaging for
all drivers. In 34 of these states, as well as the District of
Columbia and Guam, primary enforcement is used while the
others employ secondary enforcement. An additional 6 states
prohibit text messaging by novice drivers. Many states
include a category for cell phone/electronic equipment dis-
traction on police accident report forms. Recently, proposed
federal legislation would require states to collect this data in
order to qualify for certain federal funding.

Although statistics may vary greatly, according to
researchers from the University of North Texas health Sci-
ence Center in Ft. Worth, texting behind the wheel accounted
for 16,141 deaths between 2002 and 2007. Further, the per-
centage of all traffic deaths caused by distracted driving rose
from 11% in 1999 to 16% in 2008. This is more emphasized
by the statistic that only one-third of Americans had a cell
phone in 1999 and by 2008, 91% of Americans owned a cell
phone.

Clearly there is a need in the art for reducing or preventing
car and other motor vehicle accidents caused by drivers’
distraction due to reading or sending SMS text messages on
their mobile device. And although the danger arises from the
driver’s activity, the other passengers as well as innocent by
standers or drivers would also benefit from a solution that
would help prevent such accidents. Thus, there is a need in the
art for a solution to amplify the safety of occupants of a motor
vehicle and by standers by mitigating the possibility of driver
distraction due to receiving and/or sending/replying to text
messages on his or her mobile phone while operating a motor
vehicle.

Although the trend has clearly shown that law enforcement
is doing its fair share to mitigate these risks, similar to the law
enforcement requirements for wearing seat belts, vehicle
operators will always tend to ignore the law. As such, there is
a need in the art that can proactively operate to eliminate or
reduce the ability to receive and/or text while operating a
vehicle.

BRIEF SUMMARY

The present disclosure presents techniques to identify the
user equipment using RFID or other short-range wireless
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communication and the proximity of the user equipment to a
driver’s ROI. Once the presence of user equipment within the
operator’s or driver’s operational area is detected, distracting
features can then be restricted either immediately or based on
other conditions such as vehicle speed, motion, engine state,
etc. When the conditions have been eliminated and/or the user
equipment is vacated from the operator’s operational area, the
restrictions can be removed, relaxed or removed after a
threshold period of time.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 is a conceptual diagram of exemplary areas that
define the driver’s ROL

FIG. 2 is a system diagram illustrating the elements of one
exemplary embodiment.

FIG. 3 is a flow diagram illustrating an exemplar operation
of the system illustrated in FIG. 2.

FIG. 4 is a system diagram illustrating the elements of
another exemplary embodiment.

FIG. 5 is a system diagram illustrating the elements of
another exemplary embodiment that includes a combination
of the systems illustrated in FIG. 2 and FIG. 4.

FIG. 6 is a functional block diagram of the components of
an exemplary device that can incorporate one or more aspects
of the various embodiments and that may be used in imple-
menting aspects of the embodiments.

FIG. 7 is a schematic diagram, which shows the various
forces that are acting on a vehicle.

FIG. 8 is a flow diagram illustrating exemplary actions that
can be taken by an exemplary algorithm used to calculate the
speed of a vehicle utilizing an accelerometer to obtain input
information.

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

This disclosure presents various embodiments, as well as
features and aspects thereof, directed towards providing a
solution that disables distracting activities while driving a
vehicle. One of the challenges in such a solution is to be able
to identify the driver’s equipment (e.g., cellular telephone,
BLACKBERRY, IPAD, IPHONE, e-mail or text messaging
or web-surfing device, GPS, etc.). Thus, one aspect that can
be included in various embodiments is the ability to identify
equipment utilized by the driver and disable that equipment.
For instance, it should be a goal to disable the activities of the
driver but to still allow the other occupants of the vehicle to
utilize their equipment for such activity.

Other applications can also benefit from such driver iden-
tification. For example, cars that include a built in BLUE-
TOOTH functionality may use this capability to automati-
cally connect the correct person’s handset to the
BLUETOOTH functionality (e.g., the driver’s handset to the
speaker/microphone system in driver’s side).

Throughout this disclosure, various terms are used to
describe general classes or categories of technology and the
use of such terms should not be construed as limitations on the
various embodiments, aspects or features but rather, the term
are used to help simplify the description. Some of these terms
include the following:

The term “tag” is used to represent an RFID tag or any
short-range wireless transmitter.

The term “detector” is used to represent an RFID detector
or any wireless receiver capable of detecting the wireless
transmitter, such as a tag.
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The term “driver’s quadrant” or driver’s region of interest
(“driver’s ROI”) is used to represent the region that is proxi-
mate, close to or surrounding the driver (i.e., the space that is
usually associated as being within the driver’s reach or
“belonging to the driver” or some space within which the tag
or detector used to identify the driver can be placed). FIG. 11s
a conceptual diagram of exemplary areas that define the driv-
er’s ROI. Vehicle 100 is shown as including an ROI 110 and
vehicle 120 illustrates ROI 130. It should be appreciated that
any motorized vehicle, such as an automobile, truck, motor-
cycle, boat, plane, etc. could benefit from the disclosed
embodiments as well as non-vehicle equipment such as heavy
machinery, farm equipment, etc. It should also be appreciated
the driver’s RO, although illustrated as being on the left side
of'the car, could also be on the right side for other countries.
In fact, the ROI could be any particular region within the
vehicle, such as in back of a fire truck, in the engine room of
atrain, or even relative to critical zones around equipment that
is being operated (such as at the entrance chute of a wood
chipper machine, etc.

Furthermore, the disclosure refers to the detector “identi-
fying” the tag. In such situations, “identify”” means more than
just sensing the tag. Many techniques such as signal strength/
signal-to-noise ratio (SNR), time of arrival, etc., can be used
to detect the proximity of the tag. However, wireless tech-
nologies (e.g., RF/RFID, UWB, BLUETOOTH) are suscep-
tible to challenges such as multipath and interference. It is
sometimes possible to receive signals from unintended tags
that are not within the driver’s ROI, or sometimes it’s possible
to receive degraded or weak signals (or even not receive any
signals) from the intended tag. Different algorithms may be
incorporated to identify the tag correctly. As a non-limiting
example, time diversity may be incorporated in detecting the
correct tag. This technique operates by combining/averaging
the signals over time, using specific correlation receivers, or
by requiring N subsequent detections of the same handset as
a driver’s handset before actually recognizing/identifying it
as the driver’s), or using other algorithms that minimize false
handset detection.

The terms “handset”, “equipment” and “hand-held device”
are used herein to refer to an electronic device, usually with a
transmitter and receiver (or transceiver) used for various
types of personal communications. Such personal communi-
cations may include, but are not limited to e-mail, text-mes-
saging/SMS, Internet surfing/download/upload or/and stor-
age of information, TWEETS, FACEBOOK postings, blog
postings, etc. Furthermore, other technologies and capabili-
ties that may be developed in the future are also anticipated by
the present disclosure. A few non-limiting examples of such
handsets include personal data assistants (PDA), wireless
computers such as iPhones, iPads, ANDROIDS, BLACK-
BERRYS, etc.

The term “distracting functionalities/services” is used to
describe any or a combination of those handset functionalities
or services that may be distracting to the user while driving,
such as text messaging, Internet, typing, E-mail, keyboard/
touch screen, certain communication functionalities, or noti-
fications such as sounds/messages/displays/vibrations, etc.

In general, the various embodiments presented herein
operate to restrict or prevent distractions to the operator of a
vehicle by (a) defining conditions under which such distrac-
tions could be problematic, (b) detecting when the conditions
are satisfied, and then (c) restricting operations of the user
equipment when such conditions are satisfied. These capa-
bilities are presented in various forms throughout this disclo-
sure. The various embodiments presented, as well as variants
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thereof may not utilize all of the techniques presented herein
but in general, will operate to define, detect and restrict.

FIG. 2 is a system diagram illustrating the elements of one
exemplary embodiment. The illustrated system 200 includes
a condition detection function 220 that interfaces to the user
equipment 230 over a communications link 240. It should be
appreciated that the communications link 240 may include
any of a variety of wireless or wired technologies, including
but not limited to, INFRARED, BLUETOOTH, WiFi, RF,
etc. In operation, the condition detection function 220 inter-
faces to the vehicle or equipment 210 to detect if and when
conditions are satisfied for imposing restrictions on the opera-
tion of the user equipment 230. The conditions can be pre-
programmed into the condition detection function 220, can be
hardcoded into the software of the condition detection func-
tion, can be embedded as part of the circuitry/hardware of the
condition detection function 220 (such as a chip or series of
chips or a plug in module such as a USB jump drive etc.) or
can be loaded into the condition detection function 220 by a
user/operator. For instance, if the vehicle is operated by a
child, the parent could define and program the conditions into
the condition detection function 220 using interface device
250 through programming interface 260. Alternatively, the
condition detection function may include a direct interface to
allow programming of the conditions, such as a keypad and
display as a non-limiting example. In addition, the user equip-
ment 230 or a similar device could be used to program the
conditions into the condition detection function over the com-
munications link 240. In some embodiments, the ability to
program the conditions into the condition detection function
may be password protected or use some other security or
anti-tampering technology to prevent the operation of the
condition detection function from being inhibited, disabled,
spoofed or otherwise altered.

