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REMOVABLE SIGNALING APPARATUS, SYSTEM, AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This is a continuation in part application of U.S. patent application

serial number 14/324,882, filed July 7, 2014 and titled" SELF CONTAINED,

REMOVEABLE, WIRELESS TURN SIGNAL SYSTEM FOR MOTOR

VEHICLES AND TRAILERS", which is a continuation of U.S. patent application

serial number 12/798,219, filed March 31, 2010, and titled "SELF-CONTAINED,

REMOVABLE, WIRELESS TURN SIGNAL SYSTEM FOR ANTIQUE

VEHICLES", which claims the benefit of provisional patent application serial

number 61/212,023, filed April 4, 2009, and entitled "SELF-CONTAINED,

REMOVEABLE, WIRELESS TURN SIGNAL SYSTEMS FOR VEHICLES"

all of which are hereby incorporated by reference herein in their entirety.

[0002] The application also claims the benefit of provisional patent

application serial number 61/958,293, filed July 25, 2013 and entitled

"WIRELESS, READILY-REMOVABLE, NON-CONTACT METHOD FOR

DETECTING VEHICLE PEDAL AND LEVER ACUTATION FOR

ILLUMINATION OF VEHICLE SIGNAL LAMPS" which is herby

incorporated by reference herein in its entirety.

BACKGROUND

[0003] Field of Disclosure: This disclosure relates to signaling devices. More

specifically, this disclosure relates to signaling devices for vehicles and trailers.

Description of Related Art:

[0004] Currently, vehicles are factory equipped with a large variety of safety

devices. Over the last century or so, these devices have evolved, been adopted, and,

in some cases, mandated by law. As a result, vehicles today are less prone to be in

accidents and are generally safer than their predecessors. One such example of

safety devices is the range of automotive lighting found on vehicles produced today.

[0005] Early vehicles in many instances did not include automotive lighting.

As time progressed, automotive lighting began to evolve, becoming more and more



common on factory produced cars. This lighting, however, was still subject to a

number of pitfalls. For example, such lights were generally low luminosity.

Additionally, signals on vehicles took time to evolve as well. In fact, before 1950,

most cars were not manufactured with turn signals. Since antique vehicles are a

significant hobby in the United States and worldwide, many of these vehicles are

still driven. In the United States alone, millions of vehicles considered "antique" are

still on the roads.

[0006] Since many of these vehicles lack various signals, they are perceived

as being unsafe and present a serious safety risk to both the drivers of these vehicles

and others on the roadway. Though hand signals may be used to indicate a driver's

intentions, such signals are not a complete solution since they do not provide

lighting. Additionally, these signals are not readily understood by today's drivers.

[0007] There is little enthusiasm in the antique vehicle community, however,

to modify vehicles in order to install lighting and signaling devices. Such installation

would involve cutting original vehicle wiring, running new wire looms, cutting

fenders, cutting bumpers, and/or otherwise physically modifying a vehicle.

[0008] On the contrary, it is highly desirable that a vehicle be in a condition

which is as close to original as possible. Therefore, there is considerable incentive to

spend large amounts of time and money to meticulously restore a vehicle to original

condition as a vehicle in original condition is more valuable and will be better

judged when shown.

[0009] Currently, kits and systems do exist which allow an owner to install

lighting and signals to their vehicle. These kits and systems do, however, require

hard wiring and/or physical alteration of the vehicle and are consequentially not

widely used. These kits are expensive. This is compounded by the fact that antique

vehicle owners tend to buy and sell vehicles with high frequency. A new kit would

need to be purchased and installed for each vehicle since such kits and systems are

not easily removable. Many kits offer only a modest increase in vehicle conspicuity

due to poor light output and visibility. Furthermore, such kits generally lack fault

detection capabilities and, if installed poorly, may be subject to short circuits,

unreliability, etc.



SUMMARY

[0010] In accordance with an embodiment of the present disclosure, a

remote controlled vehicular light bulb may comprise a lighting element. The remote

controlled vehicular light bulb may comprise a radio unit. The remote controlled

vehicular light bulb may comprise a controller. The controller may be configured to

control illumination of the lighting element based upon a control signal received by

the radio unit. The remote control vehicular light bulb may comprise a housing. The

housing may be configured to interface and receive power from a standard vehicular

light bulb socket. The housing may comprise a base and a bulb.

[0011] In some embodiments, the lighting element may include at least one

light emitting diode. In some embodiments, the lighting element may include a

plurality of light sources which are configured to be illuminated in tandem and/or

individually as commanded by the controller. In some embodiments, the controller

may be configured to transmit a repeater signal via the radio unit. In some

embodiments, the controller may be configured to detect a fault condition in the

remote controlled vehicular light bulb. In some embodiments, the controller may be

configured to transmit a fault indication signal via the radio unit. In some

embodiments, the controller and radio unit are embedded in a single integrated

circuit. In some embodiments, the radio unit may include a transceiver.

[0012] In accordance with another embodiment of the present disclosure, a

remotely controlled vehicular lighting system may comprise at least one vehicular

light. Each of the at least one vehicular light, may comprise radio unit. Each of the at

least one vehicular light may comprise a microprocessor. Each of the at least one

vehicular light may be configured to interface and draw power from a pre-existing

vehicular light bulb socket. The vehicular lighting system may comprise a

controller. The controller may be configured to generate a control signal. The

control signal may comprise a first unique identifier which is associated with the

controller. The control signal may comprise a second unique identifier which is

associated with the intended recipient vehicular light of the at least one vehicular

light. The control signal may comprise a command. The microprocessor of each of

the at least one vehicular light may be configured to receive, via the radio unit, the

control signal from the controller. The microprocessor may be configured to execute



the command if the vehicular light has been operatively paired with the controller

associated with the first unique identifier and the vehicular light is associated with

the second unique identifier.

[0013] In some embodiments, each of the at least one vehicular light may

include a configuration adapter. In some embodiments, each of the at least one

vehicular light may include an on-board power. In some embodiments, each of the at

least one vehicular light may be configured to be removably coupled to a surface of

a vehicle. In some embodiments, the command may specify a desired behavior of

the vehicular light. In some embodiments, each of the at least one vehicular light

may include a lighting element. In some embodiments, the command may specify

whether the lighting element should illuminate and/or in what fashion the lighting

element should illuminate. In some embodiments, the lighting element for each of

the at least one vehicular light may include an LED. In some embodiments, the

microprocessor of each of the at least one vehicular light may further be configured

to generate a status signal, via the radio unit, indicating the status of that vehicular

light. In some embodiments, the controller may include an indicia. In some

embodiments, the indicia may indicate the status of one of the at least one vehicular

light as indicated by a status signal generated by that vehicular light. In some

embodiments, the controller may include an actuator, the actuator may be

configured for use in selecting between the command to be sent in a control signal

from a plurality of selectable commands. In some embodiments, a control signal

generated by the controller may be encrypted. In some embodiments, the

microprocessor of each of the at least one vehicular light may be configured to

decrypt the signal. In some embodiments, the controller may include an on-board

power source. In some embodiments, the controller may be configured to be

removably coupled to a surface. In some embodiments, the controller may be

configured to be removably coupled to a surface magnetically. In some

embodiments, the radio unit of each of the at least one vehicular light may include a

transceiver. In some embodiments, the lighting element of each of the at least one

vehicular light may include a plurality of light sources which are configured to be

illuminated in tandem and/or individually as commanded by the microprocessor of

each of the at least one vehicular light. In some embodiments, the microprocessor of



each of the at least one vehicular light may be configured to transmit a repeater

signal via the radio unit of each of the at least one vehicular light.

[0014] In accordance with another embodiment of the present disclosure, a

remote controlled vehicular light may comprise a lighting element. The remote

controlled vehicular light may comprise a radio unit. The remote controlled

vehicular light may comprise a controller. The controller may be configured to

control illumination of the lighting element based upon a control signal received by

the radio unit. The controller may only act on the control signal when the control

signal includes an expected unique identifier. The remote controlled vehicular light

may comprise a housing. The housing may comprise a base and a bulb. The housing

may be configured to interface and receive power from a standard vehicular light

bulb socket or be configured to be removably mountable to a vehicle.

[0015] In some embodiments, the control signal may include a command.

The command may specify whether the lighting element should illuminate and/or in

what fashion the lighting element should illuminate. In some embodiments, the

controller may be configured to detect one or more fault condition in the remote

control vehicular light. In some embodiments, when one of the one or more fault

condition is detected, the controller may transmit a status signal indicating presence

of that fault condition. In some embodiments, the lighting element may include a

light emitting diode. In some embodiments, the radio unit may include a transceiver.

In some embodiments, the controller may only act on the control signal when the

control signal includes an expected unique identifier and a second expect unique

identifier. In some embodiments, the expected unique identifier may be associated

with the remote controlled vehicular light bulb or a system controller paired with the

remote control vehicular light bulb. In some embodiments the second expected

unique identifier may be associated with the remote controlled vehicular light or a

system controller paired with the remote control vehicular light. In some

embodiments, the lighting element may include a plurality of light sources which are

configured to be illuminated in tandem and/or individually as commanded by the

controller. In some embodiments, the controller may be configured to transmit a

repeater signal via the radio unit. In some embodiments, the remote controlled

vehicular light may be configured to be magnetically mountable on the vehicle.



[0016] In accordance with another embodiment of the present disclosure, a

remotely controlled vehicular lighting system may comprise a sensing controller.

The remote controlled vehicular lighting system may comprise at least one vehicular

signal light. Each of the at least one vehicular signal light may comprise a radio unit,

and a microprocessor. The microprocessor of each of the at least one vehicular

signal light may be configured to receive, via the radio unit, a control signal

command from the sensing controller and execute the command if the vehicular

signal light has been operatively paired with the sensing controller. The sensing

controller may include a sensor and a processor. The processor may be configured to

analyze data from the sensor to determine if a condition of interest exists and upon

determination that the condition of interest exists, generate the control signal

command.

[0017] In some embodiments, the condition of interest may be the actuation

of a brake pedal. In some embodiments, the condition of interest may be the

actuation of a directional lever. In some embodiments, the condition of interest may

be the deceleration of the vehicle. In some embodiments, the condition of interest

may be the illumination of a stock vehicular signal on a vehicle. In some

embodiments, the sensor may be a current sensor and the condition of interest may

be determined to exist when data from the sensor indicates current flow through a

wire running to the stock vehicular signal is above a predetermined threshold. In

some embodiments, the sensing controller may include a clip. The clip may be

configured to allow the sensing controller to be clipped around a wire running to the

stock vehicular signal. In some embodiments the sensing controller may be couple

to a vehicle magnetically. In some embodiments the sensing controller may include

at least one additional sensor in addition to the sensor. In some embodiments, the

sensor may be chosen from a group consisting of: an accelerometer, gyroscope,

magnetometer, encoder, potentiometer, range finder, optical sensor, or current

sensor. In some embodiments, the sensing controller may include an onboard power

source. In some embodiments, the at least one vehicular signal light may comprise a

base and a bulb. The base may be configured to interface and receive power from a

standard vehicular light bulb socket. In some embodiments, the at least one

vehicular signal light may be magnetically mountable to a vehicle. In some



embodiments, the sensor may be a magnetic sensor and the system may further

include one or more magnet which is stationary with respect to the vehicle.

[0018] In accordance with another embodiment of the present disclosure,

method of a detecting brake pedal actuation and commanding at least one remote

controlled vehicular signal light to illuminate in response to detected brake pedal

actuation may comprise operatively coupling a sensing controller to a brake pedal

such that a sensor included in the sensing controller is arranged to measure

displacement of the brake pedal. The method may comprise placing the sensing

controller in a learn mode. The method may comprise actuating the brake pedal. The

method may comprise analyzing, with a processor included in the sensing controller,

sensor data generated as the brake pedal was actuated in the learn mode and

determining an algorithm for detecting brake pedal actuation. The method may

comprise monitoring data generated by the sensor and determining if the data is

indicative of brake pedal actuation. In response to the data being indicative of brake

pedal actuation, the method may comprise commanding the at least one remote

controlled vehicular signal light to illuminate via a wireless command signal.

[0019] In some embodiments, the sensor may be a magnetic sensor and the

method may further comprise placing one or more associated magnet on the vehicle.

In some embodiments, placing the sensing controller in a learn mode may comprise

depressing a button on the sensing controller. In some embodiments, the method

may further comprise monitoring data generated by the sensor and determining if the

data is indicative of the brake pedal being released and in response to the data being

indicative that the brake pedal has been released commanding the at least one

remote controlled vehicular signal light to stop illuminating. In some embodiments,

the at least one remote controlled vehicular signal light may comprise a base and a

bulb, the base may be configured to interface and receive power from a standard

vehicular light bulb socket. In some embodiments, the method may further comprise

mounting the at least one remote controlled vehicular signal light to the vehicle

magnetically. In some embodiments, operatively coupling a sensing controller to a

brake pedal such that the sensor included in the sensing controller is arranged to

measure displacement of the brake pedal may comprise operatively coupling the

sensing controller to the brake pedal with a non-permanent attachment means. In



some embodiments, commanding the at least one remote controlled vehicular signal

light to illuminate via a wireless command signal may comprise sending the wireless

command signal to the at least one remote controlled vehicular signal from a radio

unit included in the sensing controller. In some embodiments, commanding the at

least one remote controlled vehicular signal light to illuminate via a wireless

command signal may comprise sending the wireless command signal to the at least

one remote controlled vehicular signal from a radio unit included in a main

controller which is in communication with the sensing controller. In some

embodiments, the method may further comprise indicating on the main controller

that the at least one remote controlled vehicular signal light is illuminating when the

at least one vehicular signal light is illuminating.

[0020] In accordance with another embodiment of the present disclosure, a

method for remotely controlling a vehicular lighting system may comprise installing

an vehicular light configured to interface and draw power from a pre-existing

vehicular light bulb socket into the pre-existing vehicular light bulb socket. The

vehicular light may comprise a radio unit, and a microprocessor. The method may

comprise controlling the vehicular light with a controller configured to generate a

control signal. The control signal may comprise a first unique identifier which is

associated with the controller, a second unique identifier which is associated with an

intended recipient vehicular light, and a command. The method may comprise

receiving with the microprocessor of the vehicular light, via the radio unit, the

control signal from the controller. The method may comprise the vehicular light

executing the command if the vehicular light has been operatively paired with the

controller associated with the first unique identifier and the vehicular light is

associated with the second unique identifier.

