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SYSTEMS, METHODS, DEVICES, AND
APPARATUSES FOR INTELLIGENT
TRAFFIC SIGNALING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of, and priority to, U.S.
Provisional Patent Application No. 62/739,978, filed on Oct.
2, 2018, and entitled “SYSTEMS, METHODS, DEVICES,
AND APPARATUSES FOR INTELLIGENT TRAFFIC
SIGNALING,” the disclosure of which is incorporated by
reference in it’s entirety as if the same were set forth fully
herein.

TECHNICAL FIELD

The present disclosure relates generally to intelligent
traffic signaling using a plurality of sensors and networked
electronic computing devices.

BACKGROUND

The technology included in conventional traffic control-
lers and lighting systems has largely remained unchanged
for the past century. Generally, traffic controller boxes
regulate one or more lights at intersections, crosswalks,
beacons, etc., based on hard-coded and static states for
dictating the right-of-way for drivers and pedestrians.
Despite the seemingly acceptable functionality of preexist-
ing traffic systems, modern technology is rapidly outpacing
the status quo. Therefore, there exists a long-felt but unre-
solved need for systems, methods, and apparatuses that
improve traffic signals by connecting mobile phones, auto-
mobiles, or other communication hardware available to
drivers and pedestrians alike to the systems that regulate
traffic for improving the safety and overall experience of
citizens on the road.

BRIEF SUMMARY OF DISCLOSURE

The present systems, methods, devices, and apparatuses
relate generally to the management of traffic controllers and
traffic lights/signals based on cellular data, radar, and/or
radio frequency (“RF”) data relating to the real-time posi-
tions of one or more automobiles and/or pedestrians. In one
embodiment, the system, methods, devices, and apparatuses
discussed in the present disclosure aim to improve outdated
and conventional traffic controllers by integrating hardware
and software solutions that allow for traffic related data to be
shared between the traffic controllers, drivers, and pedestri-
ans to promote a safer, more efficient, and overall enhanced
traffic environment.

In various embodiments, the systems, methods, devices,
and apparatuses described herein may allow for a driver of
a vehicle (or a pedestrian) to be informed of the safeness of
an opposing roadway for crossing the opposing roadway. As
will be discussed in greater detail herein, aspects of the
present disclosure determine a traffic light state based on one
or more sensor readings. The sensor readings may be
received from sensors such as radar sensors, RF sensors, and
LTE-supported or other wireless networked devices, and
these sensor readings may indicate the location, heading,
speed, and/or other information relating to their respective
vehicles.

In particular embodiments, the traffic light states may be
displayed independently from preexisting traffic lights (e.g.,

10

15

20

25

30

35

40

45

50

55

60

65

2

red, yellow, and green lights directing regular traffic flow).
For example, separate devices may be installed near turning
lanes (e.g., when turning across traffic where no intersection
is present) to include a plurality of lights, where the plurality
of lights may include various turning arrow configurations
of different blinking patterns and colors. As will be
described in greater detail herein, sensor readings may be
processed and compared to predefined thresholds (or the
like) for determining which traffic light state the system
should display. In certain embodiments, some lighting con-
figurations may indicate that the opposing lane is safe to
cross, while others may indicate that the opposing lane is
dangerous to cross. Aspects of the present disclosure provide
improvements over traditional traffic lights and controllers
such that embodiments of the present disclosure indicate the
safeness of an opposing lane, while traditional traffic sys-
tems do not.

In one embodiment, the present disclosure discusses a
system for traffic management, including: a plurality of
electronic computing devices at a plurality of automobiles,
wherein each of the plurality of electronic computing
devices includes one or more transmitters that propagate
signals including location, speed, and heading data of the
automobile; and a traffic management device located at a
traffic crossing, wherein the traffic management device is
positioned to monitor a respective opposing traffic lane, and
wherein the traffic management device includes: traffic data
detection sensors, wherein the traffic data detection sensors
include radio frequency (“RF”), Wi-Fi, cellular, and radar
sensors configured to detect traffic data including a distance
and speed of automobiles approaching in an opposing traffic
lane; one or more traffic beacons including turning arrows;
and a processor operatively connected to the traffic data
detection sensors for controlling the one or more traffic
beacon states, and wherein the processor is configured to:
receive the location, speed, and heading data from the
plurality of electronic computing devices corresponding to
approaching automobiles; receive distance and speed data
corresponding to approaching automobiles from the traffic
data detection sensors; compare the first-received of the
location, speed, and heading data, or the detected distance
and speed traffic data, to a predetermined speed threshold for
determining an expected time to arrival at the traffic crossing
for the approaching automobiles; determine a level of safe-
ness for crossing the opposing traffic lane based on the
expected time to arrival at the traffic crossing for the
approaching automobiles; and indicating the level of safe-
ness via the turning arrows to drivers and/or pedestrians
intending to cross the opposing traffic lane.