As a specific and non-limiting example, the condition
detection function 220 may be incorporated into a car-plug-
gable device that can be inserted into a cigarette lighter recep-
tacle (12 volt receptacle) and includes a BLUETOOTH com-
munication system for interfacing to a BLUETOOTH
enabled user equipment 230.

As another specific and non-limiting example, the condi-
tion detection function 220 may be a device installed within
the vehicle, such as a car-PC apparatus within the console or
otherwise installed within the vehicle. Such car-PC or other
device may include BLUETOOTH communications technol-
ogy for interfacing to a BLUETOOTH enabled user equip-
ment 230. The car-PC detects conditions, such as speed by
reading the vehicle speedometer via the internal bus of the
vehicle. The car-PC then imposes the restrictions on the user
equipment 230.

FIG. 3 is a flow diagram illustrating an exemplar operation
of the system illustrated in FIG. 2. The exemplary operation
300, when commenced, may, in necessary, first include the
action of obtaining programming conditions 310. As previ-
ously described, this can be preprogrammed into the condi-
tion detection function 220 prior to operation or can be pro-
grammed by a user/operator at any time once the system is in
use depending on the particular embodiments. For instance, a
rental car company may evaluate a potential renter, their
driving record, their age, their insurance coverage etc., and
program the condition detection device accordingly. Like-
wise, an insurance company may impose or program certain
conditions into the condition detection function 220. Other
examples also include, but are not limited to, parents, com-
panies, agencies, etc., imposing or programming conditions
into the condition detection function 220. Thus, in some
embodiments, the action of obtaining programming condi-
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tions 310 can be accomplished at the time of building the
system components and not a part of normal operation. In any
case, once the conditions are programmed or associated with
the system, the processing unit can read the programming
conditions.

Once the conditions are programmed into the condition
detection function 220, the condition detection function may
also operate to detect the user equipment 230. This action can
be performed in a variety of manners and may be autono-
mous, automatic, manual, etc., or a combination of a variety
of techniques. For instance, in one embodiment, a BLUE-
TOOTH peer-to-peer signaling exchange may be utilized by
the condition detection function 220 to identify user equip-
ment 230 that is proximate to the condition detection function
220. Further, the condition detection function 220 may utilize
technology to determine the location of the user equipment
230 relative to the driver’s ROI. In other embodiments, the
condition detection device can prevent operation of the
vehicle until the operator keys in his or her user equipment
identification number (such as a mobile number, MIN, etc.)
into the condition detection device and/or registers the user
equipment 230 therewith. In yet other embodiments, the con-
dition detection function 220 may simply operate on all user
equipment that is within the communication range of the
condition detection function 220. In yet another embodiment,
the user equipment 230 may be plugged or connected directly
to the condition detection function 220.

The condition detection function 220 then commences to
monitor for conditions 330. The conditions can be any of a
variety of conditions and combinations thereof, including but
not limited to, motion of the vehicle, speed of the vehicle,
time of day, location of the vehicle, type of the vehicle,
identification of the operator, etc. If conditions are detected
that invoke the imposition of restrictions 350, then the con-
dition detection function 220 causes the restrictions to be
imposed on the user equipment 230 and then continues to
monitor for conditions 330.

If conditions are not detected that would invoke the impo-
sition of restrictions 340, then in some embodiments, the
conditions may be evaluated to determine if removal of the
imposition of restrictions is warranted 360. If the conditions
warrant the removal of restrictions, then any or specific
restrictions imposed on the user equipment 230 are removed
370 and the condition detection function 220 again returns to
monitor for conditions 330. Although not illustrated, this
operation may continue in a loop until a triggering event
occurs, such as the vehicle is turned off, the user equipment
230 is removed from the vicinity of the condition detection
function 220, etc.

FIG. 4 is a system diagram illustrating the elements of
another exemplary embodiment. The illustrated system 400
includes a condition detection function 420 that may or may
not interface to the user equipment 430 over a communica-
tions link 440 depending on the particulars of the embodi-
ment. In operation, the condition detection function 440 inter-
faces to the vehicle or equipment 410 to detect if and when
conditions are satisfied for imposing restrictions on the opera-
tion of the user equipment 430. Similar to the embodiment
illustrated in FIG. 2, the conditions can be preprogrammed
into the condition detection function 420 or can be loaded into
the condition detection function 420 by a user/operator (not
illustrated in FIG. 4).

The condition detection function 420 interfaces with a user
equipment operator interface 465, which in turn interfaces to
operator equipment 470 over communications link 480. The
user equipment operator interface may be as simple as a
signal transmitter the receives a signal from the condition
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detection function 420 and transmits it to the operator equip-
ment 470, or it may be a complicated device that can engage
in communication with the conditions detection function 420
and determine what, if any messages should be sent to the
operator equipment 470. In addition, it should be appreciated
that some or all of the condition detection functionality can be
incorporated into the user equipment operator interface 465.
As such, in some embodiments, the user equipment operator
interface 465 may supplant the condition detection function
420 altogether.

The operator equipment 470, which in the illustrated
example is shown to be a mobile terminal switching operator
and/or office (MTSO) as a non-limiting example, communi-
cates with the user equipment 430 over one or more commu-
nication links 495 and through communication equipment
490 to impose restriction or relinquish the imposition of
restrictions on the user equipment 430.

As a specific and non-limiting example, the condition
detection function 420 may be incorporated into a car-plug-
gable device that can be inserted into a cigarette lighter recep-
tacle (12 volt receptacle) and includes an interface to a GPRS/
EDGE/LTE/WiIMAX or other similar device that
communications with the operator equipment. The car-plug-
gable device detects conditions, such as the car being in
motion and through the embedded or attached cellular
modem signals the mobile operator that the driver is in
motion. The mobile operator then holds all SMS messages
from being forwarded to the user equipment 430.

As another specific and non-limiting example, the condi-
tion detection function 220 may be a device installed within
the vehicle, such as a car-PC apparatus within the console or
otherwise installed within the vehicle. Such car-PC or other
device may include an interface to a GPRS/EDGE/LTE/
WiIMAX or other similar device that communications with
the operator equipment. The car-PC detects conditions, such
as speed by reading the vehicle speedometer via the internal
bus of the vehicle. The car-PC then through the embedded or
attached cellular modem signals the mobile operator that the
driver is in motion. The mobile operator then holds all SMS
messages from being forwarded to the user equipment 530.

The operation of FIG. 3 is now revisited in view of illus-
trating an exemplar operation of the system illustrated in FI1G.
4. The exemplary operation 300 includes the action of pro-
gramming conditions 310. As previously described, this can
be preprogrammed into the condition detection function 420
or can be programmed by a user/operator.

Once the conditions are programmed into the condition
detection function 420, the condition detection function may
also operate to detect the user equipment 430. This action can
be performed in a variety of manners and may be autono-
mous, automatic, manual, etc., or a combination of a variety
of techniques. For instance, in one embodiment, a BLUE-
TOOTH peer-to-peer signaling exchange may be utilized by
the condition detection function 420 to identify user equip-
ment 430 that is proximate to the condition detection function
420. Further, the condition detection function 420 may utilize
technology to determine the location of the user equipment
430 relative to the driver’s ROI. In other embodiments, the
condition detection device can prevent operation of the
vehicle until the operator keys in his or her user equipment
identification number (such as a mobile number, MIN, etc.)
into the condition detection device and/or registers the user
equipment 430 therewith. In yet other embodiments, the con-
dition detection function 420 may simply operate on all user
equipment that is within the communication range of the
condition detection function 420. In yet another embodiment,
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the user equipment 430 may be plugged or connected directly
to the condition detection function 420.

The condition detection function 420 then commences to
monitor for conditions 330. The conditions can be any of a
variety of conditions and combinations thereof, including but
not limited to, motion of the vehicle, speed of the vehicle,
time of day, location of the vehicle, type of the vehicle,
identification of the operator, etc. If conditions are detected
that invoke the imposition of restrictions 350, then the con-
dition detection function 420 sends notification to the opera-
tor equipment 470 through the user equipment operator inter-
face 465 and communications link 480. The operator
equipment 470 may then operate to cause the restrictions to be
imposed on the user equipment 430 through the communica-
tions links 495 and infrastructure equipment 490. The condi-
tion detection function 420 then continues to monitor for
conditions 330. If conditions are not detected that would
invoke the imposition of restrictions 340, then in some
embodiments, the conditions may be evaluated to determine
if removal of the imposition of restrictions is warranted 360.
If the conditions warrant the removal of restrictions, then the
condition detect function 420 sends notification to the opera-
tor equipment 470 through the user equipment operator inter-
face 465 and communications link 480. The operator equip-
ment 470 may then operate to cause the restrictions to be
removed from the user equipment 430 through the commu-
nications links 495 and infrastructure equipment 490.
Although not illustrated, this operation may continue in a
loop until a triggering event occurs, such as the vehicle is
turned off, the user equipment 430 is removed from the vicin-
ity of the condition detection function 420, etc.

FIG. 5 is a system diagram illustrating the elements of
another exemplary embodiment that includes a combination
of'the systems illustrated in FIG. 2 and FIG. 4. The illustrated
system 500 includes a condition detection function 520 that
may or may not interface to the user equipment 530 over a
communications link 540 depending on the particulars of the
embodiment. In operation, the condition detection function
540 interfaces to the vehicle or equipment 510 to detect if and
when conditions are satisfied for imposing restrictions on the
operation of the user equipment 530. Similar to the embodi-
ment illustrated in FIG. 2, the conditions can be prepro-
grammed into the condition detection function 520 or can be
loaded into the condition detection function 520 by a user/
operator (not illustrated in FIG. 5).