[0021] In some embodiments, the method may further comprise attaching a

configuration adapter to the vehicular light. In some embodiments, the method may

further comprise specifying within the command a desired behavior of the vehicular

light. In some embodiments, the method may further comprise providing a lighting

element in the vehicular light. In some embodiments, the method may further

comprise specifying within the command whether the light element should

illuminate and/or in what fashion the lighting element should illuminate. In some



embodiments, the method may further comprise generating a status signal, via the

radio unit, indicating the status of the vehicular light. In some embodiments the

method may comprise indicating with an indicia on the controller the status of the

vehicular light as indicated by the status signal generated by the vehicular light. In

some embodiments, the method may further comprise actuating an actuator on the

controller so as to select the command to be sent in the control signal from a

plurality of selectable commands. In some embodiments the method may further

comprise encrypting the control signal generated by the controller and decrypting

the control signal with the microprocessor of the vehicular light. In some

embodiments the method may further comprise providing an onboard power source

in the controller and removably coupling the controller to a surface.

[0022] In accordance with another embodiment of the present disclosure, a

remotely controlled vehicular lighting system may comprise a sensor unit. The

sensor unit may include a sensor. The system may comprise a controller. The

controller may be configured to receive data from the sensor unit. The system may

comprise at least one vehicular signal light. Each of the at least one vehicular signal

light may comprise a radio unit and a microprocessor. The microprocessor of each

of the at least one vehicular signal light may be configured to receive, via the radio

unit, a control signal command from the controller and execute the command if the

vehicular signal light has been operatively paired with the controller. The controller

may include a processor. The processor may be configured to analyze the data from

the sensor unit to determine if a condition of interest exists and upon determination

that the condition of interest exists, generate the control signal command.

[0023] In some embodiments, the condition of interest may be the actuation

of a brake pedal. In some embodiments, the condition of interest may be the

actuation of a directional lever. In some embodiments the condition of interest may

be the deceleration of a vehicle. In some embodiments, the condition of interest may

be the illumination of a stock vehicular signal on a vehicle. In some embodiments,

the sensor may be a current sensor and the condition of interest may be determined

to exist when data from the sensor unit indicates current flow through a wire running

to the stock vehicular signal is above a predetermined threshold. In some

embodiments, the sensor unit may include a clip. The clip may be configured to



allow the sensor unit to be clipped around a wire running to the stock vehicular

signal. In some embodiments, the sensor unit may be coupled to a vehicle

magnetically. In some embodiments, the sensor unit may include at least one

additional sensor in addition to the sensor. In some embodiments, the sensor may be

chosen from a group consisting of: an accelerometer, gyroscope, magnetometer,

encoder, potentiometer, range finder, optical sensor, or current sensor. In some

embodiments, sensor unit may include an onboard power source. In some

embodiments, the at least one vehicular signal light may comprise a base and a bulb,

the base may be configured to interface and receive power from a standard vehicular

light bulb socket. In some embodiments, the at least one vehicular signal light may

be magnetically mountable to a vehicle. In some embodiments, the sensor may be a

magnetic sensor and the system may further include one or more magnet which is

stationary with respect to the vehicle. In some embodiments, the controller may be

configured to receive data from the sensor unit wirelessly. In some embodiments,

the controller may include a user interface configured to allow selection of a desired

control signal command from a plurality of selectable control signal commands.

[0024] In accordance with another embodiment of the present disclosure, a

remotely controlled vehicular lighting system may comprise a vehicular signal light.

Each of the at least one vehicular signal light may comprise a radio unit, lighting

element, and a microprocessor. The system may comprise a controller. The

controller may include a user interface for selecting a desired signaling command

from a plurality of signaling commands. The controller may be configured to

communicate the desired signaling command to the radio unit of the vehicular signal

light such that the microprocessor of the vehicular signal light receives the command

and executes the command if the vehicular signal light has been operatively paired

with the controller. The system may comprise a light sensor. The light sensor may

be configured to sense ambient light conditions. The lighting element of the

vehicular signal light may be caused to adjust in brightness in response to ambient

light as sensed by the light sensor.

[0025] In some embodiments, the vehicular signal light may comprise a base

and a bulb. The base may be configured to interface and receive power from a

standard vehicular light bulb socket. In some embodiments, the vehicular signal



light may be magnetically mountable to a vehicle. In some embodiments, the

lighting element may be an LED array. In some embodiments, the light sensor may

be housed in the vehicular signal light. In some embodiments, the lighting element

of the vehicular signal light may be caused to adjust in brightness upon

determination that ambient light conditions have crossed a predetermined ambient

light threshold. In some embodiments, the ambient light threshold may define a

brighter ambient light range and a darker ambient light range. In some embodiments,

when the ambient light threshold is crossed from the brighter ambient light range to

the darker ambient light range, the lighting element may be caused to dim. In some

embodiments, when the ambient light threshold is crossed from the darker ambient

light range to the brighter ambient light range, the lighting element may be caused to

increase its light output. In some embodiments, the lighting element of the vehicular

signal light may be caused to adjust in brightness in proportion to the amount of

ambient light sensed by the light sensor. In some embodiments, the lighting element

may increase in brightness as the amount of ambient light increases and dim as the

amount of ambient light decreases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other aspects will become more apparent from the

following detailed description of the various embodiments of the present disclosure

with reference to the drawings wherein:

[0027] FIG. 1 depicts an example representation diagram of a system in

accordance with an embodiment of the present disclosure;

[0028] FIG. 2 depicts a flowchart detailing a number of example steps

which may be used to operate a system;

[0029] FIG. 3 depicts a top-down, representational view of an exemplary

controller;

[0030] FIG. 4 depicts a side, representational view of an example remote

controlled signal bulb;

[0031] FIG. 5 depicts an exploded perspective view of a remote controlled

signal unit;



[0032] FIG. 6 depicts an illustration of a number of signal units in place on a

vehicle;

[0033] FIG. 7 depicts an representational view of an example high mount

signal;

[0034] FIG. 8 depicts a perspective view of a specific example embodiment

of a system;

[0035] FIG. 9 depicts a perspective, exploded view of a specific example

lighting element of a signaling device;

[0036] FIG. 10 depicts a perspective, exploded view of a specific example

signal body of a signaling device;

[0037] FIG. 11 depicts a bottom perspective view of a specific example

embodiment of a signaling device;

[0038] FIG. 12 depicts a top-down view of an example embodiment of a

magnet and scratch preventing member;

[0039] FIG. 13 depicts an example embodiment of a bracket which may be

used to attach a signaling device to an object;

[0040] FIG. 14 depicts an example embodiment of a bracket with an

example signaling device attached;

[0041] FIG. 15 depicts a top-down view of a specific example embodiment

of a controller;FIG. 16 depicts a flowchart detailing a number of example steps

which may be used to identify a fault condition in a signaling device system;

[0042] FIG. 17 depicts a flowchart detailing a number of steps which may

be used to identify and respond to a low battery condition of a signaling device in a

signaling device system;

[0043] FIG. 18 depicts a flowchart which details a number of example steps

which may be used to adjust the light output of a signaling device;

[0044] FIG. 19 depicts a flowchart which details a number of example steps

which may be used to automatically cancel or turn off a turn signal in a signaling

device system;

[0045] FIG. 20 depicts a flowchart detailing a number of example steps

which may be used to automatically illuminate a brake light when a vehicle is

decelerating;



[0046] FIG. 21 depicts a flowchart detailing a number of example steps that

may be used to provide feedback related to the proximity of an object or objects to a

vehicle;

[0047] FIG. 22A and FIG. 22B depict representational example

embodiments of an a sensing controller which may be configured to detect brake

pedal actuation and send a command to a signaling device in response to detection

of brake pedal actuation;

[0048] FIG. 23 depicts a representational, top down view of the sensing

controller depicted in FIG. 22A and FIG. 22B;

[0049] FIG. 24 depicts another representational example embodiment of a

sensing controller;

[0050] FIG. 25 depicts another representational embodiment of an example

sensing controller;

[0051] FIG. 26 depicts a flowchart detailing a number of example steps

which may be used by a sensing controller to "learn" to detect a condition which

would indicate that a signaling device should be illuminated;

[0052] FIG. 27 depicts a flowchart detailing a number of example steps

which may be used by a sensing controller to "learn" to detect a condition which

would indicate that a signaling device should be illuminated;

[0053] FIG. 28 depicts a flowchart detailing a number of example steps

which may be used to detect a condition indicating a signaling device should be

illuminated and to command one or more signaling device to illuminate as

appropriate;

[0054] FIG. 29 depicts a flowchart detailing a number of example steps

which may be used to detect a condition indicating a signaling device should be

illuminated and to command one or more signaling device to illuminate as

appropriate;

[0055] FIG. 30 to FIG. 31 depicts a progression of a representational

example of a brake pedal 500 being depressed; and FIG. 32 depicts a representation

example embodiment of another sensing controller which may be used to detect a

condition indicating a signaling device should be illuminated.



DETAILED DESCRIPTION

[0056] FIG. 1 depicts an example representational embodiment of a system

10. As shown, the system 10 includes a system controller or controller 12. The

controller 12 may be used to control one or a number of signaling device(s) 14. In

the example embodiment depicted in FIG. 1, four signaling devices 14 are depicted.

Other embodiments may include any suitable number of signaling device(s) 14. The

signaling devices 14 may include a lighting element, which in some specific

embodiments may be an LED or LED array. In some embodiments, signaling

devices 14 may include multiple lighting elements and/or a lighting element with

multiple light sources which may be controlled in tandem or individually. The

signaling devices 14 may include an on-board power source or interface with and

draw power from the electrical system of an automobile or vehicle in some

embodiments.

[0057] The signaling devices 14 may be used for automotive signaling

applications. It should be noted, that the terms automotive and vehicular as well as

automobile and vehicle are used herein interchangeably. The terms "automotive",

"automobile", "motor vehicle", and the like are intended to be inclusive of any

number of vehicles which may or may not be motor driven (e.g. cars, trucks, buses,

trains, scooters, trailers, pedal carts, forklifts, horse and buggy, golf carts, ATV,

snowmobiles, tractors, etc.). The signaling devices 14 may also be used for any

other suitable signaling application. In automotive or vehicular applications, the

signaling devices 14 may be configured for and used as (although not limited to):

turn signals, brake lights, reverse lights, running lights, interior dome lights, fog

lamps, cornering lamps, parking lights, side markers/signal repeaters, head lights,

spotlights, auxiliary lights, any combination thereof, and so on. In some

embodiments, a system 10 may be modular and additional desired signaling

elements or devices 14 may be added to the system 10 as necessary and desired.

[0058] In embodiments where the signaling devices 14 are for automotive

applications, such a system 10 may be particularly desirable for use in an automobile

which was not factory equipped with a desired signal or light (e.g. turn signal). It

may be desirable that the signaling devices 14 may be installed without modification

to the automobile, trailer, etc. It may also be desirable that the signaling devices 14



be easily or quickly removable. This may allow a user the safety benefits of the

signaling devices 14 without sacrificing the originality or stock nature of a vehicle.

When driving, a user may have the automobile equipped with the system 10,

however, when showing the automobile, the system 10 may be quickly removed to

return the automobile to a stock condition. Such a system 10 may further be

advantageous as such a system 10 provides added safety benefits without affecting

the monetary valuation of the automobile. Such a system 10 may also help a user to

lower insurance rates for a vehicle which otherwise did not include one or more

desired signal.

[0059] In some embodiments, the controller 12 may communicate with each

of the signaling devices 14 via a wired connection. In the example embodiment

shown, the controller 12 may communicate with each of the signaling devices 14 via

a radio frequency control signal. This may be desirable because it may simplify

installation, allow the signaling devices 14 to be placed in a wider variety of

locations, and be more aesthetically pleasing. In such embodiments, each signaling

device 14 may include an integrated circuit (hereafter IC), radio unit (which may

include a receiver or transceiver), memory, microprocessor controller, and/or other

component. In some specific embodiments, each signaling device 14 may include

2.4 GHz, 802.15.4 digital radio unit and IC microprocessor controlled system

components. In embodiments where system communication is conducted via radio

frequency, the radio unit of the signaling devices 14 may act as a signal receiver.

Additionally, in some embodiments, signaling devices 14 may also act to relay

commands or command other signaling devices 14. Again, this may be

accomplished via a radio unit in the signaling devices 14. Other embodiments may

use other suitable forms of wired or wireless communication. In some embodiments,

a combination of wired and wireless communication may be used.

[0060] In various embodiments, each signaling device 14 may include one or

more sensors. Any number of a variety of sensors may be included in a signaling

device 14. In various embodiments, each signaling device 14 may for example

include a temperature sensor. The temperature sensor may sense the ambient

temperature around the vehicle. This may be useful in tracking and or determining

battery life. In some embodiments, the ambient temperature may also be



communicated to a controller 12. In some embodiment, temperature may be

displayed on the controller 12. Each signaling device 14 may include, for example

an ambient light sensor. Data from such a sensor may be used to control the

signaling device 14 to a suitable brightness level while maximizing battery life. In

some embodiments, a signaling device 14 may include a proximity sensor which

may aid a user in parking of the vehicle. Signaling devices 14 may include other

sensors as well.The controller 12 may include a number of indicia 18 and/or

actuators 20 in various embodiments. In the example embodiment the controller 12

includes four indicia 18 and an actuator 20. The indicia 18 may be used to convey

status, fault, or other information about the system 10. In some embodiments, indicia

18 may be used to convey status, fault, or other information about each signaling

device 14 included in the system 10. In such embodiments, each signaling device 14

may be associated with a dedicated indicia 18. The indicia 18 may be any suitable

variety of indicia. In some embodiments, the indicia 18 may be shaped as ISO

automotive symbols. In some embodiments, the indicia 18 may be illuminated

indicators such as LEDs.

[0061] The actuator(s) 20 may be used to control function of signaling

device(s) 14 included in the system 10. The actuator(s) 20, may be used to specify

whether signaling device(s) 14 should illuminate and in what fashion signaling

device(s) 14 should illuminate. In some embodiments, controller 20 may include a

single actuator 20 (as shown) which may control one of more functions of each

signaling device 14 in the system 10. In other embodiments, different functions,

signaling devices 14, or groups of signaling devices 14 may have dedicated

actuators 20. For example, one actuator 20 may control running light functionality of

signaling devices 14 while another actuator 20 may control turn signaling

functionalities of signaling devices 14. The actuator(s) 20 may be any suitable

variety of actuator. In some embodiments, the actuator(s) 20 may be any or a

combination of a toggle switch, button, slider, input knob, input wheel, lever, touch

screen, or the like. Once a desired function has been selected via the actuators(s) 20,

the controller 12 may generate a control signal commanding that function to be

executed by the signaling device(s) 14.



[0062] In some embodiments, software for the controller 12 may exercise

additional control over system 10 components (e.g. automatically adjusting signal

device 14 illumination brightness or signaling device illumination oscillation).