In various embodiments, the plurality of electronic com-
puting devices include mobile phones and/or on-board com-
puting devices at the plurality of automobiles. In certain
embodiments, the traffic data detection sensors are config-
ured to monitor about a thirty degree field of view, origi-
nating from the traffic management device, over a range of
about 750-900 feet. In a particular embodiments, the pro-
cessor is further configured to compare the received loca-
tion, speed, and heading data to the detected traffic data to
confirm approaching automobiles.

In one embodiment, he traffic management device trans-
mits received location, speed, and heading data, detected
traffic data, and calculated expected times to arrival to
neighboring traffic management devices. In certain embodi-
ments, the system operates in near real-time. In at least one
embodiment, a turning arrow flashing yellow indicates that
the opposing traffic lane is safe to cross. Further, in particular
embodiments, a red arrow indicates that the opposing traffic
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lane is unsafe to cross. In various embodiments, after a
predetermined time threshold elapses without receiving new
detected traffic data indicating the presence of an approach-
ing automobile, the processor is further configured to change
the red arrow to a flashing yellow arrow. Generally, the
predetermined time threshold is about ten seconds. In certain
embodiments, the one or more traffic beacons exclude green
turning arrows.

The present disclosure further discusses a standalone
traffic management system including: a pole configured in a
vertically-upright position, wherein the pole is secured in the
vertically-upright position via a base; one or more traffic
data detection sensors coupled to the pole, wherein the one
or more traffic data detection sensors include radio fre-
quency sensors and radar sensors, and wherein the one or
more traffic data detection sensors are positioned to monitor
an opposing roadway; one or more traffic state indicators
coupled to the pole, wherein the one or more traffic state
indicators include arrows operable to be illuminated with
various colors and flashing patterns for indicating traffic
states relating to detected automobiles in the opposing
roadway; a cabinet coupled to the pole for housing elec-
tronic equipment, the electronic equipment including signal
transmitters and receivers, and a processor for determining
the traffic states based on at least traffic data including speed
and distance corresponding to the detected automobiles in
the opposing roadway; and a solar panel positioned at the top
of the pole for supplying power to the standalone traffic
management system. In various embodiments, the processor
is operable to receive speed, location, and heading data
transmitted from nearby automobiles. In certain embodi-
ments, the standalone traffic management system is in oper-
able communication with neighboring traffic management
systems for transmitting received location, speed, and head-
ing data, and detected traffic data, to the neighboring traffic
management systems. In particular embodiments, the stand-
alone traffic management system operates in near real-time.

In at least one embodiment, an arrow flashing yellow
indicates that the opposing traffic roadway is safe to cross.
In certain embodiments, a red arrow indicates that the
opposing traffic roadway is unsafe to cross. In various
embodiments, after a predetermined time threshold elapses
without receiving new detected traffic data indicating the
presence of an approaching automobile, the processor is
further configured to change the red arrow to a flashing
yellow arrow. In one embodiment, the predetermined time
threshold is about ten seconds. In particular embodiments,
the one or more traffic state indicators exclude green arrows.

These and other aspects, features, and benefits of the
claimed invention(s) will become apparent from the follow-
ing detailed written description of the preferred embodi-
ments and aspects taken in conjunction with the following
drawings, although variations and modifications thereto may
be effected without departing from the spirit and scope of the
novel concepts of the disclosure.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings illustrate one or more
embodiments and/or aspects of the disclosure and, together
with the written description, serve to explain the principles
of the disclosure. Wherever possible, the same reference
numbers are used throughout the drawings to refer to the
same or like elements of an embodiment, and wherein:

FIG. 1 is an exemplary system environment, according to
one aspect of the present disclosure.
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FIG. 2 is an exemplary traffic apparatus, according to one
aspect of the present disclosure.