The condition detection function 520 interfaces with a user
equipment operator interface 565, which in turn interfaces to
operator equipment 570 over communications link 580. The
user equipment operator interface may be as simple as a
signal transmitter the receives a signal from the condition
detection function 520 and transmits it to the operator equip-
ment 570, or it may be a complicated device that can engage
in communication with the conditions detection function 520
and determine what, if any messages should be sent to the
operator equipment 570. In addition, it should be appreciated
that some or all of the condition detection functionality can be
incorporated into the user equipment operator interface 565.
As such, in some embodiments, the user equipment operator
interface 565 may supplant the condition detection function
520 altogether.

The operator equipment 570, which in the illustrated
example is shown to be a mobile telephone switching opera-
tor and/or office (MTSO) as a non-limiting example, commu-
nicates with the user equipment 530 over one or more com-
munication links 595 and through communication equipment
590 to impose restriction or relinquish the imposition of
restrictions on the user equipment 530.
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The operation of FIG. 3 is now revisited in view of illus-
trating an exemplar operation of the system illustrated in FI1G.
5. The exemplary operation 300 includes the action of pro-
gramming conditions 310. As previously described, this can
be preprogrammed into the condition detection function 520
or can be programmed by a user/operator.

Once the conditions are programmed into the condition
detection function 520, the condition detection function may
also operate to detect the user equipment 530. This action can
be performed in a variety of manners and may be autono-
mous, automatic, manual, etc., or a combination of a variety
of techniques. For instance, in one embodiment, a BLUE-
TOOTH peer-to-peer signaling exchange may be utilized by
the condition detection function 520 to identify user equip-
ment 530 that is proximate to the condition detection function
520. Further, the condition detection function 520 may utilize
technology to determine the location of the user equipment
530 relative to the driver’s ROI. In other embodiments, the
condition detection device can prevent operation of the
vehicle until the operator keys in his or her user equipment
identification number (such as a mobile number, MIN, etc.)
into the condition detection device and/or registers the user
equipment 530 therewith. In yet other embodiments, the con-
dition detection function 520 may simply operate on all user
equipment that is within the communication range of the
condition detection function 520. In yet another embodiment,
the user equipment 530 may be plugged or connected directly
to the condition detection function 520. It should also be
appreciated that the user equipment 530 (in this and in other
embodiments) may be linked or associated with the condition
detection function 520 by the operator equipment 570. For
instance, when the user equipment 530 registers with the
operator equipment 570, the operator equipment 570 may
associate the user equipment 530 with a particular condition
detection function 520. This can be accomplished in a variety
of manners including identifying the location of the user
equipment 530 and the condition detection function 520, or
one or more of the condition detection function 520 and user
equipment 530 can detect the other and provide this informa-
tion to the operator equipment 570.

The condition detection function 520 then commences to
monitor for conditions 330. The conditions can be any of a
variety of conditions and combinations thereof, including but
not limited to, motion of the vehicle, speed of the vehicle,
time of day, location of the vehicle, type of the vehicle,
identification of the operator, etc. If conditions are detected
that invoke the imposition of restrictions 350, then the con-
dition detection function 520 may impose the restrictions on
the user equipment 530. In addition or alternatively, the con-
dition detection function 520 may send notification to the
operator equipment 570 through the user equipment operator
interface 565 and communications link 580. The operator
equipment 570 may then operate to cause the restrictions to be
imposed on the user equipment 530 through the communica-
tions links 595 and infrastructure equipment 590. The condi-
tion detection function 520 then continues to monitor for
conditions 330.

If conditions are not detected that would invoke the impo-
sition of restrictions 340, then in some embodiments, the
conditions may be evaluated to determine if removal of the
imposition of restrictions is warranted 360. If the conditions
warrant the removal of restrictions, then the condition detect
function 520 removes the restrictions on the user equipment
530 and/or sends notification to the operator equipment 570
through the user equipment operator interface 565 and com-
munications link 580. The operator equipment 570 may then
operate to cause the restrictions to be removed from the user
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equipment 530 through the communications links 595 and
infrastructure equipment 590. Thus, in the illustrated embodi-
ment, the condition detection function 520 and the operator
equipment 570 may impose restrictions, may share the
responsibility for imposing the restrictions, or may be
assigned certain capabilities for restricting the operation of
the user equipment 530. Although not illustrated, this opera-
tion may continue in a loop until a triggering event occurs,
such as the vehicle is turned off, the user equipment 530 is
removed from the vicinity of the condition detection function
520, etc.

Thus, it can be appreciated from the illustrated exemplary
systems in FIG. 2, FIG. 4 and FIG. 5, as well as the operation
described in FIG. 3, that at least four operational configura-
tions can be employed by various embodiments. These opera-
tional configurations are presented herein as non-limiting
examples to further illustrate the operation of various
embodiments.

One operational configuration includes fully or partially
disabling user equipment functions via a detachable/plug-
gable apparatus (e.g. pluggable into the cigarette lighter slot).
If the programmed condition is the car being in motion, the
pluggable apparatus may contain a velocity sensor (such as an
accelerometer or global positioning system function) and a
BLUETOOTH wireless transceiver to signal that motion of
the vehicle has been detected and notify the user equipment of
such conditions. This operational configure can include soft-
ware and/or hardware functionality in the user equipment to
detect and authenticate the alert of the pluggable apparatus
(condition detection function) “car-in-motion” in order to
disable functionality of the user equipment, such as the noti-
fication of receipt of an incoming text message. In such an
operational configuration, a BLUETOOTH peer-to-peer soft-
ware protocol may be utilized to enable this to happen.

Another operational configuration operates to fully or par-
tially disable functions of the user equipment via a detach-
able/pluggable apparatus (e.g. pluggable into the cigarette
lighter slot). If the programmed condition is the car being in
motion, the pluggable apparatus may contain a velocity sen-
sor and a cellular modem radio to signal that motion of the
vehicle has been detected and notify the user equipment of
such condition through available GSM and/or other cellular
protocols and channels used for the delivery of data, such as
GPRS and Edge so that the operator can disable functions of
the user equipment or prevent certain data from being sent to
the user equipment, such as putting a hold on all SMS mes-
sage forwarding to the user equipment.

Another operational configuration includes fully or par-
tially disabling user equipment functions (such as SMS mes-
saging features) utilizing the speedometer reader in a car
computer and through a BLUETOOTH wireless transceiver,
built-in or plugged into the car computer. The car computer
then signals the condition being met (such as the vehicle
being in motion or exceeding a threshold speed) to the user
equipment and, the user equipment then self-imposes the
restriction of the function. This operational configuration
may utilize software and/or hardware functionality within the
user equipment to detect and authenticate the alert of the
condition detection function that the condition(s) is met prior
to disabling the function(s), such as notification of receipt of
incoming text messages. A BLUETOOTH peer-to-peer soft-
ware protocol enables this capability.

Yet another operational configuration operates to fully or
partially disable functions of the user equipment by utilizing
the speedometer reader in a vehicle computer and through a
radio modem to wirelessly signal that the conditions have
been met, such as motion of the vehicle and/or threshold

20

25

30

35

40

45

50

55

60

65

10

speeds ofthe vehicle to the operator equipment through avail-
able channels. For instance, if the modem is a cellular
modem, the channels may include GSM and other cellular
protocols and channels used for the delivery of data, such as
GPRS and Edge so that the Mobile operator can restrict the
functionality of the user equipment, such as putting a hold on
all SMS messages forwarded to a cellular telephone user
equipment.

It should be appreciated that non-limiting examples of
technology, equipment and communication protocols are pre-
sented herein to provide a clear understanding but, the various
embodiments should not be restricted to such disclosure.
Other technologies can be employed and are anticipated. For
instance, in one embodiment, the operator equipment may be
based on paging technology such as POCSAG, FLEX, etc.
Analog cellular equipment may also be utilized with the
implementation of CDPD technology. Proprietary communi-
cation channels and technologies are also anticipated.

Two of the capabilities that are mentioned in the above-
described operational configuration and embodiments a)
motion sensing and b) Blue-tooth peer-to-peer communica-
tion are now further explained.

Motion sensing: Motion sensing can be provided in a vari-
ety of manners in various embodiments and, one or more of
the techniques may be incorporated into the various embodi-
ments. On technique is by the use of accelerometers. Accel-
erometers are useful in detecting velocity, such as the speed
and direction of motion. Multiple accelerometers may be
used to detect motion in various planes. For instance, the X-Y
plane may be used to indicate forward and backward motion.
The Z plane can be added to identify when the vehicle is
turning. Further, the Z plane can be used in aircraft to deter-
mine if the aircraft is ascending or descending. GPS technol-
ogy may also be used to detect motion and velocity. The
speedometer of the vehicle may also be used to detect motion
and velocity. In aircraft, other devices may be used to detect
altitude, air speed, etc. Similarly, speedometer technology
employed in marine vehicles may also be utilized as well as
the above-listed technologies.