Software for the controller 12 may also control when and how various indicia 18

will convey system 10 information to a user. The controller 12 may also be used to

analyze any incoming sensor data and status data from signaling devices 14 or other

system 10 components. In some embodiments, a controller 12 may also analyze

sensor data generated from one or more sensor included in the controller 12.

[0063] In some embodiments, the controller 12 may be configured with a

speaker (not shown). In such embodiments, the speaker may produce audible noise

in coordination with the indicia 18 to convey system 10 information. In some

embodiments, a speaker may be used in place of the indicia 18. In some

embodiments, the speaker may function as a tell-tale indicator to indicate a signal is

functioning.

[0064] In some embodiments, the controller 12 may be configured with a

microphone (not shown). In such embodiments, the microphone may be used in

place of or in addition to an actuator 20. In such embodiments, the controller 12 may

control the system 10 via a voice commands given to a natural language user

interface. In some embodiments, the controller 12 may include a graphical user

interface (not shown). In such embodiments, a graphical user interface may be

included in addition too, or instead of indicia 18 and/or actuator(s) 20. A user may

use a graphical user interface to view system 10 information and/or control system

10 operation. In embodiments including a graphical user interface, the graphical user

interface may be a touch screen user interface or any other suitable user interface.

[0065] In some embodiments, the controller 12 may include one or more of a

variety of sensors. The controller 12 may, for example, include a battery level

sensor. In some embodiments, the controller may include an accelerometer,

gyrometer, or other inertial sensor. Such a sensor or sensors may be used in

conjunction with like sensors on other system 10 components. This may help to

provide information on how the vehicle is traveling and may, in some embodiments,

be used to inform how the controller 12 controls operation of the signaling devices



14. The controller 12 may also include any number of other sensors in addition to

those listed above.

[0066] In some embodiments, the controller 12 may be a device which is not

solely dedicated to the system 10. In such embodiments, the controller 12 may be a

smartphone, tablet, or the like which communicates wirelessly with various

components of the system 10. The smartphone or tablet may run an app which

allows a user to control the various signaling devices 14 of a system 10. The app

may additionally act as a graphical user interface for the system 10 which displays

and produces feedback for the user. In some embodiments, a smartphone, tablet, or

other non-dedicated device may be used to control the system 10 in addition to a

dedicated controller 12 which is included in the system 10.

[0067] Also as shown in FIG. 1, a system 10 may include a charger 16. The

charger 16 may be used to charge various components of a system 10. A charger 16

may include any suitable power components needed to properly charge system 10

components. In some embodiments, the charger 16 may draw power from a standard

wall outlet. In some embodiments, the charger 16 may be charged from a mobile

power source such as an automobile's electrical system. In such embodiments, the

charger 16 may draw power through the cigarette lighter receptacle of an

automobile. In some embodiments, the charger 16 may include adapters (not shown)

such that it may be used with multiple different types of power sources. System 10

components may include charge ports which may interface with wiring from the

charger 16 such that the components may be charged by the charger 16.

[0068] A sensing controller such as a remote brake sensor which may

include a transceiver or transmitter, may also actuate system 10 components in some

specific embodiments. Such a sensing controller may be used in place of or in

addition to the controller 12 as an auxiliary controller. Embodiments of such a

sensing controller will be described later in the specification.

[0069] A user may equip their automobile, trailer or other vehicle with the

signaling device(s) 14 and controller 12. With the system 10 components installed, a

user may then be able to use the system 10. Referring now to FIG. 2, a flowchart

depicting a number of example steps which may be used operate the system 10 is

shown. The flowchart in FIG. 2 details steps which may specifically be used to



operate a system 10 in which communication between components is conducted via

radio frequency. As shown, the system logic begins when the vehicle operator

actuates the signal controller in step 20. This may, for example, be done while

driving to indicate that the vehicle operator will be turning their vehicle in a short

period of time. In response to actuation, the controller may generate, in step 22, a

signal which is communicated to a radio receiver or transceiver on a signaling

device. The signal generated may be a unique signal. This signal may be configured

such that it may only command signaling devices which have been associated with

the controller. The signal may identify which out of a number signaling devices the

signal is intended for. The signal may also identify what behavior is being

commanded (turn on turn signal, turn on running lights, turn on reverse lights, etc.).

In some embodiments, communication between system components may be

encrypted and the system components may decrypt received communications. In

such embodiments, any suitable encryption scheme may be used.

[0070] The radio and IC on each system component may then receive the

signal in step 24. The IC microcontroller on each system component may then check

the signal to ensure that the signal is from a recognized system controller (controller

which the component has been associated, grouped, or paired with) in step 26. In

such embodiments, after receiving the signal, the IC on each component may then

decode a unique digital serial number (or in some embodiments, multiple unique

identifiers) as well as the command. The IC on each component may check the

unique digital serial number to ensure that it is from a member of the grouped

system. If the signal is from a member of the grouped system, the system component

may then perform the requested system function in step 28. As mentioned above,

this system function may be requested via a controller. Performing the system

function may, for example, include lighting the signaling lamps as requested. In the

event that the signal is not from a grouped component, the system logic may proceed

to step 30 in which the system component not perform the system function.

[0071] The functional result of the logic detailed in FIG. 2 is the driver's

command being delivered, and then an LED array, for example, on a removable

signaling device illuminating, providing signaling functions on the vehicle. This

may, for example, be useful in warning other vehicles of the vehicle's presence or



intent to turn. Additionally, the logic helps ensure that a signaling device only lights

as intended by a vehicle's operator.

[0072] This signaling may come from any signaling device described herein.

The signaling may, in some embodiments, be emitted from a removable signal,

magnetically-mounted on the vehicle (see FIG. 5), and/or from a remote controlled

bulb (see FIG. 4), placed into an existing socket on the vehicle. In the case of the

remote controlled bulb, the remote controlled bulb might replace a simple, standard

tail lamp, but transform that same lamp location into an expanded functionality

signal. For example, the remote controlled bulb may add turn signaling and/or

braking or other illumination signal functionality to a lamp location.

[0073] FIG. 3 illustrates a top-down, representational view of an exemplary

system controller or controller 40. Specifically, the controller 40 shown in FIG. 3 is

a battery-operated controller 40 with a vehicle signal lever 42. This specific

controller 40 may be configured for use as an in-car controller 40 which may be

used as a turn signal actuator. Other system controllers may be configured to control

additional signal functions (e.g. brake light, running light, head light, reverse, and

the like).

[0074] In the example embodiment depicted in FIG. 3, the controller 40

includes a housing 41. The example controller 40 contains at least one battery 44, a

digital radio and microcontroller 46, and indicator lights 48. The battery 44 may, in

some embodiments, be a rechargeable battery. In some embodiments, it may be

desirable that the battery 44 be a miniature type battery (i.e. a battery with a high

energy density such as a lithium-ion battery). The digital radio and microcontroller

46 may be included on a single part or PCB. The digital radio may be a radio-on-

chip digital radio and included on the microcontroller chip. The indicator lights 48

may, in some embodiments, be LEDs. The indicator lights 48 may be used to

indicate system status or faults. In other embodiments, a controller 40 may include

different or additional components. For example, a controller 40 may include one or

more actuators (not shown) instead of or in addition to the vehicle signal lever 42 in

FIG. 3. In some embodiments, a vehicle signal lever 42 or actuator on a controller

40 may include a self cancelling feature which automatically causes the signal to



turn off. In some embodiments, the vehicle signal lever 42 may be caused to return

to a non actuated position when the controller 40 turns off the signal.

[0075] The controller 40 may be attached to a convenient portion of an

automobile. It may be desirable that the controller 40 be removably attached to the

automobile. In the example embodiment shown in FIG. 3, a coupling member 50 is

included on the controller 40 to facilitate coupling to an automobile. In some

embodiments, the coupling member 50, may be a magnet. In such embodiments, the

controller 40 may be magnetically attached to the dashboard or other metal part of

the interior of a vehicle. In other embodiments, the coupling member 50 may differ.

For example, the coupling member 50 may be or include a suction cup or the like, a

clamp member, a bracket which may be bolted or otherwise attached to a portion of

an automobile, adhesive pad, etc. Preferably, the coupling member 50 may be used

to attach the controller 40 to an automobile without any modification of or damage

to the automobile.

[0076] A user may signal with the controller 40 by actuating the vehicle

signal lever 42 in the example embodiment. For example, a user may actuate the

vehicle signal lever 42 by displacing the vehicle signal lever 42 upward to indicate

the user intends to turn right. The digital radio and microcontroller 46 may

consequentially emit a signal to a signaling device. The signaling device may then

illuminate in a fashion which signals the vehicle will be turning right. When the

signaling device is illuminating, the indicator lights 48 may illuminate.

[0077] FIG. 4 illustrates a side, representational view of an example remote

controlled signal bulb 60. The remote controlled signal bulb 60 may be sized as a

standard size automotive bulb lamp. The remote controlled signal bulb 60 may fit

into and draw power from an existing socket on the antique vehicle. It may be

desirable that the remote controlled signal bulb 60 be configured such that no

modification to the socket is required for installation. Thus, the remote controlled

signal bulb 60 may replace an already existing, tail light bulb, turn signal bulb, brake

light, or the like on the vehicle.

[0078] The example remote control signal bulb 60 includes a bulb housing

64 which includes a base 63 and a bulb 65. The example remote control signal bulb

60 includes an embedded radio unit and IC (which are representationally depicted as



electronic chips in the example embodiment) inside the bulb housing 64 in the

example embodiment. The radio unit and IC may include a microprocessor

controller. This allows the remote controlled signal bulb 60 to be controlled as part

of a system (see, for example, system 10 of FIG. 1). The remote controlled signal

bulb 60 may be controlled such that it changes brightness, color, or flash rate. For

example, in one embodiment the remote controlled signal bulb 60 may be used as a

tail light which could be made to brighten and/or blink such that it may also be

functional as a turn signal. The radio and IC may be included on a traditional rigid

PCB and/or flexible multi layer PCB arranged in a helical or non-planar shape. In

the example embodiment, the remote control signal bulb 60 contains a stacked PCB

consisting of a number of layers 62a, 62b, and 62c. This may allow for the fitment

of an entire remote control, oscillation circuit, and antenna into the available volume

of a traditional automotive tail light bulb.

[0079] In some embodiments, remote control signal bulbs 60 may include an

adapter 69 (not shown). The adapter 69 may be a configuration adapter. The adapter

69 may, for example, be a voltage adapter which allows a remote control signal bulb

60 to be used with a voltage other than that for which the circuitry of the remote

control signal bulb 60 was designed. The adapter 69 may, for example, be a socket

adapter and interface with the remote control signal bulb 60 such that it connects to

different pinouts of the remote control signal bulb 60 depending on the voltage.

Alternatively, there may be multiple embodiments of remote control signal bulbs 60

with circuitry configured for various voltages and adapters 69 may not be necessary.

Additionally, there may be remote control signal bulb 60 embodiments for regular

polarity automotive sockets and reversed polarity automotive sockets. In some

embodiments, an adapter 69 may be used to allow a remote control signal bulb 60 to

be used in the opposite polarity socket. In other embodiments, the adapter 69 may

not be a physical component, but rather implemented in software such that the

remote control signal bulb may be configured, in situ, to work in a variety of

sockets. In some embodiments there may be different embodiments of remote

control signal bulbs 60 for different type of mounting interfaces. Alternatively, this

may also be accomplished by means of an adapter 69.



[0080] In some embodiments, the remote control signal bulb 60 may include

a radio receiver. In other embodiments, it may be desirable that the remote control

signal bulb 60 include a transceiver. This may be desirable because it would allow

the remote control signal bulb 60 to communicate with other components of a

system. For instance, the remote control signal bulb 60 may send low battery and

other status/informational or acknowledgement messages to a controller if equipped

with a transceiver. Additionally, a transceiver would allow the remote control signal

bulb 60 to function as a relay to other signals in a system.

[0081] The remote control signal bulb 60 may include a radio unit which

operates in an ISM band, for example, the 2.4 GHz ISM band. This may be desirable

because of the worldwide availability of these spectrums. The radio technology may

be a 802.15.4 Zigbee, Bluetooth, MiWi stack, etc. Additionally, the small antenna

size of such a radio may also be desirable.

[0082] The radio IC used may perform packet checking and data

acknowledgement to ensure signal receipt. Each radio IC may perform decoding and

encoding of a unique identifier or multiple unique identifiers (each system

component may broadcast its own unique identifier and/or a unique identifier of an

intended recipient when communicating). Pairing of controllers and signals (e.g.

association of each component's unique identifier with other system components)

may be done during manufacturing. In some embodiments, a radio IC may only

execute commands included in a command signal if the command signal also

includes an expected unique identifier. In some embodiments, a radio IC may only

execute commands included in a command signal if the command signal includes a

plurality of expected unique identifiers. For example, a first expected unique

identifier may be associated with a system controller 12 (see FIG. 1) with which the

remote control signal bulb 60 has been paired. A second expected unique identifier

may be associated with the remote controlled signal bulb 60.

[0083] The radio IC may also monitor for system faults to provide assurance

of proper function or indication of faults to the user. The radio IC may have custom

programmed firmware. Such firmware may include features like a unique identifier.

This unique identifier may be a unique digital serial number and/or unique device

ID. The unique identifier may help to discourage theft and may be used for



identification purposes during communication. Firmware may be updated by the

manufacturer or other personnel if necessary.

[0084] A lighting element, which in the example embodiment is a bank of

high power LEDs 66, may be included to provide the desired amount of lighting.

Additionally, the lighting element may be made to oscillate or pulse between an on

and off state at a desired rate or in desired intervals. A lighting element may be

brightened when desired. In some embodiments, only some of the light sources in a

lighting element may illuminate at one time. In some embodiments, different light

sources of a lighting element may be illuminated in order to produce a desired color

of light, a variable intensity, or sequential signal. These functions may furthermore

be coordinated with other signaling devices in a system such that, for example,

desired sets or groupings of signals turn on and off in a predetermined relation to

one another (e.g. simultaneous, opposite phase, etc.). Thus, the remote controlled

signal bulb 60 may be "universal" for use as one or more of a turn, marker, tail,

brake, reverse, or any other desired signal. Additionally, the remote controlled signal

bulb may include multiple such functionalities. For example, the remote control

signal bulb may function as a headlight, and when needed light an LED 66 of a

different color such that it also functions as a directional.

[0085] It may be desirable that the lighting element utilize LEDs 66 for a

number of reasons including but not limited to, increasing light output while keeping

a small form factor, power consumption, and/or having a long usage lifetime for the

lighting element. LEDs 66 provide greatly increased luminosity when compared to

factory equipped 6V bulbs, providing the output of a standard filament bulb but at a

fraction of the energy use.