FIG. 3 is an exemplary system flowchart, according to one
aspect of the present disclosure.

DETAILED DESCRIPTION OF DRAWINGS

For the purpose of promoting an understanding of the
principles of the present disclosure, reference will now be
made to the embodiments illustrated in the drawings and
specific language will be used to describe the same. It will,
nevertheless, be understood that no limitation of the scope of
the disclosure is thereby intended; any alterations and fur-
ther modifications of the described or illustrated embodi-
ments, and any further applications of the principles of the
disclosure as illustrated therein are contemplated as would
normally occur to one skilled in the art to which the
disclosure relates. All limitations of scope should be deter-
mined in accordance with and as expressed in the claims.

Briefly described, and according to one embodiment,
aspects of the present disclosure relate generally to the
management of traffic controllers and traffic lights/signal
based on cellular and/or radio frequency data transmitted to
and received from mobile devices, automobiles, or other
communication hardware available to drivers and pedestri-
ans. In one embodiment, the system, methods, and devices
discussed in the present disclosure aim to improve outdated
and conventional traffic controllers by integrating hardware
and software solutions that allow for traffic related data to be
shared between the traffic controllers, drivers, and pedestri-
ans to promote a safer, more efficient, and overall enhanced
traffic environment.

In various embodiments, the systems, methods, devices,
and apparatuses described herein may allow for a driver of
a vehicle (or a pedestrian) to be informed of the safeness of
an opposing roadway for crossing the opposing roadway. As
will be discussed in greater detail herein, aspects of the
present disclosure determine a traffic light state based on one
or more sensor readings. The sensor readings may be
received from sensors such as radar sensors, RF sensors, and
LTE-supported or other wireless networked devices, and
these sensor readings may indicate the location, heading,
speed, and/or other information relating to their respective
vehicles.

In particular embodiments, the traffic light states may be
displayed independently from preexisting traffic lights (e.g.,
red, yellow, and green lights directing regular traffic flow).
For example, separate devices may be installed near turning
lanes (e.g., when turning across oncoming traffic where no
intersection is present) to include a plurality of lights, where
the plurality of lights may include various turning arrow
configurations of different blinking patterns and colors. As
will be described in greater detail herein, sensor readings
may be processed and compared to predefined thresholds (or
the like) for determining which traffic light state the system
should display. In certain embodiments, some lighting con-
figurations may indicate that the opposing lane is safe to
cross, while others may indicate that the opposing lane is
dangerous to cross. Aspects of the present disclosure provide
improvements over traditional traffic lights and controllers
such that embodiments of the present disclosure indicate the
safeness of an opposing lane, while traditional traffic sys-
tems do not.

Referring now to the drawings, FIG. 1 illustrates an
exemplary system environment 100, according to one aspect
of the present disclosure. In various embodiments, the
system 100 may include at least two opposing roadways,
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depicted herein as 102A and 102B. Generally, these at least
two opposing roadways may share the same road (the lanes
are not separated by a median or the like) or the roadways
may be separated by a dividing structure (e.g., a median, a
barrier, agriculture, etc.). As shown in the present embodi-
ment, the roadways 102A and 102B include vehicles 104A
and 104B, respectively, where the vehicles 104A and 104B
are travelling in opposing directions. In particular embodi-
ments, the roadways 102A and 102B may include one or
more turning lanes or intersections, such as the turning lanes
106A and 106B. Consider, for example, a scenario where the
vehicle 104 A and/or vehicle 104B were required to execute
a turn across their respective opposing roadways. In this
example, and referring particularly to the car 104A, the
driver of the vehicle 104A may not be able to determine if
a safe turn may be executed across the roadway 102B (e.g.,
due to visual obstructions, poor depth perception, road
curvature, low light conditions, etc.). As such, and according
to various aspects of the present disclosure, the system 100
may include one or more devices 108, depicted in the
present embodiment as devices 108A and 108B, where the
devices 108A and 108B may be installed near the intersec-
tions or turning lanes 106A and 106B, respectively, for
detecting the status of the opposing traffic and furthermore
indicating the status of the oncoming traffic to the drivers of
the vehicles 104A and 104B. Continuing with the example
discussed above, the driver of the vehicle 104 A may read the
lighting patterns on the device 108A for determining if the
opposing roadway 102B is safe to cross. It should be
understood that turning across opposing traffic is generally
done at the driver’s own risk (e.g., the opposing driver(s)
may have the right-of-way and are not required to stop). The
devices 108 may include various lights of various colors
(e.g., yellow and red, or other colors as appropriate) con-
figured to illuminate in solid or blinking states. In certain
embodiments, the various combinations of light colors and
states may indicate certain traffic states and levels of safe-
ness to cross to opposing roadway. Thus, aspects of the
present disclosure allow for drivers to make the safest
decisions when crossing opposing traffic based on the sig-
naling of the lights on the traffic signaling devices 108.