Bluetooth peer-to-peer: BLUETOOTH peer-to-peer is a
communication standard protocol that has been established
by standards bodies to allow wireless data transfer of devices
using BLUETOOTH wireless radio. In various embodiments,
the device detecting a motion, such as the condition detection
function, may establish a peer-to-peer session with the user
equipment (i.e., a cellular telephone as a non-limiting
example). The cellular telephone may utilize a software
application running within the cellular telephone and/or hard-
ware that will allow this peer-to-peer communication to hap-
pen. The software application and/or hardware may further
authenticate the transmitting device and interpret its message.
Once the message is interpreted the application and/or hard-
ware may then disable a feature or features of the cellular
telephone, such as the notification feature of the SMS receiv-
ing routine. In such embodiments, the two devices commu-
nicating the protocol need to be paired up initially so that
subsequent authentications may occur successfully.

In embodiments that utilize operator equipment to help
control and/or restrict the user equipment functions, the con-
dition detection function communicates to the operator
equipment through a data modem offered and/or authorized
by the operator itself. The modem and the service is readily
available and do not need to be created but, as mentioned
above, new technologies may be created for such capabilities.

Implementation Example 1

One exemplary embodiment may provide a near real-time
messaging and alerting system for detecting a motor vehicle
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in motion, and further disabling the SMS text messaging
features of the driver’s mobile (cellular) telephone. In this
exemplary embodiment, a car pluggable apparatus and a
wireless communication protocol between said apparatus and
mobile telephone are employed. The apparatus includes an
accelerometer to detect speed and direction and/or velocity of
the vehicle. The communication protocol is utilized to send
signals to the mobile telephone to cause the disablement of
the SMS text messaging features of the driver’s mobile tele-
phone.

Implementation Example 2

Another exemplary embodiment may provide a near real-
time messaging and alerting system for detecting a motor
vehicle in motion, and further disabling the SMS text mes-
saging features of the driver’s mobile (cellular) telephone. In
this exemplary embodiment, a vehicle installed computer or
entertainment and control center utilizes a wireless commu-
nication protocol between the vehicle computer and the
mobile telephone. The vehicle computer may include a con-
nection to the internal vehicle signals to detect and receive the
vehicle speed. Through the transmission of signals utilizing
the communication protocol, the vehicle computer can invoke
the disablement of the SMS text messaging features of the
driver’s mobile telephone.

Implementation Example 3

Another exemplary embodiment may provide a near real-
time messaging and alerting system for detecting a vehicle
being in motion, and further disabling the SMS text messag-
ing features of the driver’s mobile (cellular) telephone. In this
exemplary embodiment, a car pluggable apparatus includes
anaccelerometer to detect speed and direction and/or velocity
of'the vehicle and a radio data modem compatible with oper-
ating cellular channels and in communication with a mobile
operator. The motion of the motor vehicle is detected and
signals conveying such information are transmitted to the
mobile operator using said data modem. The mobile operator
then operates to disable SMS test messages from being for-
warded to driver’s mobile telephone.

Implementation Example 4

Another exemplary embodiment may provide a near real-
time messaging and alerting system for detecting a vehicle in
motion, and further disabling the SMS text messaging fea-
tures of the driver’s mobile (cellular) telephone. In this exem-
plary embodiment, a vehicle installed computer or entertain-
ment and control center includes a connection to the internal
vehicle signals for reading or detecting the car speed. A radio
data modem is attached to or embedded within the vehicle
computer and is compatible with an operating cellular chan-
nels and in communication with a mobile operator. The
motion of vehicle is detected and signals conveying such
information are transmitted to the mobile operator using said
data modem. The mobile operator then operates to disable
SMS text messages from being forwarded to driver’s mobile
phone.

Implementation Example 5

Another exemplary embodiment may provide a method for
disabling the SMS text messaging notification features of
mobile telephones using a BLUETOOTH wireless peer-to-
peer protocol between a commanding device and the mobile
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telephone. The method includes initializing the BLUE-
TOOTH technology to create a pairing between the com-
manding device and the mobile telephone. A messaging ses-
sion includes sending a prescribed command to the mobile
telephone from the commanding device. An authentication
routine may be executed by the mobile telephone to authen-
ticate the prescribed command. A command interpretation
and execution routine then disables the alerting and notifica-
tion of SMS text messages received by the mobile telephone.
User Equipment Detection

One aspect or function that can be incorporated into vari-
ous embodiments is the use of RFID technology for the detec-
tion of the user equipment and verification of user equipment
within the driver’s ROI. An exemplary technique to enable
this capability is through the use of a tag and detector, such as
an RFID tag and detector as a non-limiting example. The tag
can be embedded within, connected physically or wirelessly
to, or simply be proximate to the user equipment. In such a
configuration, the detector can then be placed in or near the
driver’s ROI. In other embodiments, the detector can be
embedded within, connected physically or wirelessly to, or
simply be proximate to the user equipment. In such a con-
figuration, the tag can be placed within the driver’s ROI.

The detection of the tag by the detector based on specific
algorithms is used to “identify” the user equipment as being
within the driver’s ROI. This information by itself or com-
bined with other information (such as detection of motion, the
engine being on, the RPM of the motor, the speed of the
vehicle, the gear position/status, geo-location/GPS/triangu-
lation algorithms, etc.) can be used as a condition to turn on or
off certain functionality of the user equipment (ie., text mes-
saging, Internet access, call restriction and/or other keyboard/
touch screen functionalities that are unsafe during driving).

In operation, if the tag is within the user equipment, a
device external to the user equipment sends out an excitement
signal which triggers the tag to transmit its signal. The detec-
tor can be located in the driver’s ROI and detect that a tag
associated with the user equipment has transmitted its signal
and thereby conclude that the user device is within the driv-
er’s ROL. If the tag is external to the user equipment, the user
equipment may send out an excitement signal. The user
equipment or an external device can then detect the transmis-
sion of the tag and the excitement signal and determine that
the user equipment is within the driver’s ROI.

RFID stands for radio frequency identification. It is an
automatic identification technology whereby digital data
encoded in an RFID tag or “smart label” is captured by a
detector using radio waves. In essence, RFID is similar to bar
code technology but uses radio waves to capture data from
tags, rather than optically scanning the bar codes on a label.
RFID does not require the tag or label to be seen to read its
stored data. Information is sent to and read from RFID tags by
a detector or reader using radio waves. In passive systems,
which are the most common, an RFID reader transmits an
energy field that “wakes up” the tag and provides the power
for the tag to respond to the reader. In active systems, a battery
in the tag is used to boost the effective operating range of the
tag and to support additional features over passive tags, such
as temperature sensing. The data collected from the tag can be
used to identify equipment associated with the tag. Passive
smart label RFID systems offer unique capabilities as an
automatic data capture system in that they: provide real-time,
wireless transmission of data without human intervention; do
not require line-of-site scanners for operation; allow stored
data to be altered during sorting or allow workflow process
information to be captured with the data; and work effectively
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even in harsh environments with excessive dirt, dust, mois-
ture, and extreme temperatures.

If the tag is installed within the user equipment, the detec-
tor/reader in an RFID based embodiment may send out a
signal to detect all tags in the vicinity and based on the
information received, determine what user equipment is
within a defined zone and operate accordingly. It should be
appreciated that some tags are active, meaning they can trans-
mit their signals without being excited or actuated, while
other tags are passive meaning that they transmit their signal
only when excited or actuated. Throughout the description, it
should be appreciated that either technology could be used
and any reference to “detecting” a tag or sending a signal to
“activate a tag” should be assumed to be only an example of
one particular type of tag but, the other technology could be
substituted as well. Thus, if the navigation system for a
vehicle includes a tag, the system may detect such and choose
to not disable any functions of the navigation system or sim-
ply to ignore that tag. However, if a cellular telephone is
detected, certain features of the cellular telephone may be
disabled.

If the tag is embedded within or associated with a zone
within the vehicle, then a detector/reader within the user
equipment can send out a signal to determine if a user equip-
ment restriction tag is in the same zone as the user equipment.
If the vehicle includes multiple tags, the ID of a user equip-
ment restriction tag may be pre-programmed into the user
equipment. As another example, if multiple tags are located
within the range of the user equipment, the user equipment
can analyze the tag signals to determine which zone the user
equipment is within.

In should be appreciated that other technologies may also
be employed for the detection of user equipment and the use
of RFID technology is simply one non-limiting example.
Other technologies may include, as non-limiting examples,
BLUETOOTH pairing, any RF based handshaking protocol
such as transmissions in the unlicensed frequency spectrum,
INFRARED technology, Ultra Wideband technology,
Impulse Radio Technology, Personal Area Networks, etc. For
instance, the vehicle may be equipped with small transmitters
located at various locations within the vehicle. In such a
configuration, the use of triangulation technology may be
used within the vehicle by various components of the system
(i.e., the user equipment) to determine if the user equipment is
within the driver’s ROIL. In other exemplary embodiments,
camera systems can be set up within the vehicle to visually
monitor the location of user equipment and define zones
within the vehicle.

In some embodiments, any user equipment that is in the
proximity of the vehicle may be detected and controlled. The
detection and control can be as simplistic as a Boolean opera-
tion: if user equipment is in vicinity, disable certain functions,
or the detection and control can be more robust by being
based on various conditions, parameters and heuristics. As a
non-limiting example, the user equipment detection function
can define the ROI and only operate to control user equipment
within that ROI. Further, only certain classes of user equip-
ment within the ROI may be subjected to control. In addition,
the user equipment within the ROI may be totally disabled or,
only portions of the functionality may be disabled, or the user
equipment may be totally or partially disabled based on vari-
ous other conditions.