[0086] In embodiments which include LEDs 66, the LEDs may, for

example, be 100 lm OSRAM Dragon Plus (available from OSRAM Sylvania of 100

Endicott Street, Danvers Massachusetts) LEDs. Additionally, in some embodiments

dispersion lenses may also be included as a part of the lighting element to ensure

that light is projected in a desired fashion.

[0087] In an example where the remote controlled signal bulb 60 is included

in a larger system, the remote controlled signal bulb 60 may be controlled by a

remote controller such as the controller 40 shown and described in relation to FIG.



3. In some embodiments, the remote controlled signal bulb 60 may act as a repeater

of a signal to another device (such as an additional brake light or other signals) also

included in the same system.

[0088] An advantage of this remote controlled signal bulb 60 is that it can

add a variety of functionalities (e.g. turn signal, brake, marker, and/or tail light

functions) to an existing bulb socket on the vehicle. This may be particularly

desirable when that socket did not have those functions when the car was produced.

In many cases, a vehicle operator may combine one or more remote controlled

signal bulb 60 with one or more removable signal (see FIG. 5). This may, for

example, be done if the vehicle has tail lights in the rear, but no pre-existing sockets

for signals in the front.

[0089] The remote controlled signal bulb 60 shown in FIG. 4 includes

electrical contacts 68. The electrical contacts 68 may allow the remote control signal

bulb 60 to draw power from the existing electrical system of an automobile. The

housing 64 of the remote controlled signal bulb 60 may include a threaded or

coupling portion (not shown) to allow the remote controlled signal bulb 60 to be

coupled into a pre-existing bulb socket on an automobile.

[0090] As shown, the remote control signal bulb 60 may include a sensor 67.

The sensor 67 may include one or more of the following, but is not limited to: one or

more of an ambient light sensor, temperature sensor, inertial sensor, and/or

proximity sensor. Embodiments including a sensor 67 will be further described later

in the specification.

[0091] FIG. 5 illustrates an exploded perspective view of a remote

controlled signal unit 80. In some embodiments, the signal unit 80 may be self

powered and independent from the vehicle. The signal unit 80 may include a

coupling element which allows the signal unit 80 to be removably coupled to the

vehicle.

[0092] The example signal unit 80 utilizes a magnet 82 for the temporary

attachment of the signal unit 80 to the vehicle. In some specific embodiments, the

magnet 82 may be a powerful neodymium rare earth magnet with a pull force of

about 70-90 pounds. In embodiments including a magnet 82, the face of the magnet

82 which would be most proximal to a vehicle when the signal unit 80 is coupled to



the vehicle may be covered with a scratch preventing member (not shown). The

scratch preventing member may help to minimize the risk of scratching that may

result from coupling and uncoupling of a signal unit 80 from a vehicle or other

surface. The scratch preventing member may be a foam, elastomeric, felt, fabric, or

the like pad which is affixed to the magnet 82. The scratch preventing member may

be sufficiently thick so as to effectively minimize scratch potential, but not so thick

as to preclude the magnet 82 from securely holding the signal unit 80 onto a vehicle

or other surface.

[0093] In other embodiments, a signal unit 80 may include different

coupling elements. For example, a signal unit 80 may include a suction cup or the

like. In some embodiments, the signal unit 80 may include a bracket which may be

bolted or otherwise coupled to an automobile. In some embodiments, the signal unit

80 may include an adhesive backing or the like which may be used to attach the

signal unit 80 to an automobile. It may be desirable that the means by which the

signal unit 80 is attached does not require alteration or modification to be done to an

automobile or other surface.

[0094] The example signal unit 80 shown in FIG. 5, includes a lighting

element 84. In the specific example embodiment shown in FIG. 5, the lighting

element 84 includes a light source which is a bank of high output LED lamps 92.

The LED lamps 92 may be fitted with dispersion lenses to produce the desired

brightness in a diffused manner, while using very little current. The LED lamps 92

may, for example, be 100 lm OSRAM Dragon Plus LEDs (available from OSRAM

Sylvania of 100 Endicott Street, Danvers Massachusetts). The LED lamps 92 may

be similar to and be controlled similar to the LEDs 66 described in relation to FIG.

4.

[0095] In some embodiments, the lighting element 84 may have a light

output which conforms to government defined brightness standards, levels, or

requirements. For example, the lighting element 84 may be configured to meet

USDOT requirements.

[0096] Additionally, the lighting element 84 may include a reflector element

85 arranged to efficiently project light from the light source of the lighting element

84. The lighting element 84 may be covered or enclosed by a lens, shroud, or cover



94. The cover 94 may be transparent and clear in some embodiments. In other

embodiments, the cover 94 may be tinted a desired color (e.g. red if the signal unit

80 is to be used as a brake light).

[0097] The example signal unit 80 shown in FIG. 5 also includes a digital

radio and IC 88. The digital radio and IC 88 may, for example, include a radio unit

and a microprocessor controller. The digital radio and IC 88 may be used for

actuation of the lighting element 84, fault detection, and repeating of signals to other

system components. In some embodiments, the digital radio unit of the digital radio

and IC 88 may operate in an ISM band (e.g. the 2.4GHz band). The digital radio and

IC 88 may be similar to the radio IC 62 shown and described in relation to FIG. 4.

[0098] The example signal unit 80 includes a level 86 attached to the signal

unit 80. The level 86 may be used for purposes of alignment on a vehicle. The level

86 may be any suitable variety of level. In some embodiments, the level 86 may be a

bubble level. In other embodiments, the level 86 may be a smart level.

[0099] As shown, the signal unit 80 also includes an on-board power source

90. The on-board power source 90 may supply power to the signal unit 80. The on

board power source 90 may be a battery, such as a rechargeable battery. The on

board power source 90 may be a battery with a high energy density such as a

lithium-ion battery. In some specific embodiments, a high capacity, approximately 3

amp hour rechargeable lithium-ion battery may be used. In some embodiments, the

on-board power source 90 may be sufficient to power the signal unit 80 for about

500 hours of driving time per charge when used under normal driving conditions.

[00100] The signal unit 80 can be removed temporarily when desired for the

showing of the vehicle as "original". The signal unit 80 may be placed anywhere on

a vehicle. For example, the signal unit 80 may be attached on the front, rear, or a

high-mount stop lamp position. Furthermore, the signal unit 80 may act as a turn,

tail, reverse, running, brake light, etc. depending on signals from a system controller

unit (or other system component). The signal unit 80 may be configured to be of a

small size and weight. In some specific embodiments, the signal unit 80 may have a

footprint of approximately 60mmx60mmx60mm. This may make the signal unit 80

an unobtrusive light source which may easily be removed and stowed. In some



embodiments, or for some signal units 80 the dimensions may differ. For example, a

high mount stop signal may be dimensioned as a long bar.

[00101] In various embodiments, the signal unit 80 may include one or more

sensors. For example the signal unit 80 may include an ambient light sensor,

temperature sensor, inertial sensor, proximity sensor, as discussed in relation to

other embodiments described herein. Other sensors may also be included in the

signal unit 80.

[00102] FIG. 6 depicts an illustration of a number of signal units 80 in place

on a vehicle 100. The example vehicle 100 was not factory equipped with running

lights/turn signals on its front end. As shown, the signal units 80 are coupled (e.g.

magnetically) to the front of the vehicle 100 in a location where it may be desirable

to have running lights and/or turn signals. Thus the vehicle 100 may be equipped

with such signals without any modification to the vehicle 100 itself. This may

provide added safety. The signal units 80 may, however, be easily and quickly

removed when the vehicle 100 is not being driven. This may be desirable when the

vehicle 100 is being displayed for show or for judging, for instance, since having a

non-stock vehicle may be undesirable on such occasions.

[00103] FIG. 7 depicts a representational embodiment of another example

signal light. The example light shown in FIG. 7 is a high mount signal 102. Such a

high mount signal 102 may be placed roughly at the midline of the rear of a vehicle.

In some embodiments, a high mount signal 102 (or any other signals included in a

signaling device system) may be configured to be mounted inside of the vehicle

such that the signal is visible to other drivers or individuals. As shown, the example

embodiment of the high mount signal 102 includes two suction cups 104 which may

allow the high mount signal 102 to be coupled to the rear window of the vehicle. A

high mount signal 102 may include one or more lighting element similar to the

signal unit 80 depicted in FIG. 5. Additionally, the high mount signal 102 may

include an onboard power source such as a battery and various control and remote

communications circuitry similar to the embodiment described in FIG. 5. The high

mount signal 102 may be included in a signaling device system and controlled

similarly to as described herein with respect to other embodiments.



[00104] As shown, the high mount signal 102 may include a main signal 106.

The main signal 106 may for example provide a brake light functionality such that

the high mount signal 102 may act as a high mount brake light. As shown, the high

mount signal 102 is also shaped as a long bar similar to a high mount brake light. In

some embodiments, a high mount signal 102 may also include one or more

independently controllable sections 108. Such independently controllable sections

108 may be controlled individually and need not necessarily illuminate in the same

manner as the main signal 106. Such independently controllable sections 108 allow

the high mount signal 102 to be a multiple functionality signal. For example, the

independently controllable sections 108 may be configured to illuminate as

directional signals in some embodiments of high mount signals 102 including at

least one independently controllable section 108. In some specific embodiments,

independently controllable sections 108 may be added to a high mount signal 102 in

modular fashion as desired. Alternatively, there may be multiple different high

mount signals 102 each providing a desired signal functionality.

[00105] FIG. 8 depicts a specific example embodiment of a system 110. The

system 110 may be a specific example of the system 10 described in relation to FIG.

1. As shown, the system 110 includes a number of signaling devices 112. The

signaling devices 112 will be further described later in the specification. The system

110 includes a controller 114. The controller 114 may be used to control the

function of the signaling devices 112. The controller 114 will be further described

later in the specification. In the example embodiment, both the signaling devices 112

and controller 114 are battery powered and communicate wirelessly. The system 110

additionally includes a charger 116. The charger 116 may be used to charge the

signaling devices 112 and the controller 114. In some embodiments, the charger 116

may draw power from a cigarette lighter of a vehicle.

[00106] As shown, various cabling 118 is depicted accompanying the charger

116. The cabling 118 may be used to communicate power to system 110

components which require charging. As shown, the cabling 118 may be configured

such that a number of system 110 components may be charged simultaneously by a

single charger 116.



[00107] FIG. 9 depicts a perspective, exploded view of a specific example

lighting element 130 of a signaling device. The lighting element 130 may be used as

part of the signaling devices 112 shown in FIG. 8. As shown, the lighting element

130 includes a cover member 132. The cover member 132 may be transparent and/or

tinted a desired color. The cover member 132 may in some embodiments be

relatively smooth. In other embodiments, surfaces of the cover member 132 may be

textured to encourage light to be emitted in a more diffused manner. The cover

member 132 may be injection molded in some embodiments. A gasket 134 is also

depicted in FIG. 9. The gasket 134 may be attached to the cover member 132. The

gasket 134 may, in some embodiments, be affixed to the cover member 132 using

glue, epoxy, or an adhesive. The gasket 134 may help prevent ingress of liquid into

the lighting element 130. This may be desirable in embodiments where the lighting

element 130 may be used in an outdoor environment.

[00108] The cover member 132 may attach to a PCB and LED assembly 136.

In the example embodiment, the cover member 132 includes studs 138 which may

extend through holes 140 in the PCB and LED assembly 136. In the example

embodiment only one stud 138 and hole 140 are visible. The studs 138 may in some

embodiments be threaded such that the PCB and LED assembly 136 may be retained

between two cooperatively threaded standoffs 142 for each stud 138. Additionally,

this threaded interface may be used to compress the gasket 134 between the cover

member 132 and PCB and LED assembly 136. This may be desirable because it may

allow a more robust seal to be created when the lighting element 130 is assembled.

The standoffs 142 may also help in coupling of the lighting element to another

assembly, for example, the signal body 150 shown and described in FIG. 10.

[00109] As shown, the PCB and LED assembly 136 may include a number of

light sources 144. The light source 144 may be any suitable color or number of

colors. The light sources 144 shown in FIG. 9 are LEDs fitted with dispersion or

reflector elements. In such embodiments, these elements may be attached to the PCB

using a suitable fixative. In some embodiments, glue, adhesive, or epoxy may, for

example be used. The PCB and LED assembly 136 may also include other

components. For example, a radio and IC microcontroller may be included on the



PCB and LED assembly 136. This may allow the lighting element 130 to be remote

controlled, communicate status information, detect faults, etc.

[00110] FIG. 10 depicts a perspective, exploded view of a specific example

signal body 150 of a signaling device. The signal body 150 may be a part of the

signaling devices 112 shown and described in relation to FIG. 8. A lighting element,

such as the lighting element 130 shown and described in relation to FIG. 9 may be

attached to the signal body 150 during assembly to create a signaling device.

[00111] As shown, the signal body 150 includes a housing 152. The housing

152 may be any suitable housing. The housing 152 may be hollow and may be sized

such that it may contain or attach to other components of a signaling device. The

housing 152 may be made of a lightweight, durable material, which may, in some

embodiments, be plastic or metal. In some embodiments, it may be desirable that the

housing 152 be made of a material which will stand up to use in an outdoor

environment. As shown, in some embodiments, a product label 154 may be affixed

to the housing 152.

[00112] The signal body 150 may include an electrical input cable assembly

156 as shown. In some embodiments, the electrical input cable assembly 156 may

include a DC power jack, cover for the DC power jack and associated wiring to

other components (e.g. rechargeable batteries 158). The electrical input cable

assembly 156 may receive power from a charger 116 (see FIG. 8).

[00113] The signal body 150 includes two batteries 158 in the example

embodiment shown in FIG. 10. In other embodiments, there may only be one

battery 158 or more than two batteries 158. The batteries 158 may be rechargeable

batteries. It may be desirable that the batteries 158 have a high energy density to

allow for a long usage life on a single charge if the batteries 158 are rechargeable.

[00114] The signal body 150 may include a power switch assembly 160. The

power switch assembly 160 may include wiring and a switch. Any suitable variety

of switch may be used. The switch may be used to turn the signaling device on and

off.