In certain embodiments, the devices 108 may leverage
various technologies for providing the traffic status indica-
tions. In various embodiments, the devices 108 may be
equipped with (or operatively connect to) a radar system for
detecting the distance and velocity of objects in a particular
field of view. In certain embodiments, the devices 108 may
also leverage data from a network of wireless communica-
tion devices such as mobile phones, radio frequency (“RF”)
transmitters and receivers, on-board vehicle computer sys-
tems, etc., each of which may be referred to herein as a
“sensor.” In certain embodiments, the use of one or more
sensors allows for the system to be reliable, robust, accurate,
and operate in real-time. Accordingly, in the event that the
RF sensor is malfunctioning, the radar system may still
allow for the system to properly function for providing
real-time data readings for determining the safeness of
various roadway scenarios. In particular embodiments, the
devices 108 and operatively connected sensors may com-
municate as an interconnected network, such that a reading
associated with a traffic state at one device 108 may be
transmitted to surrounding devices (or other nearby traffic
controllers), thereby informing the surrounding devices of
approaching traffic or general traffic conditions. In certain
embodiments, mobile devices belonging to drivers, or on-
board vehicle computer systems, may continuously transmit
data such as speed and direction to the devices 108. Accord-
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ingly, the sharing of data over a network between the devices
108 and vehicles, in combination with sensor readings such
as radar or RF readings, allows for the devices to reliably
determine the safeness of an opposing roadway in real-time.

In certain embodiments, the devices 108 and correspond-
ing sensors may be installed at or near the intersections 106.
In various embodiments, the devices 108 may be installed
and configured such that the sensors may monitor a particu-
lar area, such as the areas 110A and 110B, or a field of view
over a certain distance. For example, and depicted in the
present embodiment, the device 108B may be configured to
monitor (approximately) a thirty (30) degree view over a
range of approximately 750-900 ft. Accordingly, these sen-
sor configurations allow for the devices 108 to determine the
safeness of the opposing roadways, intersection, and turning
lanes (based on opposing traffic) prior to the drivers being
able to see the traffic, and furthermore indicate the traffic
status to the driver via the various lighting states.

Turning now to FIG. 2, an exemplary device 108 is
shown, according to one aspect of the present disclosure. In
certain embodiments, the device 108 may be a standalone
device or structure, or the device may be integrated into
preexisting structures, such as a telephone pole or general
traffic light system. As depicted in the present embodiment,
the device 108 includes at least a pole 202 with a base 204,
where a cabinet 206, solar panel 208, and a plurality of lights
210 are coupled to the pole 202. In particular embodiments,
a radar sensor 212 (or various other sensor types) may also
be coupled to the pole 202. According to various aspects of
the present disclosure, the base 204 may be bolted or
otherwise installed near a particular turning lane for securing
the pole 202 within the base 204. In certain embodiments,
the cabinet 206 may be coupled to the pole 202 towards the
lower end of the pole 202 for allowing convenient access to
the cabinet 206 in scenarios where repair or service is
needed. Near the top end of the pole 202, in various
embodiments, is the solar panel 208. In certain embodi-
ments, the solar panel 208 may be a 100W solar panel with
approximate dimensions of 25 inches by 40 inches for
collecting sufficient sunlight to power the plurality of lights
210, as well as the electronics included in the cabinet 206
and the radar sensor 212. However, in particular embodi-
ments, the device 108 may include alternative or additional
power sources, as appropriate.