In some embodiments, multiple zones can be defined
within the vehicle and user equipment may be controlled
depending upon which zone it resides. For instance, user
equipment within the driver’s ROI may be restricted at a first
level, user equipment in the front seat may be controlled at a
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second level, user equipment in the rear of the vehicle may be
controlled at yet a third level, etc. For instance, tags or detec-
tors may be installed in various locations such as the steering
wheel, driver’s door, under driver’s seat, in the visor, in the
headliner, as well as throughout the vehicle in various other
locations.

In addition, various embodiments may operate to continu-
ously monitor and assess the location of user equipment and
apply restriction control based on current positions. For
instance, user equipment that is located in the driver’s ROI
may be disabled from answering an incoming call but may
still signal a ring tone to indicate that a call is being received.
If the user equipment is passed into a different zone, the
restrictions may be relaxed thus allowing a passenger to
answer the incoming call.

Detection of Conditions

The condition detector function can operate to detect one
or more of a variety of operational and environmental condi-
tions of the vehicle or equipment that is associated with the
various embodiments. In addition, a variety of technologies
may be utilized for detecting such operational and/or envi-
ronmental conditions. A few non-limiting examples are pro-
vided in this section.

As previously presented, the use of accelerometer technol-
ogy can be used to detect motion, velocity, speed, etc. of the
vehicle. Using accelerometer technology can be accom-
plished by an accelerometer that is embedded within the user
equipment, the vehicle, or a within a device to which the user
equipment and/or vehicle interface. For example, the accel-
erometer may be embedded within or coupled to the tag, the
detector, the condition detection function, the vehicle com-
puter system etc.

The use of the global positioning system (GPS) may also be
used to detect motion, speed, velocity, location, etc. of the
vehicle. The GPS technology can embedded within the user
equipment, the vehicle, or a within a device to which the user
equipment and/or vehicle interface. For example, the accel-
erometer may be embedded within or coupled to the tag, the
detector, the condition detection function, the vehicle com-
puter system etc.

Another technology that may be employed to detect
motion, speed, velocity, location, etc., of the vehicle is trian-
gulation. Triangulation operates by detecting signals, usually
three or more, that are transmitted from known locations,
such a mobile telephone towers. By analyzing the propaga-
tion characteristics of the received signals, the location of the
vehicle can be identified. By taking period samples and com-
paring the results, the direction, speed, motion, velocity, etc.,
of the vehicle can be determined.

Yet another technology that may be used to detect motion,
speed, velocity, location, etc., of the vehicle is OBD technol-
ogy. OBD is an acronym for On-Board Diagnostic System.
OBD technology was birthed out of a desire to operate
vehicles is a more environmental friendly manner. The tech-
nology introduced various sensors and data communications
capabilities within the vehicle to enable the detection of prob-
lems that may result in environmentally unfriendly operation
of the vehicle. A typical OBD system includes an engine
control module (ECM) that monitors critical and emission
related components for proper operation and triggers an
alarm condition (i.e., illuminating an indicator lamp on the
instrument panel) when a malfunction is detected. The OBD
system also provides for a system of diagnostic trouble codes
(DTC) and fault isolation logic charts to assist technicians in
determining the likely cause of engine control and emissions
system malfunctions. As such, the original generation of
OBD systems included the ability to monitor all major engine
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sensors, fuel metering system and exhaust gas recirculation
functions. Subsequent generations of OBD technology, such
as OBD-II add and enhance the vehicle operation monitoring
capabilities. Some of the monitoring capabilities in OBD-II
include throttle position sensor, idle air control valve, oxygen
sensors, manifold absolute pressure sensor, etc. Today, many
operational features are all interconnected within a data bus
system within a vehicle and interconnected with an in-vehicle
computer. The in-vehicle computer can monitor the data over
the bus to determine a variety of information including
vehicle speed, miles traveled, driving statistics, braking sta-
tistics, operation of head lamps, seat belts, entertainment
systems, windshield wipers, etc. As such, embodiments that
exploit this technology can be used to obtain operational
information of the vehicle such as the engine being on or off,
the RPM, the speed, gear positions, etc.

Another technology that can be employed is the use of
video cameras integrated within or installed within the
vehicle. The audio detectors and cameras can be used to
monitor internal events and external events. Thus, the cam-
eras, along with video processing technology and a process-
ing unit can determine the speed of the vehicle by monitoring
the speed at which objects external to the vehicle are passed or
by looking at the speedometer. It will be appreciated that such
technology may also be utilized to identify a variety of other
operational and environmental characteristics such as time of
day, ambient light, weather conditions, noise level within the
vehicle, etc.

Algorithm to Detect Speed Using Accelerometer

One of the conditions that may be utilized in determining
whether to apply restrictions on the user equipment is when
the user equipment is present in a moving vehicle, and par-
ticularly when it is located in the driver’s ROI. As previously
described, any of the embodiments and variants thereof may
utilize one or more accelerometers to detect movement and/or
speed of a vehicle. As a non-limiting example, an algorithm is
presented following that presents one technique that can be
used to determine movement and/or speed of the vehicle
using the accelerometer.

In reviewing the following formulas, attention is directed
to FIG. 7, which shows the various forces that are acting on a
vehicle. At any given moment, two main forces act on objects
inside a vehicle. These forces are represented as follow:

m~?m(t) represents the force that can be applied to the
movement of the vehicle due to drive from the engine
and friction from the braking system

— . .
m-a (t) represents force of gravity on the vehicle
In addition to these two forces, there are background forces
due to various reasons including, but not limited to, the engine
being on, the vehicle hitting road bumps and rough terrain,
etc. These forces are referred to herein as intrinsic forces and
are represented as follows:

m~zmt(t) represents intrinsic forces applied to the vehicle
in operation
The intrinsic forces have high frequency components. So,
the effective forces applied to the vehicle are simply the sum
of the above-listed forces, namely

— N — — —
@ offeciivel) = @ ofD)=d (D)+ A (1D)+ 1 (7)

The speed of the vehicle can be determined by from data
collected or received from one or more accelerometers and
analyzed in view of the above-listed forces. As such, a pro-
cessing unit receives readings from an accelerometer. These
readings are represented as follows:
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At time t=0 (initialization), the vehicle is not moving. And
so, the force due to the engine is zero and is represented
as:

5 Zm(O):O (no movement).

Therefore, the effective forces at time t=0 can be simplified
as:

@ H0)=d H0)+d 1,0).

Note that Zg(O) is stationary and only has DC component,
soifF{.} represents a digital low pass filter to remove the high
frequency components due to the intrinsic forces (for instance
you can assume a simple FIR), that does averaging then

F{d f0)}mdprd (0)

where A is assumed to be a constant (let AF=1 for now).

As a result we have
20

@ 0)=0 f0)- @ 0)= HO)-F{d ,1(0)}

In motion, we have the following

25 F{d 1)~ d (0)}=d ,(0)

Thus, the acceleration in the direction of motion of'the vehicle

(vector) equals the effective acceleration (as observed by the
motion sensor), minus the initial gravitational acceleration.

Zg(t)sin(e) counters upward motion (or it contributes to
downward motion/force) and needs to be calculated. Because
the dot product of any two given vectors is related to the angle
between the two vectors (assume the angle is a) according to
the following relation:

30

35
VOV 0=V (0] V o#)lcos(cr)

where (“.”) is the ‘dot’ product of two vectors, then we have

40 ~
Vi (D)

,1{ V() }
& = COSs t =
Vi@l Pl

However, assuming that each of the accelerometer axis are
lined up with the car axis, we can write the following expres-
sion:

45

50 % +6, if the car is moving up on the hill

% — 6, if the car is moving down on the hill

or

55 (:05(7—2r + 0) = —sin(f), if the car is movingup hill
cos() =

(:05(7—2r - 0) =sin(@), if the car is moving down hill

Also, note that what acts on the objects inside the car can be
represented by the following expressions:

{ [dm (D] = [dg(D)Isin(@), (the car is movingup on the hill)

65 [dm (D] + [dg(DIsin(d), (the car is moving down on the hill)
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Combining the above equations, in can be seen that regard-
less of moving up on the hill or moving down on the hill, what
acts on the objects inside the car is given by the following
relationship:

what acts on the objects inside the car:\zm(l)m

d (B)lcos(a)

where a is the angle between ?m(t) and Zg(t). (because we
are looking at the entire forces/accelerations in the direction
of motion on the road).

The algorithm operates by initially calculating zg(O) and
then finding the sum of the square of the absolute values of

N
a,,, as follows:
-
D FWIES

which is the high frequency energy (E,) while car is not
moving.

After initialization, speed will be calculated periodically or
aperiodically. As a non-limiting example, the algorithm may
operate to calculate the speed approximately every 0.1 sec. In
addition, the high frequency energy is also calculated. Also, at
any time the car is believed to be at a constant speed for more
than a threshold period of time (i.e. approximately 0.5 sec as

a non-limiting example), the value of ?g(t) can be recalcu-
lated or updated.