[00115] A magnet 162 is also included as a part of the example signal body

150. In some embodiments, there may be multiple magnets 162. The magnet 162

may be attached to the housing 152. The magnet 162 may allow the signal body 150



to be coupled to a surface, such as an automobile body. In some embodiments, the

magnet 162 may be substantially "o" shaped such that a fastener 164 may pass

through the magnet 162 and fasten it to the housing 152. The example signal body

150 also includes a nut 166 and washer 168 to help retain the magnet 162 on the

housing 152. A scratch preventing member 170 is also included in the example

embodiment. The scratch preventing member 170 may be a rubber, felt, fabric,

elastomeric, etc. type pad which may be attached to the magnet 162. In some

embodiments, a face of the scratch preventing member 170 may be covered in

adhesive to facilitate attachment to the magnet 162. In other embodiments, the

scratch preventing member 170 may be attached to the magnet 162 by any other

suitable means. In some specific embodiments, the magnet 162 may be a 70-901b

pull force neodymium magnet. Some embodiments may not use a magnet 162. Some

embodiments may bolt onto a bracket or the like. Some embodiments may use

suction to attach the signal body 150 to the desired surface. In such embodiments, a

suction cup may replace the magnet 162 shown in FIG. 10.

[00116] FIG. 11 depicts a bottom, perspective view of a specific embodiment

of a signaling device 112. As shown, a lighting element 130 and signal body 150

have been coupled together to form the signaling device 112. The lighting element

130 and signal body 150 may be coupled together via any suitable means. In some

embodiments, a gasket (not shown) may be included between the lighting element

130 and signal body 150 to help prevent liquid ingress into the signaling device 112.

[00117] As shown, a scratch preventing member 170 has been attached to the

magnet 162 in the example embodiment. Additionally, present on the bottom of the

signaling device 112 is a placement indicator 180. A placement indicator 180 may

be included to indicate to a user where the signaling device 112 should go. For

example, if the signaling device 112 is to be used on an automobile, the placement

indicator 180 may indicate that the signaling device ought to be placed on a specific

portion of a car (e.g. right, rear portion of the automobile). In the example

embodiment, the placement indicator 180 is a text indicator. In some embodiments,

the placement indicator 180 may be a graphic indicator or other indicator. In some

embodiments, the placement indicator 180 may be adhesive backed and attached to



the signal indicator by means of the adhesive backing. In some embodiments, the

placement indicator 180 may be included as part of a mold for the signal body 150.

[00118] Also shown in FIG. 11 is another information indicator 182. The

information indicator may be used to convey other information to a user. The

information indicator 182 may be used to convey warnings, instructions, or any

other desired information to the user. The information indicator may be included as

part of the mold 150 for the signal body 150, may be attached via adhesive or other

fixative, etc.

[00119] FIG. 12 depicts an example embodiment of a magnet 162 and scratch

preventing member 170. The magnet 162 and scratch preventing member 170 are

substantially as described above. In some embodiments, a signaling device may

come with additional magnets 162 and scratch preventing members 170. These may

be used in applications where a signaling device needs to be attached to a wood,

plastic, or other material which would not lend well to magnetic coupling. In such

embodiments, one magnet 162 and scratch prevention member 170 pair may be

placed on one side of the surface. The signaling device, which has its own magnet

162 scratch prevention member 170 pair, may then be placed on the other side of the

surface. The attraction of the magnets 162 will hold the signaling device in place on

the surface.

[00120] In some embodiments, one or more magnet 162 and scratch

preventing member 170 may be used to attach a system controller 114 (see, for

example, FIG. 14) to a surface as well. For example, magnets 162 and scratch

preventing members 170 may be used to attach a controller 114 to a convenient

portion of an automobile such that the controller 114 does not move about while

driving.

[00121] FIG. 13 depicts an example embodiment of a bracket 200 which may

be used to attach a signaling device to an object. As shown, the bracket 200 includes

a number of holes 202. A magnet 162 may be coupled onto the bracket 200 through

one of the holes 202. In the example embodiment, a fastener 204 which passes

through the magnet 162 is used to retain the magnet 162 on the bracket 200. A nut

206 and washer 208 also aid in retention of the magnet 162 on the bracket 200. The



bracket 200 may be made of a strong, durable material which may be suitable for

outdoor use.

[00122] The bracket 200 may be attached to any desired suitable surface by

means of the magnet 162. Referring now also to FIG. 14, a signaling device 112

may also be attached to the bracket 200. This may be accomplished through the use

of a magnet on the signaling device 112. In other embodiments, the signaling device

112 may be attached to the bracket 200 via fasteners which pass through the holes

202 of the bracket 200. The bracket 200 may thus allow a signaling device 112 to be

attached to a surface without needing to alter or damage that surface. This may be

particularly desirable in automotive applications where such alteration or damage

may ruin the stock nature of the automobile and negatively affect its value. As

shown best in FIG. 14 a scratch prevention member 170 may be placed on the

bracket 200 magnet 162 to enhance protection of the attachment surface.

[00123] In some embodiments, a bumper 210 may be included on the bracket

200. In such embodiments, the bumper 210 may be made of a soft, non-scratching

material. The bumper 210 may serve to protect an attachment surface from

accidentally being bumped and scratched with a hard metal bracket 200. In some

embodiments, the bumper 210 may be over molded onto the bracket 200. In other

embodiments, the bumper 210 may be a separate piece which is dimensioned such

that it may be pulled over the bracket 200 to receive the bracket 200. In some

embodiments, the bumper 210 may only encompass the edges or select portions of

the edges of the bracket 200.

[00124] FIG. 15 depicts a specific embodiment of a system controller 114.

The controller 114 may be used to control operation or one or more signaling

devices included in a signaling system. Signaling devices which may be controlled

by such a controller 114 may include, but are not limited to, those described herein.

As shown, the controller 114 may control the system wirelessly, for example, using

RF. In some specific embodiments, the controller 114 may operate in an ISM band

and may utilize a communication stack such as Zigbee, MiWi, Bluetooth, etc. The

controller 114 may contain various transmitters, antennas, and any other circuitry

needed to facilitate wireless system control.



[00125] As shown, the example controller 114 includes an actuator which in

the example embodiment is a switch 230. The switch 230 may be any suitable type

of switch in various embodiments. In the example embodiment, the switch 230 is a

manual toggle switch. The switch 230 may be used to control signaling devices

included in a signal system. For example, to turn right, an operator may displace the

switch 230 to the right. This may cause the controller 114 to command the signaling

devices on the right of the vehicle to flash signaling the impending right hand turn.

Once the operator has completed the turn, the operator may return the switch 230 to

the center position to turn off the directional signals. In other embodiments, the

switch 230 may differ. For example, in some embodiments, the switch 230 may

mimic a conventional turn signal lever similar to the vehicle signal lever 42 shown

and described in relation to FIG. 3.

[00126] In the example embodiment, the controller 114 also includes a

representational graphic 232. This graphic 232 may approximate the shape of an

automobile in some embodiments. As shown, the graphic 232 includes illuminated

signal indicators 234. The location of the illuminated signal indicators 234 on the

graphic 232 corresponds roughly to conventional signal placement on an

automobile. In some embodiments, the illuminated signal indicators 234 may light

in a manner which reflects how signals in the signaling system are currently

functioning. For example, the illuminated signal indicators 234 on the right hand

side of the graphic 232 may blink when signals on the right hand side of the car are

blinking. Thus, the illuminated signal indicators 234 may provide visual feedback

and status information to a user. In some specific embodiments, the illuminated

signal indicators 234 may be LEDs.

[00127] Additionally, in some embodiments, the controller 114 may provide

audible feedback to a user as well. For instance, the controller 114 may produce

audible feedback which mimics the sound generated by a relay in a conventional

turn signaling system. This sound may be produced only when the signals are

blinking (i.e. as would occur with a conventional turn signal) and may provide

auditory feedback to a user so that the user knows the signals are functioning when

expected.



[00128] Also shown in FIG. 15 is a hazard light indicator 236. The hazard

light indicator 236 may illuminate when the signals in the signaling system are

lighting as hazard lights. The hazard light indicator 236 may also be accompanied by

audible feedback so that a user knows that the signals are functioning as expected.

[00129] Two buttons 238 are included on the example controller 114. The

buttons 238 may control additional functions of signals in a signaling system. In

some embodiments a differing number of buttons 238 may be included. The buttons

238 may for example control when signals are constantly illuminated (e.g. as

running lights), when signals illuminate as hazard lights, when signals illuminate as

brakes, when signals illuminate as reverse lights, when signals operate as high

beams, when signals illuminate to signal an impending turn, when signals illuminate

to indicate a lane change (i.e. blink a predetermined number of times and

automatically stop), etc.

[00130] In some embodiments, a button 238 may have different behaviors

depending upon the user input received. For example, a button 238 may have two

different assigned functions. The first function may require only a momentary button

238 depression to initiate. The second function may require the button 238 to be

depressed for a predetermined duration or time to initiate. Double tapping within a

predetermined time duration may also, in some embodiments, may be used by a user

to differentiate between one and another function.

[00131] The controller 114 includes additional indicator lights 240 as well.

The additional indicator lights 240 may be used to convey various information to a

user. In some embodiments, the additional indicator lights 240 may convey status

and fault information to a user. In other embodiments, the additional indicator lights

240 may convey other information to a user. For example, the additional indicator

lights 240 may convey low battery information, etc. to a user. The additional

indicator lights 240 may be accompanied by auditory feedback as well in

embodiments including a speaker.

[00132] FIG. 16 depicts a flowchart detailing a number of example steps

which may be used to identify a fault condition in a signaling device system. As

shown, in step 250, a controller of the system may send a signal (e.g. a command) to

a signaling device. As mentioned elsewhere herein, this may occur in response to a



user actuating an actuator on the controller. When the signaling device receives the

signal, the signaling device may send an acknowledgment to the controller that the

signal has been received. Acknowledgements may include additional information as

well (e.g. battery level, status information, fault information, etc.) In some

embodiments, the controller may wait for a predetermined period of time after

sending the signal for an acknowledgment message to be received. Depending upon

the protocol used by the embodiment, the acknowledgment message may be passive

or active. In a passive scheme, the controller may listen to hear the message re-

broadcast to other signaling devices for example. In the active scheme a dedicated

acknowledgment message may be sent to the controller from the signaling device.

Additionally, in some embodiments, multiple acknowledgment messages may need

to be received. For example, if the signal is relayed by multiple signaling devices,

there may be an acknowledgment sent from each signaling device and an

acknowledgment message indicating that the signal reached its final destination.

[00133] If the controller receives an acknowledgement message, the system

may continue functioning normally. In scenarios where there may be multiple

acknowledgement messages, the controller may need to receive each of the

acknowledgment messages. In the event that an acknowledgment message is not

received (e.g. within a predetermined time window), the controller may indicate a

fault in step 252. Alternatively or additionally, in some embodiments an

acknowledgement message may include an indication that a fault or other condition

requiring a user's attention is present. Such an acknowledgement message would be

treated by a controller similarly to a scenario in which an expected

acknowledgement messages is not received.

[00134] A fault condition may be communicated to the user in any of a

variety of ways. For example, the controller may issue an audible alarm, fault tone

or sequence, or other indication of the fault condition. Additionally, or instead, in

some embodiments, the controller may light one or more indicator lights to indicate

the presence of the fault condition. In embodiments where a light may be lit in

response to a fault condition, the light may be lit in a color which the user may

associate with a fault or caution condition (e.g. red). Additionally, the light may

blink to help ensure the condition is brought to the user's attention.



[00135] In some embodiments, the controller may attempt to resend the signal

a predetermined number of times before proceeding to step 252. If the resend

attempts are met with a lack of acknowledgment then the controller may indicate the

fault condition.

[00136] FIG. 17 depicts a flowchart detailing a number of steps which may

be used to identify and respond to a low battery condition of a signaling device in a

signaling device system. As shown, the example flowchart begins with a low battery

condition in a signaling device being detected in step 260. In various embodiments,

a signaling device may periodically check its battery level and report back to a

system controller. Such a status report may be sent as part of an acknowledgement

message in some embodiments. Additionally, in some embodiments, a controller

may query various signaling devices in the system for a battery level update. This

may for example occur nominally on a preset schedule. A low battery level

condition may, for example, be determined to exist in the event that the battery level

falls below a predetermined threshold. In some embodiments, trend data for battery

usage and life may also be taken into account when determining a low battery

condition exists.

[00137] After a low battery level condition has been detected in step 260, the

signaling device may send a signal indicating the low battery level to the controller

in step 262. The controller may then receive this signal in step 264. After receiving a

low battery signal, the controller may alter the behavior of the signaling device such

that the signaling device operates in a low battery mode in step 256. The controller

may also provide an indication to the user that a low battery condition exists.

[00138] A low battery mode may help to conserve remaining battery and

extend the amount of remaining drive time before the signaling device runs out of

power. In a low battery mode, duty cycle of the signaling device lighting element(s)

may, for example, be altered. The signaling device may be controlled such that it

does not operate as brightly as during normal operation. Alternatively, a signaling

device may operate without reduced brightness, but for shorter periods of time (e.g.

blink on for a shortened period of time if used as a directional). In some

embodiments, in a low battery mode, the signaling device may blink or oscillate at a

lower frequency. The signaling device may, in some embodiments, be pulsed at high



frequency such that it appears to be substantially continuously light. Additionally,

non-essential communication (e.g. test pings or the like) between the signaling

device and the controller may be limited or suspended.

[00139] In some embodiments, there may be multiple low battery level

thresholds. For example, there may be a low battery level condition which causes a

low battery mode to be initiated as described above. In addition, there may be a

warning level threshold. This threshold may be higher than the low battery level

condition threshold and may cause a "charge signaling device" indicator light or the

like on the controller to indicate that a signaling device needs charging.

Additionally, there may be one or more battery level threshold set lower than the

low battery level condition threshold to indicate the signaling device will soon run

out of battery. The controller may modify behavior of a signaling device in a manner

which would conserve power and extend the amount of remaining drive time as each

threshold is crossed in some embodiments.

[00140] A flowchart similar to that shown in FIG. 17 may be used to relay

and react to various other conditions of a signaling device. For example, if a

signaling device detects a fault condition, the signaling device may relay the

information to a system controller. The system controller may then receive the

information from the signaling device and take appropriate action. For some faults,

this may involve the controller altering the operation of the signaling device.

Additionally, this may involve signaling the existence of the fault condition as

described elsewhere herein.

[00141] In some embodiments, a component of the system (e.g. a controller)

may be configured to trend battery usage over time and use such trend data to

predict battery life or behavior. This trend data may incorporate data from a number

of sensors on each signaling device in the system. For example, the trend data may

use temperature data in combination with battery level data over time to better

predict how much run time the battery of a signaling device may support.