In one embodiment, the cabinet 206 may house a con-
troller system for determining the states of the plurality of
lights, controlling the radar sensor 212 (or other sensors),
communicating with a plurality of additional sensors (such
as cell phones, on-board vehicle communication systems,
etc.), and other various traffic managing functions. For
example, the device may include an LTE sensor or antenna
(alternatively or in addition to the radar sensor 212), and the
controller system may include supporting hardware for the
LTE sensor such as transmitters and/or receivers. In some
embodiments, the cabinet 206 may house electronic hard-
ware (e.g., the controller system) including server racks or
other computing boards that process sensor readings, store
traffic related information such as intersection/turning lane
geometry or light schedules/states, etc. In various embodi-
ments, the cabinet 206 may be shared with other traffic
controlling systems, such as those for standard intersection
traffic lights, for controlling other traffic devices in addition
to the device 108. In other embodiments, the exemplary
device 108 may be entirely standalone. In these standalone
embodiments, the device 108 components are self-con-
tained, for example, the pole 202, the base 204, the cabinet
206, the power supply (e.g., solar panels 208), the lights 210,
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7
and the sensor(s) 212 are all dedicated to the device 108 and
are not shared with other devices or traffic lights, and the
device 108 does not rely on outside power sources or
communication/computing networks.

As depicted in the present embodiment, the plurality of
lights 210 includes three (3) arrow options, 210A, 210B, and
210C. According to various aspects of the present disclo-
sure, the three arrow options each may indicate one or more
traffic states, as will be discussed immediately below. In one
embodiment, the arrow 210A may be a red arrow, where the
red arrow is solid when illuminated. In various embodi-
ments, a solid red arrow, indicated by the arrow 210A,
indicates that the intersection is not safe to cross. In certain
embodiments, a solid yellow arrow, indicated by the arrow
210B, may indicate that the intersection is unsafe to cross
but may shortly become safe to cross. The arrow 210C may
be for indicating a flashing yellow arrow, in particular
embodiments, where the flashing yellow arrow 210C indi-
cates that the opposing roadway is free of immediate danger
and may be crossed with caution (however, the driver is to
cross at his’her own risk). In one embodiment, the plurality
of lights may include any light shape, color, blinking pattern,
etc., for appropriately communicating to a driver that an
opposing roadway is safe to cross. Further, in various
embodiments, the plurality of lights 210 may be only a
single light configurable to support each of the light states
discussed immediately above. In other embodiments, the
traffic states may be indicated in other ways, such as via
audible sounds/alerts, display screens (e.g., LCD screens, or
the like), lasers, messages directed to an automobile on-
board computing system which may then be displayed/
presented to the driver, etc.

In various embodiments, sensor readings from the radar
sensor 212 (or other sensors) may allow the system to
determine the level of safety or general safeness of the
opposing roadway based on detected opposing traffic. In one
embodiment, the radar sensor 212 may be configured to
detect oncoming objects within ranges of approximately
750-900 feet, although in some configurations the radar 212
sensor (or other sensors) may be capable of monitoring
greater ranges. According to various aspects of the present
disclosure, an object traveling 60 miles per hour covers
approximately 88 feet per second. Therefore, the system
may be able to detect objects approximately 8-11 seconds
prior to reaching the intersection. In certain embodiments,
the system may calculate these distance and time ranges
(e.g., a calculated time to reach the intersection or turning
lane) for determining the safeness of the opposing roadway,
and furthermore for determining which light state to display
via the device 108 (thus allowing a driver to make an
informed and safe decision when crossing the opposing
roadway).

Turning now to FIG. 3, a flowchart of the device states
and state transitions process 300 is shown, according to one
aspect of the present disclosure. In one embodiment, the
process 300 may begin at any step or device state; however,
in the present embodiment, the process 300 begins at step
302 where the device is in a flashing yellow state. According
to various aspects of the present disclosure, the flashing
yellow state at step 302 may indicate to a driver that the
opposing roadway is safe to cross. In certain embodiments,
the system may determine to display the flashing yellow
state at step 302 based on a calculated time range until
opposing traffic poses immediate danger, a real-time radar
distance, readings from other devices such as GPS signals
from mobile phones or on-board vehicle computers, etc.
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In a particular embodiment, at step 304, the system
determines if an unsafe condition is detected in a particular
monitored area (e.g., an intersection, a turning lane, etc.). In
one embodiment, if an unsafe condition is not detected, the
device may continue to maintain the flashing yellow arrow
at step 302; however, if an unsafe condition is detected at
step 304, the process 300 may proceed to step 306 where the
light state changes from flashing yellow to yellow clearance.
In various embodiments, a yellow clearance state at step 306
includes changing the flashing yellow arrow to a solid
yellow arrow. According to various aspects of the present
embodiment, a solid yellow arrow may indicate that
detected objects are “clearing” through the intersection and
a driver intending to cross the opposing roadway should wait
until the intersection clears.