FIG. 8 is a flow diagram illustrating exemplary actions that
can be taken by an exemplary algorithm used to calculate the
speed of a vehicle utilizing an accelerometer to obtain input
information.

Initialization

The algorithm 800 is initialized by setting time t=0 802 and
setting the value of Zm(t) to zero as well knowing that the
vehicle is not currently in motion. The force of gravity and the
high frequency energy at time t=0 is then measured or calcu-
lated as well.

The algorithm then operates to calculate ?g (0) and then

the effective forces at time t=0 F{Xeﬁ(O)}SM.
Adjust for A, if Az=1 and record the following values

a,40),, a,40),, a_(0),
Calculate high frequency energy Fh(O) 806

Xim(O):Zeﬁ(O)—Zg(O), calculate 1 second average energy
as follows:

sec 1sec

Dy (0, D i, (0

i=0 i=0

1 sec
2 — w2
En(0) = | > i (),
i=0

divided by the number of samples in one second.
Speed Calculation

The speed is calculated and adjusted, if necessary, periodi-
cally (i.e., every 0.1 seconds as a non-limiting example 808).

Fllgr ()~ dg(0)) = Fldn (D)}
speed(i) = S;
= i1 +Adddg(Dlcos(@) + Y I(Flan@hlAr

1=10

Where, S,=0 and Izg(i)I:IZg(O)I for ten samples taken
once every 0.01 seconds for a 0.1 second window of time.
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Calculate Fh(i) over a particular time span (i.e., over an
approximately 0.1 second time span.
Define H 2 HPF.

To find H {Zeﬁ(i)} calculate
By = ) M ()

Divide by number of samples in the time period (i.e., 0.1
seconds). This obtains the total energy with low frequency
items removed, and thus eliminating the effect of the engine
torque, bumps, etc.

Next, check to see if F{Zeﬁ(i)}zlzg(O)l within g+2%.

This function operates to determine if the magnitude of the
effective acceleration equals that of time zero (no motion
condition) 810. If so, then it is determined that the gravitation
angle has changed and thus the change in gravitational accel-
eration vector can be calculated and adjustments are made by
overwriting the value as follows:

zg(O) is overwritten with F{ Xeﬁ(i)} as the new value of zg(O)
812.

Next, the change in the Am angle (direction of motion), call
it Lambda, is calculated and the Ag-Lambda (direction of
gravitational force) is adjusted 814.

Finally, the process checks to see if the motion has stopped
816. Stopped can be defined as absolutely zero movement or
can approximate zero movement (i.e., approximately less
than 5 km/hour for more than approximately 0.5 seconds as a
non-limiting example)

S0

7

and E, (1) is within 98% of E,(0) for at least approximately 1
second indicating that the vehicle is not receiving any forces
due to bumps from moving on the terrain because the energy
at B, (1) approximates the energy of E,(0) when the vehicle
was not moving. If the vehicle has stopped moving, then the
process is reinitialized 802. Otherwise, the speed is continu-
ously calculated 808.

Application of Restrictions

When the condition detection function identifies that con-
ditions for applying restrictions are detected, the restrictions
can be applied to relevant user equipment. Further, when the
condition detection function determines that the conditions
have changed or have been relinquished, new restrictions can
be applied or all restrictions may be removed as appropriate.
In some embodiments, a time delay may be imposed on the
removal of restrictions thus requiring the conditions to be
removed or the user equipment to be out of the driver’s ROI
for arequired period of time before the restrictions are relaxed
or removed. It should be appreciated that a wide variety of
conditions and restrictions can be applied in various embodi-
ments and conditions and can depend upon a wide array of
factors. The present disclosure anticipates this and as such,
applies in any such configuration.

Returning to the RFID based exemplary embodiment, a
further example of operation is presented. Once the detector
identifies the tag as being in the driver’s ROI, it uses this
information by itself or combined with any other information
(such as detection of motion, engine being on, RPM, speed of
the vehicle, gear position/status, geo-location/GPS/triangu-
lation algorithms, etc.) to do one or a combination of two or
more, as well as other functions, including the following:

Communicate with the user equipment (via wireless or
wired communication path) to disable or cause to be disabled



US 8,994,492 B2

19

“distracting functionalities/services” of the user equipment.
As such, the detector is communicatively coupled with the
user equipment using any of a variety of communication
technologies. As non-limiting examples, the communication
technologies may include wireless technologies, such as a
BLUETOOTH transmitter integrated with/connected to the
detector and communicating with the user equipment,
instructing it (or software applications or hardware functions
within the user equipment) to disable the distracting function-
alities.

Alternatively or in addition, as presented above, the detec-
tor may communicate with a communications system opera-
tor that controls the delivery of communications to the user
equipment to request the disablement of such functions. For
instance, if the user equipment is a mobile telephone, the
detector may communicate using any of a wide variety of
communication technologies with the mobile telephone ser-
vice operator or carrier to request disabling of any or any
combination of the “distracting functionalities/services”. For
example, a cellular modem may be embedded or connected to
the detector, which would be used to inform the mobile opera-
tor (e.g., via SMS or other services), or a BLUETOOTH
transmitter/modem connected to or embedded within the
detector unit would communicate with the driver’s handset,
which would in turn communicate with the mobile provider in
order to temporarily disable the distracting functionalities/
services.

In addition to, or alternatively to providing restrictions on
the user equipment, embodiments may perform other actions
or functions under certain conditions. For instance, if certain
conditions are active, an embodiment may operate to perform
an action to warn (e.g., by using sound/noise, lights, vibra-
tion, etc.) the driver or others in or around the vehicle (e.g.,
warning the other cars by sounding the horn, flashing of the
lights, etc.) of the existence of the conditions. For example, if
the driver engages in risky behavior, such as texting while
driving, such an embodiment can operate to perform actions
such as sounding the horn, turning on hazard lights, flashing
the headlights, etc. to provide an alert to nearby driver’s to be
cautious when approaching this vehicle. Such actions may
also be used to alert other passengers in the car, especially a
sleeping passenger, of the perilous activity and allow them the
opportunity to take remedial action, such as request the driver
to stop the dangerous activity. As another example, if the
detector is a pluggable unit, the pluggable unit itself can have
flashing lights and sounds to gain the driver’s or others’
attention, and in case of Bluetooth or other wireless commu-
nication with the handset, the handset can inform of the
driver’s risky behavior via sounds, vibration, etc.

Similarly, embodiments may operate to inform a third
party of the dangerous activity thus allowing others to take
remedial measures or to levy consequences for the behavior.
For instance, if the driver is engaged in the activity of texting
while driving, the driver’s parents can be notified via a text
message. Similarly, the driver’s insurance company or law
enforcement officials can also be notified of the activity. Thus,
it will be appreciated that in any of the embodiments
described herein, the application of the various technologies
can enable the third party to be notified. In addition or alter-
natively, a log can be kept by one or more of the components
of the system to identify if and when dangerous activities
were conducted. This log can be down loaded automatically
to parents, insurance companies, etc., or simply requested
from time to time.

In any of the above-described application of restrictions
scenarios, once the conditions for applying the restrictions,
warnings or notices are removed, cease to exist or are
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changed, the various embodiments can operate to remove
and/or change the restrictions and/or provide follow-up warn-
ings or notifications. For instance, the detector can commu-
nicate with the handset to enable any or any combination of
the previously applied restrictions. Similarly, the detector can
communicate with the service operator of the user equipment
(i.e., a mobile telephone system operator) to request the
removal of the restrictions on the user equipment. Likewise,
the embodiment can cease or remove the application of the
warning signals that may be active and/or send a communi-
cation to the third party indicating the removal or change of
the conditions.

Additional Examples of Various Aspects of
Embodiments

As previously presented, a combination of techniques/ex-
amples can be incorporated into the various embodiments. As
specific non-limiting examples to further provide an under-
standing of some of these techniques, a few examples are
provided.

Example 1

Presence Restriction. In a simplified embodiment, the sys-
tem may operate to simply detect the presence of user equip-
ment within the driver’s ROI and then disable some or all
functions of the user equipment.

Example 2

Simplistic Conditional Restriction. In this embodiment,
they system may operate to detect the presence of user equip-
ment within the driver’s ROI and then if one or more addi-
tional conditions are met, then operate to disable some or all
functions of the user equipment. For instance, if the user
equipment is in the driver’s ROI and the car is moving, text-
messaging can be disabled.

Example 3

RFID Tag In User Equipment Based System. The tag can
be attached to or integrated with the user equipment (e.g.,
placed on or built into the user equipment or another unit
within the user equipment such as a SIM card for a cellular
telephone). The detector is available either as an external
apparatus (can be a unit pluggable into the vehicle’s electric
outlet or battery operated), or can be integrated into the car’s
components (e.g., car’s built in GPS, car’s computer, etc.).
The detector is placed within or built in within the Driver’s
ROL

The signal-to-strength ratio (SNR greater than a certain
threshold) is used to detect the presence of a tag within certain
proximity of the detector. In order to minimize false tag
detection (e.g., from handsets in the passenger seat or else-
where), signal averaging or/and other algorithms may be
incorporated. For example, several N consecutive detections
of'the same tag (with SNR greater than the threshold) within
a certain time period can be used to “identify” that the
detected tag is within the driver’s ROI. Once the tag is iden-
tified as being within the Driver’s ROI, any one or combina-
tion of the following conditions may be checked for: (a) the
ignition being on or the gear being in a specific position/
setting, such as “Drive”, (b) the RPM is above a certain
threshold, (c) the vehicle speed being above a certain thresh-
old, (d) weather conditions, (e) time of day, (f) location of
vehicle, (g) traffic conditions, (h) other distractions within the
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vehicle, (1) identify of the driver (age, gender, experience,
etc.), as well as a variety of other conditions. As previously
presented, these conditions can be detected using a variety of
technologies, as well as combinations thereof, including but
not limited to, the OBDI port of the vehicle, signals received
from an accelerometer, using GPS data, motion or speed
detected via other means, such as car’s rear view camera,
triangulation, GPS, etc. Once the conditions are detected,
restrictions can be imposed using any of the above-described
techniques as well as other anticipated techniques. When the
conditions are changed or eliminated, the restrictions can be
changed or removed using any of the above-described tech-
niques as well as other anticipated techniques.