Additionally, usage of such historical trending data may help to determine if a

battery may die before it would otherwise be expected. For example, if the battery

has historically failed at 25% depletion (e.g. the battery has a bad cell) such

historical trend data may be used to more accurately predict when the battery will



fail in the future. Additionally, such trend data may be used to inform a user that a

battery in a signaling device should be replaced. In some embodiments, a component

of a signaling device system (e.g. the controller) may analyze trend data upon

system start-up and inform a user of any potential issues and/or set one or more low

battery level threshold.

[00142] FIG. 18 depicts a flowchart which details a number of example steps

which may be used to adjust the light output of a signaling device. It may be

desirable to adjust such light output depending on ambient lighting conditions. For

example, during the day, it may be desirable that a signaling device illuminate more

brightly than it would during the nighttime. Additionally, by adjusting the brightness

of a signaling device, the signaling device may more efficiently make use of battery

power. This may help to extend the number of hours that a battery may power a

signaling device on a single charge.

[00143] As shown, in step 400 a component of a signaling device system may

read the output of an ambient light sensor. The ambient light sensor may be any

suitable variety of ambient light sensor. In some embodiments, an ambient light

sensor may be included in each signaling device. A determination may then be made

as to whether the brightness of the signaling device should be altered. If the reading

does not indicate that the brightness of the sensor should be altered, step 402 may be

performed. In step 402, a wait period may elapse. The wait period may be a

predetermined amount of time. After step 402 has completed, step 400 may be

performed again and another ambient light sensor reading may be made.

[00144] In the event that it is determined that the brightness of the signaling

device should be altered, step 404 may be performed. In step 404, the brightness of

the signaling device may be adjusted. After performing step 404, step 402 may be

performed as described above. In some embodiments, the signaling device may alter

in brightness in a proportional relationship to the amount of ambient light detected.

A signaling device may brighten as a greater amount of ambient light is detected and

dim as the amount of ambient light decreases. In other embodiments, determination

that the signaling device brightness should be altered may involve a reading from

the ambient light sensor crossing a predetermined threshold. Such a predetermined

threshold may, for example demarcate between readings which would be indicative



of a brighter and a darker condition (e.g. day and night). In other embodiments, there

may be multiple thresholds, which when crossed, may cause the brightness of a

signaling device to be adjusted. In a specific example, if the reading from the

ambient light sensor suggests that ambient lighting conditions have transitioned to a

darker ambient light environment, the signaling device may be caused to decrease its

light output or dim. In the event that ambient lighting conditions become brighter,

the signaling device may be caused to brighten. In still other embodiments, the

signaling device may adjust without monitoring ambient lighting conditions with an

ambient light sensor. For example, in some embodiments, a signaling device may

adjust its brightness or light output based on a predetermined schedule.

[00145] The determination as to whether or not the brightness of the signaling

device should be adjusted may be made using a processor in the signaling device

itself in some embodiments. In other embodiments, a controller of the signaling

device may include a processor which makes this determination. In such

embodiments, ambient light sensor outputs may be transmitted to the controller. In

some embodiments, these readings may be sent automatically on a predetermined

schedule. In other embodiments, the controller may query signaling devices for such

readings.

[00146] In some embodiments, additional steps may be performed before the

brightness of a signaling device may be adjusted. For example, in some

embodiments, readings from other ambient light sensors included in signaling

devices may be compared before a signaling device's light output may be adjusted.

In the event that the data from each ambient light sensor does not agree within a

predetermined range, an error may be generated and conveyed to the user via the

controller. In some embodiments, readings from each ambient light sensor in a

signaling device system may, for example, be averaged together to determine

whether and how much to adjust the brightness of signaling devices within a

signaling device system.

[00147] FIG. 19 depicts a flowchart detailing a number of example steps

which may be used to automatically cancel or turn off a turn signal in a signaling

device system. It may be desirable that a turn signal automatically turn off after a

vehicle has completed a turn. This may help to ensure that the signal turns off even



if a user forgets to switch off the signal. It may also help to ensure that the battery of

a signaling device is not unnecessarily drawn down if a user forgets to turn off the

signal. In some embodiments, the signal may be automatically cancelled by

monitoring sensor data from one or more sensor (e.g. accelerometer, gyrometer, etc.)

and determining when a user has completed a turn and straightened out the vehicle.

[00148] As shown, in step 410, a user may actuate a turn signal in a signaling

device system. This may cause a signaling device to illuminate so as to indicate the

impending turn as described elsewhere herein. A component of the system may

monitor sensor data in step 412. In the example flowchart, the controller is shown as

monitoring sensor data, though in alternate embodiments, a processor on a signaling

device may also or instead monitor sensor data. The sensor(s) monitored may be one

or more inertial sensor such as an accelerometer or gyrometer. The data may be

monitored for sensor outputs which would be produced as the vehicle is turning. In

some embodiments, the data may be monitored for sensor outputs which would be

produced when the vehicle is turning in the direction associated with the illuminated

turn signal. In step 414, the controller may determine that the sensor data is

indicative that the vehicle is turning. After such a determination, the controller may

continue to monitor sensor data in step 416. The controller may monitor sensor data

for sensor outputs which would be produced as the user straightens the vehicle out

and the turn has been completed. In step 418, the controller may determine that the

vehicle has straightened out. Upon determination that the vehicle has been

straightened out, the controller may command the turn signal to turn off in step 420.

In some embodiments, the controller may require that sensor data indicate the

vehicle has straightened out for a predetermined amount of time or number of

readings before commanding the turn signal off in step 420.

[00149] In some embodiments, the turn signal may be automatically turned

off without input from sensors included in a signaling device system. In such

embodiments, for example, a signaling device may be turned off after a

predetermined number of flashes. In other embodiments, a signaling device may be

turned off after a predetermined period of time (e.g. 25 seconds).

[00150] When a signaling device is about to automatically turn off or when a

signaling device automatically turns off, a signaling device system may notify the



user. For example, in some embodiments, a controller in the signaling device system

may provide an indicator to indicate that a turn signal is automatically being turned

off. Such an indicator may be an audible noise or tone, light, any other suitable

indicator, or combination thereof. Additionally, in various embodiments, the user

may be able to manually turn off the signal at any time.

[00151] FIG. 20 depicts a flowchart detailing a number of example steps

which may be used to automatically illuminate a brake light when a vehicle is

decelerating (e.g. the brake is being applied, during engine braking, etc.).

Additionally, the flowchart details example steps which may be used to signal a hard

brake in the event that the vehicle is decelerating a fast rate. In some embodiments,

such signal may be automatically commanded by monitoring sensor data from one

or more sensor (e.g. accelerometer, gyrometer, etc.) and determining when and/or at

what rate the vehicle is decelerating.

[00152] As shown, in step 430, a component of the system may monitor

sensor data. In the example flowchart, the controller is shown as monitoring sensor

data, though in alternate embodiments, a processor on a signaling device or other

system component may also or instead monitor sensor data. The sensor(s) monitored

may be one or more inertial sensor such as an accelerometer or gyrometer. The data

may be monitored for sensor outputs which would be produced as the vehicle is

decelerating. In step 432, the controller may determine that the sensor data is

indicative of vehicle deceleration.

[00153] In some embodiments, a determination may be made about the rate of

vehicle deceleration indicated by the sensor data. In some embodiments, the

controller may determine whether the rate of deceleration is above a predetermined

threshold. If it is determined that the rate of deceleration is not above the

predetermined threshold, step 434 may be performed. In step 434, the controller may

command the appropriate signaling devices to illuminate in a manner which would

indicate that the vehicle is braking. In the event that the rate of deceleration is above

the predetermined threshold, step 436 may be performed. In step 436, the controller

may command the appropriate signaling devices in the signaling device system to

indicate a hard braking condition exists. In such a condition, the illuminated

signaling devices may illuminate in a manner which would convey to other users



that the vehicle is decelerating at a fast rate. This may, for example, involve quickly

flashing, strobing, or blinking the brake signals in the signaling device system.

Additionally, such signals may illuminate more brightly when indicating a hard

brake in some embodiments.

[00154] In some embodiments, different steps or additional logic may be

employed before signaling devices within a signaling device system illuminate to

indicate the vehicle is braking or decelerating. For example, before performing step

434, in some embodiments, a determination may be made to check that the rate of

deceleration is not below a predetermined threshold. If the rate of deceleration is

below that threshold, in some embodiments, the controller may not command the

brake signal to illuminate. This may help to prevent a situation in which signaling

devices in a signaling device system illuminate as brakes while the vehicle is

decelerating slowly while coasting or the like.

[00155] FIG. 21 depicts a flowchart which details a number of example steps

that may be used to provide feedback related to the proximity of an object or objects

while a vehicle is being maneuvered. This may, for example, be desirable to help

prevent a collision with an object while parking the vehicle or navigating the vehicle

through tight spaces. In some embodiments, a proximity sensor (e.g. ultrasonic

sensor, IR sensor, or any other suitable sensor) included in a signaling device system

may provide sensor data that may be used to determine proximity to an object or

objects. Such sensors may, for example, be included in signaling devices of the

system or may be a stand-alone component which may be attached to the vehicle

and communicate with other system components.

[00156] As shown, in step 440 the controller of the signaling device system

may be placed in a park assist mode. In some embodiments, the controller need not

be placed in a park assist mode. When placed in the park assist mode, the controller

(or another component of a signaling device system in alternate embodiments) may

proceed to step 442 in which the controller may monitor sensor data. As mentioned

above, the monitored sensor data may be generated by one or a number of proximity

sensors included in a signaling device system. In specific embodiments where the

proximity sensor is an ultrasonic sensor or IR sensor, the sensor may output a signal.

The sensor may provide data indicative of a characteristic of the output signal



reflected back to the sensor. In some specific examples, as the sensor is moved

closer to an object, the strength of the reflected signal may be caused increase and

the strength of the reflected signal may be monitored. Thus the data may be used to

determine proximity of an object while the vehicle is parking or maneuvering in a

tight space. Additionally, in some embodiments, when the controller is placed in

park assist mode, appropriate signaling devices in a signaling device system may be

commanded to illuminate as parking lights.

[00157] The controller may determine whether the sensor data is indicative

that the vehicle is in close proximity to an object. This determination may involve

checking to determine if sensor data from any of the proximity sensors included in a

signaling device system is indicative of an object being in close proximity. In the

event that any proximity sensor generates data indicative of an object in close

proximity, step 444 may be performed. In step 444, the controller may indicate that

there is an object in close proximity. In various embodiments, this indication may be

provided by lighting a light on the controller, generating an audible noise, any other

suitable indication, or combination of indications. In some specific embodiments,

including that shown in FIG. 21, the controller may generate an audible alert tone at

spaced intervals. The intervals may be spaced proportionally to sensed proximity.

As the vehicle gets closer to an object the time period between alert tones may

shorten. In some embodiments, when the vehicle gets within a predetermined sensed

distance (e.g. 4 inches), the alert tone may become continuous. Additionally or

instead, in some embodiments, the alert tone may change in pitch in proportion to

the sensed proximity to an object. For example, the alert tone may increase in pitch

as the vehicle comes closer to an object.

[00158] As mentioned above, in some embodiments, one or more signaling

device (e.g. any of those described above) may be paired with and controlled by a

wireless sensing controller which may include a transmitter or transceiver. In other

embodiments, such a sensing controller need not necessarily be wireless. Such a

sensing controller may function in tandem with or independent of a main controller

for a signaling device. For example, such a sensing controller may indicate to a main

controller that a signal should be enabled and then the main controller may then

enable that signal. If the sensing controller is independent of the main controller, the



sensing controller may directly command one or more signal in a signaling system

to be enabled or disabled. In some embodiments, a sensing controller may be used

without a main controller. Additionally, similar to embodiments described above, a

sensing controller may be readily removable or non-permanently attached. This may

be accomplished magnetically, via suction, clips, or any other suitable means. Such

a sensing controller may be used without any modification to the vehicle which

would hurt its collector value.

[00159] In some embodiments, a sensing controller may be configured to

detect a condition of interest which would indicate that a signaling device should be

illuminated. For example, in some embodiments, a sensing controller may detect the

actuation of a brake pedal or directional lever and send an appropriate command

based upon that detection. Though the following discussion describes embodiments

for usage with a brake pedal, these embodiments may be easily modified for use in

detecting directional lever actuation or other conditions of interest.

[00160] In other embodiments, a sensing controller may be configured to

detect deceleration of a vehicle and send a command to a signaling device causing

the signaling device to illuminate as a brake light. In other embodiments, a sensing

controller may detect ambient lighting conditions and cause headlight or running

light signals to illuminate or may cause signaling devices to adjust light output or

brightness. In other embodiments, a sensing controller may detect current flow

through a wire to a light socket on the automobile and act as a repeater which causes

other signaling devices on an automobile to illuminate cooperatively. This may be

desirable because old automotive lighting may be relatively dim and/or less than

optimally placed. It may be desirable to detect, via the current in the wiring, whether

a light is acting as a brake light. Upon determination that the light is acting as a

brake light, the sensing controller may send a command to bright LED signaling

devices in a signaling device system to illuminate such that the signal is displayed in

more pronounced and visible fashion.

[00161] FIG. 22A and FIG. 22B depict representational example

embodiments of a sensing controller 300 which may be configured to detect brake

pedal 302 actuation and send a command to a signaling device in response to

detection of brake pedal 302 actuation. FIG. 22A and FIG. 22B show embodiments



where the brake pedal 302 of the automobile is hanging above and extending from

the floor of the vehicle respectively. In the example embodiments, the sensing

controller 300 is wireless. As shown, the vehicle operator may place the wireless

sensing controller 302 which may include for example, a magnetic sensor on the

brake pedal 302. Any suitable, preferably non-permanent attachment means may be

used. In embodiments such as that shown in FIG. 22A and FIG. 22B where the

sensing controller 300 includes a magnetic sensor, one or more magnets 304 are

placed on the vehicle chassis 306 along the path of a brake pedal 302 arm travel.

The magnets 304 may be stationary with respect to the vehicle. In other

embodiments, the sensing controller 300 may not include a magnetic sensor or may

include other or additional types of sensors. For example, in various embodiments, a

sensing controller 300 may include a gyroscopic sensor, accelerometer, optical

sensor, potentiometer, any suitable variety of encoder, rangefinder, or any other

suitable position, angle, displacement, distance, acceleration, or speed sensor.

[00162] Referring now also to FIG. 23, a representational top down view of

the sensing controller 300 depicted in FIG. 22A and FIG. 22B is shown. Once the

sensing controller 300 and any other needed components are installed, the operator

may then place the sensing controller 300 in a "learn" mode. In the example

embodiment, this may involve the operator pushing a "learn" button 308 on the

sensing controller 300. In other embodiments, a "learn" mode need not be entered

via a button press, but rather any other suitable user interaction. After depression of

the "learn" button 308, the operator then manually pushes the brake pedal 302, so

that the brake pedal 302 arm moves along its predictable path of travel.