In one embodiment, the system may include a yellow
clearance timer or the like for tracking how long certain
states have been active. In a particular embodiment, at step
308, the system may determine if the yellow clearance timer
has expired or reached a predetermined time threshold. If, at
step 308, the system determines that the yellow clearance
timer has not expired, the system may continue to maintain
the yellow clearance state at step 306. In certain embodi-
ments, at step 308, if the system determines that the timer
has expired, the system may proceed to step 310 where the
system determines if the opposing roadway is still unsafe.
According to various aspects of the present disclosure, the
system may determine if the roadway is still unsafe via
reading and processing readings from one or more sensors
described herein, which may either detect objects nearby the
device, or may receive signals over a wireless network sent
by one or more devices associated with vehicles or pedes-
trians.

In one embodiment, if, at step 310, the system determines
that the roadway is no longer in an unsafe condition, the
system may reinstate the flashing yellow arrow state of step
302, which indicates to a driver that the roadway may be
safely crossed (with caution). In certain embodiments, if; at
step 310, the system determines that the roadway is still in
an unsafe condition (based on sensor readings), the system
may enter a minimum red state at step 312.

In particular embodiments, a minimum red state includes
initiating a new state where a solid red arrow is illuminated.
According to various aspects of the present disclosure, the
solid red arrow may remain illuminated for a particular
amount of time, according to a predetermined time threshold
monitored by a minimum red timer. In one embodiment, the
system may periodically check the minimum red timer at
step 314, and if the minimum red timer is determined to not
be expired at step 314, the system may remain in the
minimum red state of step 312. In certain embodiments, if at
step 314 it is determined that the minimum red timer is
expired, the system may proceed to step 316, where the
system enters a standard red state. In various embodiments,
a standard red state includes maintaining a solid red arrow;
however, the system may begin to analyze sensor readings
for determining the safeness of the opposing roadway. In a
particular embodiment, during the standard red state 316, the
system may determine if the opposing roadway is safe to
cross at step 318. If the system determines that the opposing
roadway is not safe to cross at step 318, the system may
continue to maintain the standard red state at step 316.
However, in some embodiments, if the system determines, at
step 318, that the opposing roadway is safe to cross, the
system may reinstate the flashing yellow state at step 302.
According to various aspects of the present disclosure, both
the minimum red state and the standard red state may
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include maintaining a solid red arrow, a flashing red arrow,
or any other appropriate color/pattern.
Exemplary Architecture

From the foregoing, it will be understood that various
aspects of the processes described herein are software pro-
cesses that execute on computer systems that form parts of
the system. Accordingly, it will be understood that various
embodiments of the system described herein are generally
implemented as specially-configured computers including
various computer hardware components and, in many cases,
significant additional features as compared to conventional
or known computers, processes, or the like, as discussed in
greater detail herein. Embodiments within the scope of the
present disclosure also include computer-readable media for
carrying or having computer-executable instructions or data
structures stored thereon. Such computer-readable media
can be any available media which can be accessed by a
computer, or downloadable through communication net-
works. By way of example, and not limitation, such com-
puter-readable media can include various forms of data
storage devices or media such as RAM, ROM, flash
memory, EEPROM, CD-ROM, DVD, or other optical disk
storage, magnetic disk storage, solid state drives (SSDs) or
other data storage devices, any type of removable nonvola-
tile memories such as secure digital (SD), flash memory,
memory stick, etc., or any other medium which can be used
to carry or store computer program code in the form of
computer-executable instructions or data structures and
which can be accessed by a general purpose computer,
special purpose computer, specially-configured computer,
mobile device, etc.

When information is transferred or provided over a net-
work or another communications connection (either hard-
wired, wireless, or a combination of hardwired or wireless)
to a computer, the computer properly views the connection
as a computer-readable medium. Thus, any such a connec-
tion is properly termed and considered a computer-readable
medium. Combinations of the above should also be included
within the scope of computer-readable media. Computer-
executable instructions include, for example, instructions
and data which cause a general purpose computer, special
purpose computer, or special purpose processing device
such as a mobile device processor to perform one specific
function or a group of functions.