Example 4

RFID Tag In Driver’s ROI Based System. The tag is (or
several tags) can be placed in the driver’s ROI in a variety of
fashions including being attached to or placed within or con-
nected to any units within the driver’s ROI. For example, the
tag(s) maybe placed inside the stirring wheel or/and driver’s
door or/and under the driver’s seat. The detector is integrated
with or built into or connected to the user equipment (or it may
be an apparatus connected to the user equipment).

In order to minimize false tag detection (e.g., handsets in
the passengers’ area/seat falsely detecting the tag(s) in driv-
er’s ROI, handset in driver’s ROI not detecting the tag(s) in
the driver’s ROI due to interference, etc.), signal averaging
or/and other algorithms may be incorporated. For example,
several (n) consecutive detections of the same tag (with SNR
greater than the threshold) within a certain time period can be
used to “identify” that the tag(s) was/were correctly detected
by the handset within the Driver’s ROI. Or detection of sev-
eral tags installed/attached in the driver’s ROI may be neces-
sary before the handset identifies itself as being in the driver’s
ROL

Once the user equipment is identified as being within the
driver’s ROI, operation as outlined above can ensue.

Example 5

User Equipment Based System. In some embodiments, the
user equipment may be implemented such as to be a self-
governing system. For instance, the condition detection func-
tion may reside completely within the user equipment and as
such, once conditions are detected, the restrictions can be
imposed either by the user device directly or, reported to
another system (i.e., a cellular operator) which then imposes
the restrictions. In such embodiments, the user equipment
may include an accelerometer that is used to detect one or
more of the conditions. In addition, one or more of the tech-
niques used to determine if the user equipment is within the
driver’s ROI can be used. For instance, if the vehicle is
equipped with a tag, the user equipment can use the RFID
technology to determine the location of the user equipment.
Alternatively, if the accelerometer detects a threshold level of
movement, the user equipment may conclude that it is within
a moving vehicle and impose restrictions based on this
knowledge alone. Rather than detecting the specific location
of the user equipment, a receptacle within the vehicle that is
out of reach and out of sight of the driver may be used for
placement of the user equipment. If the user equipment is not
within the receptacle, then functions can be automatically
restricted when a threshold speed is detected.

The present disclosure has presented various techniques to
determine the location of user equipment within a vehicle and
especially the driver’s ROI. Further, the various embodiments
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have presented techniques to detect various operating and
environmental conditions using technologies such as accel-
erometers, BLUETOOTH wireless protocols, cellular data
transport or advanced car computers to detect motion of a
motor vehicle, triangulation and the like. Further, embodi-
ments have been presented to describe various techniques for
applying and removing restrictions in the operation or func-
tionality of the user equipment. It should be appreciated that
each embodiment has been presented as a non-limiting
example and other embodiments that incorporate one or more
features from any of the described embodiments, as well as
other anticipated technologies and features are also antici-
pated.

FIG. 6 is a functional block diagram of the components of
an exemplary device that can incorporate one or more aspects
of the various embodiments and that may be used in imple-
menting aspects of the embodiments. For instance, the block
diagram of FIG. 6, or variants thereof can be a suitable envi-
ronment for the condition detection function, the user equip-
ment, the user equipment operator interface, the operator
and/or the interface device. It will be appreciated that not all
of the components illustrated in FIG. 6 are required in all
embodiments of the components but, each of the components
are presented and described in conjunction with FIG. 6 to
provide a complete and overall understanding of the compo-
nents. In additional, some components are described in gen-
eral terms and it is intended that various implementations are
anticipated. Further, components that are described with spe-
cific terms and technology are provided as non-limiting
examples and as such, other implementations are anticipated.
The system, server or device can include a general computing
platform 600 illustrated as including a processor or process-
ing unit 612 and a memory device 614. The processing unit
612 and the memory device 614 may be integrated together,
such as a micro-controller, or they may be communicatively
coupled over a bus or similar interface 606. The processor 612
can be any of a variety of processor types including micro-
processors, micro-controllers, programmable arrays, custom
IC’s etc. and may also include single or multiple processors
with or without accelerators or the like. The memory element
of 614 may include a variety of structures, including but not
limited to RAM, ROM, magnetic media, optical media,
bubble memory, FLASH memory, EPROM, EEPROM, etc.
The processor 612, or other components may also provide
components such as a real-time clock, analog to digital con-
vertors, digital to analog convertors, accelerometers, etc. The
processor 612 also interfaces to a variety of elements includ-
ing a device interface 612, a display adapter 608, an audio
adapter 610, an device interface 612 and network/communi-
cations interface 614. The device interface 612 provides an
interface to external controls or devices, such as sensors,
actuators or the like. For instance, for a condition detector
function, the device interface 612 may be an interface to a
GPS device, an OBD-I interface, etc. The display adapter 608
can be used to drive a variety of alert elements 616, such as
display devices including an LED displays, LCD display, one
ormore LEDs or other display devices. The audio adapter 610
interfaces to and drives another alert element 618, such as a
speaker or speaker system, buzzer, bell, etc. The network/
communication interface 614 may interface to a variety of
devices (not shown) such as a keyboard, a mouse, a pin pad,
and audio activate device, a PS3 or other game controller, as
well as a variety of the many other available input and output
devices or, another computer or processing device 226. The
network/communication interface 614 can also be used to
interface the computing platform 640 to other devices
through a network 620. The network may be a local network,
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awide area network, wireless network, a global network such
as the Internet, or any of a variety of other configurations
including hybrids, etc. The network/communication interface
614 may be a wired interface or a wireless interface. The
computing platform 640 is shown as being able to interface to
aserver 622 and a third party system 624 through the network
620. The network/communication interface 614 may also
incorporate one or more of a variety of communication capa-
bilities such as BLUETOOTH, cellular, cellular data,
INFRARED, RF, direct connect, etc., for transmitting and
receiving data or signal 626.
In the description and claims of the present application,
each of the verbs, “comprise”, “include” and “have”, and
conjugates thereof, are used to indicate that the object or
objects of the verb are not necessarily a complete listing of
members, components, elements, or parts of the subject or
subjects of the verb.
The present invention has been described using detailed
descriptions of embodiments thereofthat are provided by way
of example and are not intended to limit the scope of the
invention. The described embodiments comprise different
features, not all of which are required in all embodiments of
the invention. Some embodiments of the present invention
utilize only some of the features or possible combinations of
the features. Variations of embodiments of the present inven-
tion that are described and embodiments of the present inven-
tion comprising different combinations of features noted in
the described embodiments will occur to persons of the art.
It will be appreciated by persons skilled in the art that the
present invention is not limited by what has been particularly
shown and described herein above. Rather the scope of the
invention is defined by the claims that follow.
What is claimed is:
1. A method for restricting a functionality of user equip-
ment that exists within a particular zone within a vehicle, the
method comprising:
a processing unit configured to perform actions of:
determining that a location of the user equipment is physi-
cally within a particular zone of a plurality of zones,
each of the plurality of zones being defined to exist at
least partially within a vehicle, wherein at least one of
the plurality of zones is within a driver’s region of inter-
est and at least one of the plurality of zones is outside of
the driver’s region of interest, wherein one or more tags
are positioned with each tag being associated with one of
the plurality of zones and a reader is physically coupled
to the user equipment and, the reader receiving one or
more transmissions from one or more of the tags and
applying signal analysis to the received transmissions to
determine a physical proximity of the user equipment
relative to the one or more tags associated with the
received transmissions thus identifying the location of
the user equipment as within a particular zone;

identifying one or more conditions with regards to a state of
the vehicle;

determining restrictions on the user equipment based at

least in part on the identified one or more conditions of
the vehicle and the particular zone in which the user
equipment is located; and

imposing the restrictions on a functionality of the user

equipment while the conditions exist and while the user
equipment remains within the particular zone.

2. The method of claim 1, wherein the reader is an RFID
reader and the one or more tags are RFID tags with passive
transmitters and, the action of determining the location of the
user equipment further comprises the action of causing an
actuation signal to be transmitted to actuate the one or more
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RFID tags to transmit a response signal and such transmitted
response signals are the received transmissions.