[00163] Any sensors on the sensor unit 310 of the sensing controller 300 (e.g.

gyroscopic, magnetometer, accelerometer, any others described above, or any

suitable sensor which would be obvious to one skilled in the art) may all record the

movement of the pedal 302 and pedal arm while it is being depressed. That is,

sensor data may be recorded as the operator manually depresses the brake pedal 302.

A microprocessor which may also be included on the sensor unit 310 then may

process the data from the sensor or combined sensors and create an algorithm for

predicting future forward and backward movement of the brake pedal 302.



[00164] Once this "learned" state is achieved, an LED light 311 included as

part of the sensing controller 300 may flash, or otherwise indicate to the user that the

device has "learned" the travel of the pedal 302 and arm and hence, expected sensor

outputs indicative of the pressing of the brake pedal 302. An operator may place a

signaling device to be controlled by the sensing controller 300 on the vehicle. The

signaling device may, for example, be any wireless unit such as any of those

described herein. As described above, these units may use high power LED lighting,

a radio, battery, a magnet or suction device, and a microprocessor that will respond

to a radio signal being sent out by the sensing controller 300 on the brake pedal 302

and illuminate as a brake lamp, warning following vehicles.

[00165] As shown in FIG. 23, the sensing controller 300 may include other

additional components. In the example embodiment shown in FIG. 23 the sensing

controller 300 includes a radio transceiver 312. The radio transceiver 312 may send

a command to one or more signaling device controlled by the sensing controller 300.

For example, in some embodiments, a radio transceiver 312 may command a left

and right brake light and a high mount brake light in various embodiments. In some

embodiments, such communication may make use of unique identifiers as described

previously. In some embodiments, the sensing controller 300 need not communicate

directly with the controlled signaling devices. In such embodiments, the command

may be communicated to main controller which may then propagate a command to

the appropriate signaling devices. In embodiments where the sensing controller 300

is not wireless, the sensing controller 300 may not include a radio transceiver 312.

Additionally, in some embodiments, the radio in a sensing controller 300 need not

necessarily be a transceiver. In some embodiments, the radio unit may be a

transmitter unit.

[00166] The sensing controller 300 shown in FIG. 23 may also include a

battery 314. The battery 314 may be used to power the sensing controller 300. This

battery 314 may be a rechargeable or replaceable power source. In embodiments

where the battery 314 is rechargeable, the auxiliary controller 300 may additionally

include a charge port for connection to a charger. In embodiments where a sensing

controller 300 is not wireless, the sensing controller 300 may not include a battery

314.



[00167] FIG. 24 depicts another representational example embodiment of a

sensing controller 300 which is similar to that depicted in FIG. 22A and FIG. 22B.

In the example embodiment in FIG. 24, the sensing controller 300 includes a

potentiometer. The potentiometer arm 320 is visible in FIG. 24. The sensing

controller 300 may be attached to the vehicle in a location which would allow the

brake pedal 302 to displace the potentiometer arm 320 as the brake pedal 302 is

displaced. As the potentiometer arm 320 is displaced with brake pedal 302

movement, the wiper of the potentiometer may be caused to slide across the resistive

element of the potentiometer. The change in resistance may be used to determine the

brake pedal 302 is being depressed by the user. It may also be desirable that the

potentiometer arm 320 be held against the brake pedal 302. In some embodiments,

the potentiometer arm 320 may be non-permanently attached to the brake pedal 302

via magnets or another suitable attachment means. Alternatively, the potentiometer

arm 320 may be biased into contact with the brake pedal 302 by means of a bias

member included in a sensing controller 300.

[00168] FIG. 25 depicts another representational embodiment of an example

sensing controller 300. In the example embodiment shown in FIG. 25 the sensing

controller 300 may include one or more inertial sensor such as an accelerometer or

accelerometers. Additionally or instead a gyroscopic sensor may be included in the

sensing controller 300 in some embodiments. Such sensors may be used to detect the

orientation of a brake pedal 302 and the change in orientation of the brake pedal 302

as the brake pedal 302 is depressed by the user.

[00169] In some embodiments, data from such sensors in a sensing controller

300 may be compared to data from other similar sensors in a main controller or

other component of a signaling device system. Such other sensors may, for example,

be stationary with respect to the vehicle. This comparison may, for example, be used

to detect when a brake pedal 302 is being depressed and when the vehicle is

decelerating. Consequentially, such a comparison may allow signaling devices on a

vehicle to function as engine braking indicators. Such a comparison may also be

useful to indicate braking on a vehicle such as a forklift where braking is often

accomplished simply by removing engine power.



[00170] FIG. 26 depicts a flowchart detailing a number of example steps

which may be used by a sensing controller to "learn" to detect a condition which

would indicate that a signaling device should be illuminated. In the specific example

flowchart, the steps detailed are for "learning" how to detect a brake pedal has been

actuated. Similar steps may be used by a sensing controller to detect other

conditions. As shown, in step 330, the user may place a sensing controller in a

"learn" mode. This may, for example, involve depressing a "learn" button on the

sensing controller in some embodiments. After placing the sensing controller in a

"learn" mode, the sensing controller may in some embodiments provide feedback to

the user to confirm that the sensing controller has entered the "learn" mode. For

example, this may involve lighting an LED or other light source and/or generating

audible feedback.

[00171] After a sensing controller has been placed in "learn" mode, the user

may actuate the brake pedal in step 332. This may involve moving the brake pedal

from an "at rest" position, through its travel path to a fully depressed position, and

then back to the "at rest" position. As the brake pedal is actuated, the sensor(s) in the

sensing controller may collect data. In step 334, this data may be processed by a

processor included in the sensing controller. The processor may then generate an

algorithm for detecting future brake pedal actuations in step 336. This may involve

determining various thresholds along the brake pedal actuation path or trajectory

based upon the sensor data. For example, a slight pedal movement threshold may be

determined, which may cause the sensing controller to wake up from a sleep mode

and start analyzing data to determine if the vehicle operator is applying the brake.

Additionally, a brake applied threshold may be determined. This threshold may

cause the sensing controller to command that one or more signaling device in the

system illuminate as a brake light. As the data is processed, the processor may also

define an at rest position and a fully extended position which may be useful in

determining the thresholds and in detecting faults during operation. In some

embodiments, the user may be required to actuate the brake pedal multiple times in

the learn mode to provide multiple samples of data to the processor. In such

embodiments step 334 may involve combining (e.g. averaging) the data samples

together. Step 336 may then be performed on the combined sample data.



[00172] In the example embodiment, to indicate that the brake pedal actuation

path was "learned" (i.e. steps 334 and 336 were successful) by the sensing

controller, the sensing controller may provide feedback to the user. For example,

this may involve lighting an LED or other light source and/or generating audible

feedback. In alternative embodiments, the sensor data may be transmitted to another

controller such as a main controller. In such embodiments, this main controller may

perform steps 334 and 336.

[00173] FIG. 27 depicts a flowchart detailing a number of example steps

which may be used by a sensing controller to "learn" to detect a condition which

would indicate that a signaling device should be illuminated. In the specific example

flowchart, the steps detailed are for "learning" how to detect a brake pedal has been

actuated. Similar steps may be used by a sensing controller to detect other

conditions. As shown, in step 510, a user may place a sensing controller on the brake

pedal of the vehicle. The user may then place the sensing controller in a learn mode

in step 512. This may, for example, be accomplished by pressing a button or the

like. The sensing controller microprocessor may then run the code for the learning

mode in step 514. Once the controller is in the learn mode, in step 516, the sensing

controller may take an inventory of the sensor types in the system in some

embodiments. If an expected sensor is not detected, or an unexpected sensor is

detected, the sensing controller may signal a fault to notify the user. The sensing

controller may then notify the user to actuate the brake pedal in step 518. At this

point, a timeout counter may be initiated. This counter may be used to determine if a

predetermined period of inactivity has elapsed without the sensor controller

detecting any movement of the pedal. In the event that the timeout period elapses,

the sensing controller may repeat step 518 or signal a fault to the user.

[00174] In step 520, the user may actuate and release the brake pedal. The

user may then, in step 522 indicate that the pedal has been actuated and released.

This may, for example, be done by pressing a button. In some embodiments, the

button pressed may be the same button used to perform step 512. Once the

microprocessor registers that the user has performed step 522, the microprocessor

may then check the sensor data recorded during the brake pedal actuation. If the data

is found to be unacceptable (e.g. data not received from all sensors or incomplete



data received) the user may be notified in step 524. This notification may convey to

the user that they are required to restart the calibration process. If the data is

determined to be acceptable, the microprocessor may store the data in memory in

step 526.

[00175] After storing the data, the sensing controller may enter a confirmation

mode and instruct the user to again actuate the pedal in step 528. In step 530, the

user may again actuate and release the pedal. The microprocessor may then compare

the data stored in step 526 to the data produced in step 530. This comparison may

determine whether the data from steps 526 and 530 are within a predetermined

relationship with one another. For example, the comparison may detect whether the

sensor outputs from steps 526 and 530 were similar or within a range of one another.

This may be done to confirm that the learn data stored in step 526 is indeed

representative of the travel of the brake pedal. In the event that the comparison fails,

the user may be notified by the sensing controller in step 532. In the event that the

comparison passes, the sensing controller may indicate that the comparison has

passed in step 534. In some embodiments, the user may be required to perform step

530 multiple times and the data from each actuation and release may be compared to

the data from step 526. In some embodiments, this data may also be used to create a

historical data set for use in determining how much deviation may be expected from

the stored data from step 526 during brake pedal actuations.

[00176] In step 536, the microprocessor may determine various thresholds

used in detection of brake pedal actuation. Based on the data collected, the

microprocessor may select a slight movement threshold which causes the sensing

controller to wake up from a sleep mode. The microprocessor may also, for

example, determine a brake applied threshold which, when crossed, cause the

microprocessor to generate a command for signaling devices in the system to

illuminate. During use, the microprocessor may analyze data from brake pedal

actuations to adjust these threshold settings to optimized set points. Additionally, in

this step, various conditions such as a pedal at rest condition and a pedal fully

extended condition may be defined.

[00177] FIG. 28 depicts a flowchart detailing a number of example steps

which may be used to detect a condition indicating a signaling device should be



illuminated and to command one or more signaling device to illuminate as

appropriate. In the example flowchart, the steps shown relate specifically to

detecting and reacting to actuation of a brake pedal. Similar steps may be used by a

sensing controller to detect and react to other conditions. It should be noted that the

flowchart depicted in FIG. 28 begins after a sensing controller has "learned" how to

detect the condition of interest. This may, for example, be accomplished by

following steps similar to those described in relation to FIG. 26 or FIG. 27.

[00178] As shown, in step 340, the user may actuate the brake pedal of the

vehicle. In step 342, sensor data from the sensing controller (and, in some

embodiments, other sensors included in the system) may be analyzed. This data

may, in some embodiments, be analyzed by a processor on the sensing controller. In

other embodiments, the data may be communicated to another controller such as a

main controller and a processor included in that controller may analyze the sensor

data. The processor may then determine whether or not the sensor data is indicative

of a condition of interest. In the example embodiment, the processor may determine

if the sensor data indicates a match to the travel path of the brake pedal "learned"

when the sensing controller was put through the "learn" mode.

[00179] In the event that the sensor data does not indicate that the condition

of interest exists (e.g. the sensor data indicates the brake pedal was not depressed),

the flowchart proceeds to step 344. In step 344, no command to illuminate a brake

signal is generated. If the sensor data is indicative that the condition of interest

exists, the flowchart may proceed to step 346. In step 346, the processor may send a

command to a signal which instructs the signal to indicate that the vehicle is

braking. The processor may then wait for sensor data indicative of the user releasing

the brake pedal in step 348. In step 350, the user may release the brake pedal. In step

352, the processor may analyze the sensor data generated when the brake pedal was

released and recognize that the brake pedal has been released. The processor may

then, in step 354, issue a command to the signaling device(s) to stop illuminating to

indicate that the vehicle is braking.

[00180] FIG. 29 depicts another flowchart detailing a number of example

steps which may be used to detect a condition indicating a signaling device should

be illuminated and to command one or more signaling device to illuminate as



appropriate. In the example flowchart, the steps shown relate specifically to

detecting and reacting to actuation of a brake pedal. Similar steps may be used by a

sensing controller to detect and react to other conditions. It should be noted that the

flowchart depicted in FIG. 29 begins after a sensing controller has "learned" how to

detect the condition of interest. This may, for example, be accomplished by

following steps similar to those described in relation to FIG. 26 or FIG. 27. The

example flowchart in FIG. 29 may be used in a signaling device system which

includes a sensing controller and an additional sensor which is stationary with

respect to the vehicle. Specifically, the sensing controller in the example

embodiment detailed in the flowchart includes an accelerometer. The additional

sensor in the specific embodiment is another accelerometer.

[00181] As shown, in step 450 the sensing controller may be in a sleep mode.

The sleep mode may be a reduced functionality mode which is used when possible

to lower power consumption of a sensing controller. In such a mode, the sensing

controller may be monitoring and powering less than all of the sensors included in

the sensing controller. For example, only one sensor may be monitored, and data

from this sensor may be analyzed to determine when to wake up the sensing

controller. Additionally, other non-essential components may be turned off or

operate at a reduced level in such a sleep mode. For example, the radio transceiver

of the sensing controller may be turned off while the sensing controller is asleep. A

sensing controller may enter sleep mode after start-up or a self test upon power on.

Additionally, a sensing controller may enter a sleep mode after a predefined period

of inactivity is detected.

[00182] In step 452, the operator of the vehicle may depress the pedal of the

automobile. In step 454, the pedal may become displaced so far as to cross a slight

movement threshold or break out of a deadband. The slight movement threshold or

deadband may be defined such that the sensing controller is woken up from sleep

mode when there is a high likelihood that the vehicle operator is applying the brake.

The slight movement threshold or deadband may be set to account for jittering or

movement which may occur, but is not a result of an operator displacing the brake

pedal. For example, the slight movement threshold or deadband may be defined such

that it accounts for any slop in the pedal. The slight movement threshold or



deadband may be set such that the sensing controller may be woken up before the

pedal is depressed far enough that the brakes are applied and the vehicle

consequentially begins to decelerate.

[00183] In the event that the slight movement threshold is crossed in step 454,

the microprocessor of the sensing controller may wake the sensing controller from

sleep mode in step 456. Once out of sleep mode, the microprocessor may begin

monitoring the data from all sensors in the sensing controller and may being to

receive and monitor data from one or more other sensor which is stationary with

respect to the vehicle in step 458. In the example embodiment, the sensing controller

includes an accelerometer. Additionally, there is another accelerometer stationary

with respect to the vehicle. Additional sensors, for example, a gyroscopic sensor

may be included.