Those skilled in the art will understand the features and
aspects of a suitable computing environment in which
aspects of the disclosure may be implemented. Although not
required, some of the embodiments of the claimed systems
may be described in the context of computer-executable
instructions, such as program modules or engines, as
described earlier, being executed by computers in networked
environments. Such program modules are often reflected
and illustrated by flow charts, sequence diagrams, exem-
plary screen displays, and other techniques used by those
skilled in the art to communicate how to make and use such
computer program modules. Generally, program modules
include routines, programs, functions, objects, components,
data structures, application programming interface (API)
calls to other computers whether local or remote, etc. that
perform particular tasks or implement particular defined data
types, within the computer. Computer-executable instruc-
tions, associated data structures and/or schemas, and pro-
gram modules represent examples of the program code for
executing steps of the methods disclosed herein. The par-
ticular sequence of such executable instructions or associ-
ated data structures represent examples of corresponding
acts for implementing the functions described in such steps.
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Those skilled in the art will also appreciate that the
claimed and/or described systems and methods may be
practiced in network computing environments with many
types of computer system configurations, including personal
computers, smartphones, tablets, hand-held devices, multi-
processor systems, microprocessor-based or programmable
consumer electronics, networked PCs, minicomputers,
mainframe computers, and the like. Embodiments of the
claimed system are practiced in distributed computing envi-
ronments where tasks are performed by local and remote
processing devices that are linked (either by hardwired links,
wireless links, or by a combination of hardwired or wireless
links) through a communications network. In a distributed
computing environment, program modules may be located
in both local and remote memory storage devices.

An exemplary system for implementing various aspects of
the described operations, which is not illustrated, includes a
computing device including a processing unit, a system
memory, and a system bus that couples various system
components including the system memory to the processing
unit. The computer will typically include one or more data
storage devices for reading data from and writing data to.
The data storage devices provide nonvolatile storage of
computer-executable instructions, data structures, program
modules, and other data for the computer.

Computer program code that implements the functionality
described herein typically comprises one or more program
modules that may be stored on a data storage device. This
program code, as is known to those skilled in the art, usually
includes an operating system, one or more application
programs, other program modules, and program data. A user
may enter commands and information into the computer
through keyboard, touch screen, pointing device, a script
containing computer program code written in a scripting
language or other input devices (not shown), such as a
microphone, etc. These and other input devices are often
connected to the processing unit through known electrical,
optical, or wireless connections.

The computer that effects many aspects of the described
processes will typically operate in a networked environment
using logical connections to one or more remote computers
or data sources, which are described further below. Remote
computers may be another personal computer, a server, a
router, a network PC, a peer device or other common
network node, and typically include many or all of the
elements described above relative to the main computer
system in which the systems are embodied. The logical
connections between computers include a local area network
(LAN), a wide area network (WAN), virtual networks (WAN
or LAN), and wireless LANs (WLAN) that are presented
here by way of example and not limitation. Such networking
environments are commonplace in office-wide or enterprise-
wide computer networks, intranets, and the Internet.

When used in a LAN or WLAN networking environment,
a computer system implementing aspects of the system is
connected to the local network through a network interface
or adapter. When used in a WAN or WLAN networking
environment, the computer may include a modem, a wireless
link, or other mechanisms for establishing communications
over the wide area network, such as the Internet. In a
networked environment, program modules depicted relative
to the computer, or portions thereof, may be stored in a
remote data storage device. It will be appreciated that the
network connections described or shown are exemplary and
other mechanisms of establishing communications over
wide area networks or the Internet may be used.
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While various aspects have been described in the context
of a preferred embodiment, additional aspects, features, and
methodologies of the claimed systems will be readily dis-
cernible from the description herein, by those of ordinary
skill in the art. Many embodiments and adaptations of the
disclosure and claimed systems other than those herein
described, as well as many variations, modifications, and
equivalent arrangements and methodologies, will be appar-
ent from or reasonably suggested by the disclosure and the
foregoing description thereof, without departing from the
substance or scope of the claims. Furthermore, any sequence
(s) and/or temporal order of steps of various processes
described and claimed herein are those considered to be the
best mode contemplated for carrying out the claimed sys-
tems. It should also be understood that, although steps of
various processes may be shown and described as being in
a preferred sequence or temporal order, the steps of any such
processes are not limited to being carried out in any par-
ticular sequence or order, absent a specific indication of such
to achieve a particular intended result. In most cases, the
steps of such processes may be carried out in a variety of
different sequences and orders, while still falling within the
scope of the claimed systems. In addition, some steps may
be carried out simultaneously, contemporaneously, or in
synchronization with other steps.