3. A method for restricting a functionality of user equip-
ment that exists within a particular zone within a vehicle, the
method comprising:

a processing unit configured to perform actions of:

determining that a user equipment is physically within a
particular zone of a plurality of zones that are defined
to exist at least partially within a vehicle, wherein at
least one of the plurality of zones is within a driver’s
region of interest and at least one of the plurality of
zones is outside of the driver’s region of interest,
wherein one or more readers are positioned within
each of the plurality of zones and one or more tags are
physically coupled to the user equipment and, the one
or more readers receiving one or more transmissions
from the one or more tags and applying signal analy-
sis to the received transmissions to determine a physi-
cal proximity of the user equipment relative to the one
or more readers to determine a particular zone in
which the user equipment is located;

identifying one or more conditions with regards to a state
of the vehicle;

determining restrictions on the user equipment based at
least in part on the identified conditions of the vehicle
and the particular zone in which the user equipment is
located; and

imposing the restrictions on a functionality of the user
equipment while the conditions exist and while the
user equipment remains within the particular zone.

4. The method of claim 1, wherein the action of determin-
ing that a location of the user equipment is physically within
aparticular zone of a plurality of zones further comprises the
actions of:

applying signal analysis relative to one or more character-

istics of the received transmissions to determine if the

user equipment is within a particular zone of the plural-
ity of zones; and

wherein the action of determining restrictions on the user

equipment comprises determining one set of restrictions

if the user equipment is within a first zone and determin-
ing another set of restrictions if the user equipment is
within a second zone within the vehicle.

5. The method of claim 1, wherein the action of the pro-
cessing unit identifying one or more conditions further com-
prises:

the processing unit detecting a speed of the vehicle; and

if the vehicle speed exceeds a particular threshold, identi-

fying a condition of a moving vehicle.

6. The method of claim 5, wherein the processing unit
interfaces to an accelerometer and the action of the processing
unit detecting a speed of the vehicle further comprises receiv-
ing a signal from the accelerometer indicating movement.

7. The method claim 5, wherein the processing unit inter-
faces to an on-board data system of the vehicle and, the action
of'detecting a speed of the vehicle further comprises receiving
signals from the on-board data system indicating that the
vehicle is moving.

8. The method of claim 1, wherein the action of imposing
the restrictions on a functionality of the user equipment fur-
ther comprises:

sending a signal to the user equipment to notify the user

equipment to invoke restrictions at the user equipment.

9. The method of claim 1, wherein the user equipment
operates in conjunction with a service provider and, the action
of imposing the restrictions on a functionality of the user
equipment further comprises:
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the processing unit sending a signal to a service provider of

the user equipment to invoke the restrictions of the user

equipment; and

the service provider restricting a functionality of the user

equipment at a service provider equipment.

10. A device for restricting a functionality of user equip-
ment that is physically located and operating within a particu-
lar zone within a vehicle, the device comprising:

a processing unit that includes:

an interface to one or more sensors for detecting vehicle
operating conditions;

a reader for receiving signal transmissions from one or
more tags and for performing signal analysis of the
received signals to determine when the user equip-
ment is moved into and out of a particular zone of one
of a plurality of zones within the vehicle, wherein at
least one zone of the plurality of zones is a driver’s
region of interest and at least one zone of the plurality
of zones is outside of the driver’s region of interest,
wherein the reader is physically connected to the user
equipment; and

a controller interface for providing signals to invoke
particular restrictions in a functionality of the user
equipment wherein the particular restrictions are
selected based on the particular zone in which the user
equipment is located and the detected operating con-
ditions and, providing signal to invoke different
restrictions on the functionality of the user equipment
ifthe detected operating conditions change or the user
equipment is moved into a different zone of the plu-
rality of zones.

11. The device of claim 10, wherein the interface to one or
more sensors includes an interface to an accelerometer for
detecting movement of the vehicle.

12. The device of claim 10, wherein the interface to one or
more sensors includes an interface to an on-board data system
of the vehicle.

13. The device of claim 10, wherein the interface to one or
more sensors includes an interface to a global position system
device for detecting vehicle movement.

14. The device of claim 10, wherein the reader comprises
an RFID reader that is configured to send out an actuating
signal to cause the one or more tags, wherein the tags are
RFID tags, to transmit a response signal, the processing unit
further performs signal analysis of one or more received
response signals by detecting any transmissions from RFID
tags and identifying a source and a location ofthe RFID tag by
analyzing one or more characteristics of the response signals.

15. The device of claim 10, wherein the controller interface
is configured to send signals to the user equipment to notify
the user equipment to invoke the restrictions.

16. The device of claim 10, wherein the device includes
BLUETOOTH technology and the reader receive and analyze
BLUETOOTH signals from the user equipment to identify if
the user equipment is within or proximate to the vehicle and
if the user equipment is within one of a plurality of zones
within the vehicle and, the controller interface sends signals
to invoke one set of restrictions if the user equipment is within
or proximate to the vehicle and to invoke additional restric-
tions if the user equipment is within a particular zone.

17. The device of claim 16, wherein the user equipment is
a cellular telephone and the controller interface sends signals
to the user equipment to invoke restrictions on the ability to
receive and respond to text messages.

18. The device of claim 16, wherein the user equipment
operates in conjunction with a service provider and, the con-
troller interface is configured to send signals to the service
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provider, the signals requesting the service provider to invoke
the restrictions on the user equipment.
19. The device of claim 10, wherein the user equipment is
a cellular telephone and the controller interface sends signals
to a cellular service provider to request the cellular service
provider to prevent sending text messages to the cellular
telephone.
20. A method for restricting a functionality of a multi-
function cellular telephone that physically exists within a
defined zone of a plurality of zones that exist within a vehicle,
the method comprising:
aprocessing unit that is external to a cellular telephone and
operating independently from the cellular telephone per-
forming actions of:
detecting that the cellular telephone is within one of a
plurality of zones that are defined to exist at least
partially within a vehicle, wherein at least one zone is
a driver’s region of interest within the vehicle and at
least one other zone is outside of the driver’s region of
interest but still within the vehicle;

identifying one or more conditions with regards to an
operational state of the vehicle;

imposing restrictions on a functionality of the cellular
telephone based at least in part on the identified con-
ditions of the vehicle and a particular zone in which
the cellular telephone is located;

maintaining the restrictions on the functionality of the
cellular telephone while the conditions continue to
exist and the cellular telephone remains within the
particular zone; and

imposing a different set of restrictions on the function-
ality of the cellular telephone if the conditions of the
vehicle change or the cellular telephone is moved out
of the particular zone;

wherein the processing unit imposes the restrictions on the
cellular telephone by sending signals to a cellular ser-
vice provider for the cellular telephone to request the
cellular service provider to prevent particular functions
from operating on the cellular telephone.

21. The method of claim 3, wherein the one or more tags are
RFID tags with passive transmitters and the one or more
readers are RFID readers and, the action of determining that
the user equipment is physically within a particular zone
further comprises the action of causing an actuation signal to
be sent to actuate the one or more RFID tags to transmit one
or more response signals and such response signals are the
received transmissions.

22. The method of claim 1, wherein the action of identify-
ing one or more conditions further comprises the action of
detecting a speed of the vehicle by:

(a) calculating an effective motion force, a gravitational

force and an intrinsic force at a first point in time;

(b) calculating a high frequency energy at the first point in
time;

(c) calculating a speed of the vehicle at the first point in
time;

(d) it a gravitation angle changes, adjusting a gravitational
acceleration vector;

(e) calculating a direction of motion and a direction of
gravitational force;

(D) if the speed of the vehicle indicates the vehicle is not
moving, continue at action (a), otherwise calculate the
speed at this next point in time and continue at action (d).

23. A device for imposing first restrictions on operational
functionality of user equipment that is located within a par-
ticular zone within a vehicle and imposing second restrictions
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when the user equipment is moved to a different zone within
a vehicle, the device comprising:
a processing unit that includes:

a sensor interface to one or more sensors that provides
signals indicating one or more operating conditions of
a vehicle;

a reader interface to one or more readers for reading
received signals, each reader being located within a
zone of a plurality of zones that are within the vehicle
and being configured to receive signal transmissions
from at least one tag that is physically coupled to the
user equipment such that the at least one tag and the
user equipment are always co-located;

an analyzer configured to perform signal analysis of the
received signals to determine when the user equip-
ment is moved into and out of a zone of the plurality of
zones, wherein at least one zone of the plurality of
zones is a driver’s region of interest and at least one
zone of the plurality of zones is outside of the driver’s
region of interest;

a transmission device interface wherein the processing
unit actuate the at least one tag to cause the at least one
tag to transmit a signal; and

a controller interface for providing signals to invoke first
or second restrictions in a functionality of the user
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equipment wherein the first or second restrictions are
selected based on the particular zone in which the user
equipment is located and the one or more operating
conditions of the vehicle.

24. The method of claim 1, wherein the reader is an RFID
reader and the one or more tags are RFID tags with active
transmitters and, the action of determining that a location of
the user equipment is physically within a particular zone of a
plurality of zones further comprises receiving transmitted
signals from the one or more RFID tags.

25. The method of claim 3, wherein the one or more tags are
RFID tags with active transmitters and the one or more read-
ers are RFID readers and, the action of determining that a
location of the user equipment is physically within a particu-
lar zone of a plurality of zones further comprises the action of
receiving signals from the one or more RFID tags.

26. The method of claim 1, wherein the action of applying
signal analysis to the received transmissions to determine the
physical proximity of the user equipment relative to the one or
more tags associated with the received transmissions further
comprises analyzing a time diversity of the received trans-
missions.