CONCLUSION

Aspects, features, and benefits of the claimed invention(s)
will become apparent from the information disclosed in the
exhibits and the other applications as incorporated by ref-
erence. Variations and modifications to the disclosed sys-
tems and methods may be effected without departing from
the spirit and scope of the novel concepts of the disclosure.

It will, nevertheless, be understood that no limitation of
the scope of the disclosure is intended by the information
disclosed in the exhibits or the applications incorporated by
reference; any alterations and further modifications of the
described or illustrated embodiments, and any further appli-
cations of the principles of the disclosure as illustrated
therein are contemplated as would normally occur to one
skilled in the art to which the disclosure relates.

The foregoing description of the exemplary embodiments
has been presented only for the purposes of illustration and
description and is not intended to be exhaustive or to limit
the inventions to the precise forms disclosed. Many modi-
fications and variations are possible in light of the above
teaching.

The embodiments were chosen and described in order to
explain the principles of the inventions and their practical
application so as to enable others skilled in the art to utilize
the inventions and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present inventions
pertain without departing from their spirit and scope.
Accordingly, the scope of the present inventions is defined
by the appended claims rather than the foregoing description
and the exemplary embodiments described therein.

What is claimed is:

1. A system for traffic management, comprising:

a plurality of electronic computing devices at a plurality
of automobiles, wherein each of the plurality of elec-
tronic computing devices includes one or more trans-
mitters that propagate signals comprising location,
speed, and heading data of the automobile; and
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a traffic management device located at a traffic crossing,
wherein the traffic management device is positioned to
monitor a respective opposing traffic lane, and wherein
the traffic management device comprises:
traffic data detection sensors, wherein the traffic data

detection sensors comprise radio frequency (“RF”),

Wi-Fi, cellular, and radar sensors configured to

detect traffic data comprising a distance and speed of

automobiles approaching in an opposing traffic lane;

one or more traffic beacons comprising turning arrows;
and
a processor operatively connected to the traffic data

detection sensors for controlling the one or more

traffic beacon states, and wherein the processor is

configured to:

receive the location, speed, and heading data from
the plurality of electronic computing devices cor-
responding to approaching automobiles;

receive distance and speed data corresponding to
approaching automobiles from the traffic data
detection sensors;

compare the first-received of the location, speed, and
heading data, or the detected distance and speed
traffic data, to a predetermined speed threshold for
determining an expected time to arrival at the
traffic crossing for the approaching automobiles;

determine a level of safeness for crossing the oppos-
ing traffic lane based on the expected time to
arrival at the traffic crossing for the approaching
automobiles; and

indicating the level of safeness via the turning arrows
to drivers and/or pedestrians intending to cross the
opposing traffic lane.

2. The system of claim 1, wherein the plurality of elec-
tronic computing devices comprise mobile phones and/or
on-board computing devices at the plurality of automobiles.

3. The system of claim 1, wherein the traffic data detection
sensors are configured to monitor about a thirty degree field
of view, originating from the traffic management device,
over a range of about 750-900 feet.

4. The system of claim 1, wherein the processor is further
configured to compare the received location, speed, and
heading data to the detected traffic data to confirm approach-
ing automobiles.

5. The system of claim 1, wherein the traffic management
device transmits received location, speed, and heading data,
detected traffic data, and calculated expected times to arrival
to neighboring traffic management devices.

6. The system of claim 1, wherein the system operates in
near real-time.

7. The system of claim 1, wherein a turning arrow flashing
yellow indicates that the opposing traffic lane is safe to cross.

8. The system of claim 1, wherein a red arrow indicates
that the opposing traffic lane is unsafe to cross.

9. The system of claim 8, wherein after a predetermined
time threshold elapses without receiving new detected traffic
data indicating the presence of an approaching automobile,
the processor is further configured to change the red arrow
to a flashing yellow arrow.

10. The system of claim 9, wherein the predetermined
time threshold is about ten seconds.

11. The system of claim 1, wherein the one or more traffic
beacons exclude green turning arrows.
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