[00184] In step 460, the microprocessor of the sensing controller may perform

a running deviation (RunningDev) analysis on the data from the sensors. This

analysis may determine the displacement or travel trajectory of the brake pedal and

the amount and direction of displacement of the brake pedal. In the specific example

embodiment, this may be accomplished by comparing the outputs of both

accelerometers. If the brake pedal is not moving with respect to the vehicle, the

outputs of each accelerometer should be substantially similar. When the brake pedal

is moving with respect to the vehicle, the accelerometer which is stationary with

respect to the vehicle may be used as a baseline to which the pedal mounted

accelerometer output may be compared.

[00185] In step 462, the microprocessor may conduct a comparison to

determine if the displacement trajectory of the brake pedal is indicative of the user

displacing the brake pedal to apply the vehicle's brakes. This comparison may

involve checking to see if the sensed displacement trajectory and the amount of

displacement of the brake pedal substantially matches that of the learn data

trajectory from the learn deviation (LearnDev) analysis. In some embodiments, this

comparison may also involve matching the sensed displacement data to historical

data. This historical data may, be an average (AVGDev) of a plurality of running

deviation analyses. This may be done to account for any changes that may be



expected over time in the brake pedal trajectory due to brake wear over time for

example.

[00186] In the event that the sensed displacement data is indicative that the

brake has been displaced past a braking threshold, the sensing controller may

command that signaling devices in a signaling device system illuminate as

appropriate in step 464. The braking threshold may be set at a point further along the

displacement trajectory than the slight displacement threshold or deadband. For

example, the braking threshold may be set at a point in the travel or displacement

trajectory of the brake pedal approximately where the brakes begin to be applied.

[00187] In some embodiments, additional logic may be employed to

determine if the vehicle is decelerating at a rate which would be indicative of a hard

stop or panic stop. In such an event, the sensing controller may command that one or

more signaling device in a signaling device system signal a hard stop is occurring.

When the running deviation analysis indicates that the brake pedal has been

released, the sensing controller may command that any illuminated brake indicators

stop signaling that the vehicle is braking.

[00188] If the threshold is not crossed the flowchart may proceed to step 468

in which the signals are not commanded to illuminate. In some embodiments, there

may be a predetermined period of time which must elapse before the sensing

controller proceeds to step 468. In some embodiments, if it is determined that the

brake pedal has returned to an at rest position, the sensing controller may proceed to

step 468. From step 468, the sensing controller may return to step 450 in which the

sensing controller operates in sleep state. In some embodiments, the sensing

controller may determine that the brake pedal is substantially stationary for a

predetermined period of time before transitioning into the sleep state.

[00189] The sensing controller may also monitor for fault conditions as the

running deviation analysis on incoming sensor data is conducted. This fault

monitoring may occur throughout the whole brake pedal actuation; before and after

the braking threshold is crossed. This fault detection may involve monitoring the

displacement trajectory to determine if it deviates outside of a predetermined

relationship from the learned deviation analysis trajectory and/or the historical data

analysis trajectory. For example, this may detect if the sensing controller has



become detached from the pedal, or may have otherwise moved from its original

position. In this event, a fault may be signaled to alert the user. The user may then be

required and/or notified to put the sensing controller through the learn mode

calibration process again. Additionally, fault monitoring may involve ensuring that

all expected sensor inputs are received and within an expected range. In the event of

an expected sensor input not being received or a communication failure, a fault may

be signaled. The fault condition may be communicated to the user in step 466.

[00190] In various embodiments, the running deviation analysis may be

incorporated into a historical data analysis. In the example embodiment, this occurs

in step 470 after it is determined that a braking threshold has been crossed. In other

embodiments, this may be done every time that the sensing controller transitions

from a sleep state to an awakened state. This data may be used to refine the various

thresholds for the sensing controller in some embodiments. That is, using the

historical data, the sensing controller may adjust threshold set points such that they

are better optimized over time. For example, the historical data may be used

determine if the set point for the slight movement or displacement threshold or

deadband is often causing the controller to wake up when the subsequent running

deviation analysis does not indicate that the user has actuated the brake pedal to

apply the vehicle brakes. Upon such a determination, the slight movement threshold

or deadband may be adjusted such that it is crossed at a point farther along in the

displacement trajectory.

[00191] The progression of FIG. 30 to FIG. 31 depicts a representational

example of a brake pedal 500 being depressed. As shown, in FIG. 30, the brake

pedal 500 is depicted in an at rest position. In this position, a sensing controller on

the brake pedal 500 (not shown) may be in a sleep mode. In such a mode, the

sensing controller may monitor less than the total number of sensors in the system.

For example, the sensing controller may only monitor a single sensor in the system.

In the event that this sensor indicates the user is depressing the brake pedal 500 (e.g.

a slight movement threshold has been crossed) the sensing controller may then wake

up and begin to monitor data from all sensors in the system.

[00192] In the example embodiment shown in FIGS. 30-31 a number of in

transit positions are also depicted. Specifically, the example embodiment depicts a



"Position A", "Position B", and a "Position C". As the user depresses the brake

pedal 500, the brake pedal 500 will travel through these positions. "Position A" may,

for example, be a slight movement threshold. One of "Position B" and "Position C"

may, for example, be a brake applied threshold. A table of simplified, illustrative

sensor outputs at these positions for a specific example sensing controller system is

shown in Table 1 as follows:

[00193]

[00194] As shown, the sensor controller system includes 4 sensors: a

Gyroscopic sensor, two accelerometers (accelerometer 1 and accelerometer2), and a

Magnetic sensor. Additionally, one of the accelerometers, accelerometer 1, is

coupled to the brake pedal 500 while the other, accelerometer2, is stationary with

respect to the vehicle. The gyroscopic sensor and magnetic sensor are attached to the

brake pedal 500 in the example embodiment. Other embodiments may use a

different number of sensors or different sensors. Including a larger number of

sensors in the system may increase the accuracy of brake pedal 500 actuation

detection. Though sensor outputs from all sensors are shown for all positions, in

some embodiments, the sensing controller may be in a sleep mode until a slight

movement threshold is reached. In such embodiments, there may only be one sensor

output until the threshold is reached. Additionally, the interval at which sensor

outputs are read may differ in various embodiments.

[00195] The illustrative outputs in Table 1 depict data which may be

produced by a vehicle in motion. The example data is taken over a period of time in

which the brake pedal 500 is depressed and released by the vehicle operator. As the



pedal is depressed, the sensor outputs change from those produced when the brake

pedal 500 is at rest. By analyzing data produced by the sensors, the sensing

controller (or another controller included in the system) may detect this change and

register that the brake pedal is being depressed. This may be accomplished by

determining a deviation between sensor outputs learned in a learn mode and live

incoming data from the sensors. Additionally or alternatively, this may be

accomplished by determining a deviation between sensor outputs produced in past

brake pedal 500 actuations and those produced in live incoming data from the

sensors. The data from accelerometerl and accelerometer2 may be compared to

determine the brake pedal 500 travel speed relative to the vehicle. By analyzing the

data to determine if the brake pedal 500 is traveling along the learned or historical

trajectory the sensing controller may detect that the user is actuating the brake pedal

500 and commanding appropriate signaling devices to illuminate. By monitoring the

speed at which the brake pedal 500 is being depressed along the trajectory, the

sensing controller may determine a hard stop is occurring and commanding

appropriate signaling devices to illuminate accordingly. As mentioned above, the

data may be monitored for indications that a fault condition exists (e.g. a sensor is

malfunctioning, one or more sensors has moved from its expected position, etc.).

[00196] FIG. 32 depicts a representational example embodiment of another

sensing controller 362 which may be used to detect a condition indicating a

signaling device should be illuminated. In the example embodiment, the sensing

controller 362 may be configured to detect that a pre-existing or stock signal 364 on

a vehicle is illuminating. The sensing controller 362 may then issue a command to a

non-stock signaling device(s) 366 (e.g. any such devices described herein) on the

vehicle to illuminate in a cooperative manner for instance. This may be particularly

desirable on vehicles which have sub-optimally placed or dim stock lighting. For a

specific example, a sensing controller 362 may detect that a pre-existing brake light

on a vehicle is illuminating and send out a signal to the appropriate non-stock

signaling devices associated with the sensing controller 362 to illuminate as brake

lights.

[00197] In one specific embodiment, a sensing controller 362 may include a

current sensor or inductance based sensor. The current sensor may be used to sense



current flow through wiring 363 to stock lighting 364 on the vehicle. In the event

that the sensed current flow exceeds a predetermined threshold, the sensing

controller 362 may determine that the stock lighting 364 is being illuminated. Upon

such a determination, the sensing controller 362 may send a command to non-stock

signaling device(s) 366 in a signaling device system to illuminate. In embodiments

where the sensing controller 362 includes a current sensor, the sensing controller

362 may be configured to be removably clipped around the wiring 363 of the desired

lighting such that the current sensor may sense the current through the wiring 363.

In some embodiments, for example, a sensing controller 362 may include a

clamshell like mechanism, or include a hinge which may be biased or

snapped/locked closed to facilitate placement around the wiring 363. The sensing

controller 362 may be clipped to the wiring 363 in any suitable location (e.g. a

location where the wiring 363 is easily accessible). In other embodiments, the

sensing controller 362 may not include a current sensor. In such embodiments, the

sensing controller 362 may include another sensor which would be suitable to detect

illumination of stock lighting 364 on the vehicle. In some embodiments, for

example, a light or photo sensor may be used to detect whether a stock light 364 is

illuminated.

[00198] A sensing controller 362 may include a number of other components.

For example, a sensing controller 362 may have components similar to the sensing

controller 300 depicted in FIG. 23. The sensing controller 362 may include a radio

unit (e.g. transceiver or transmitter) to communicate with and command other

components of a signaling device system. The sensing controller 362 may also

include a processor to process sensor data and determine whether the stock lighting

364 on the vehicle is illuminating. The sensing controller 362 may also include an

onboard power source such as a battery which powers the sensing controller 362.

[00199] While the above description contains many specifics, these should

not be constructed as limitations on the scope of the disclosure, but as

exemplifications of the presently preferred embodiments thereof. Many other

variations are possible and considered within the teachings and scope of this

disclosure. A contemplated system may use all or parts of those systems described

herein. Additionally it is contemplated that a system may incorporate future safety



devices to compliment and improve the function and safety benefits for an antique

vehicle owner.

[00200] Various alternatives and modifications can be devised by those

skilled in the art without departing from the disclosure. Accordingly, the present

disclosure is intended to embrace all such alternatives, modifications and variances.

Additionally, while several embodiments of the present disclosure have been shown

in the drawings and/or discussed herein, it is not intended that the disclosure be

limited thereto, as it is intended that the disclosure be as broad in scope as the art

will allow and that the specification be read likewise. Therefore, the above

description should not be construed as limiting, but merely as exemplifications of

particular embodiments. And, those skilled in the art will envision other

modifications within the scope and spirit of the claims appended hereto. Other

elements, steps, methods and techniques that are insubstantially different from those

described above and/or in the appended claims are also intended to be within the

scope of the disclosure.

[00201] The embodiments shown in drawings are presented only to

demonstrate certain examples of the disclosure. And, the drawings described are

only illustrative and are non-limiting. In the drawings, for illustrative purposes, the

size of some of the elements may be exaggerated and not drawn to a particular scale.

Additionally, elements shown within the drawings that have the same numbers may

be identical elements or may be similar elements, depending on the context.

[00202] Where the term "comprising" is used in the present description and

claims, it does not exclude other elements or steps. Where an indefinite or definite

article is used when referring to a singular noun, e.g. "a" "an" or "the", this includes

a plural of that noun unless something otherwise is specifically stated. Hence, the

term "comprising" should not be interpreted as being restricted to the items listed

thereafter; it does not exclude other elements or steps, and so the scope of the

expression "a device comprising items A and B" should not be limited to devices

consisting only of components A and B. This expression signifies that, with respect

to the present disclosure, the only relevant components of the device are A and B.

Furthermore, the terms "first", "second", "third" and the like, whether used in the

description or in the claims, are provided for distinguishing between similar



elements and not necessarily for describing a sequential or chronological order. It is

to be understood that the terms so used are interchangeable under appropriate

circumstances (unless clearly disclosed otherwise) and that the embodiments of the

disclosure described herein are capable of operation in other sequences and/or

arrangements than are described or illustrated herein.



What is claimed is:

1. A remote controlled vehicular light bulb said remote controlled light bulb

comprising:

A lighting element;

A radio unit;

A controller, the controller configured to control illumination of the lighting

element based upon a control signal received by the radio unit; and

A housing, the housing configured to interface and receive power from a

standard vehicular light bulb socket, the housing comprising a base and a bulb.

2. The remote controlled vehicular light bulb of claim 1, wherein the lighting

element includes at least one light emitting diode.

3. The remote controlled vehicular light bulb of claim 1, wherein the lighting

element includes a plurality of light sources which are configured to be illuminated

in tandem and/or individually as commanded by the controller.

4. The remote controlled vehicular light bulb of claim 1, wherein the controller is

configured to transmit a repeater signal via the radio unit.

5. The remote controlled vehicular light bulb of claim 1, wherein the controller is

configured to detect a fault condition in the remote controlled vehicular light bulb.

6. The remote controlled vehicular light bulb of claim 5, wherein the controller is

configured to transmit a fault indication signal via the radio unit.

7. The remote controlled vehicular light bulb of claim 1, wherein the controller and

radio unit are embedded in a single integrated circuit.

8. A remotely controlled vehicular lighting system, the system comprising:

A sensing controller;

At least one vehicular signal light, each of the at least one vehicular signal

light comprising, radio unit, and a microprocessor, the microprocessor of each of the

at least one vehicular signal light is configured to receive, via the radio unit, a

control signal command from the sensing controller and execute the command if the

vehicular signal light has been operatively paired with the sensing controller; and

Wherein the sensing controller includes a sensor and a processor, the

processor being configured to analyze data from the sensor to determine if a



condition of interest exists and upon determination that the condition of interest

exists, generate the control signal command.

9. The system of claim 8, wherein the condition of interest is the actuation of a brake

pedal.

10. The system of claim 8, wherein the condition of interest is the actuation of a

directional lever.

11. The system of claim 8, wherein the condition of interest is the deceleration of a

vehicle.

12. The system of claim 8, wherein the condition of interest is the illumination of a

stock vehicular signal on a vehicle.

13. The system of claim 12, wherein the sensor is a current sensor and the condition

of interest is determined to exist when data from the sensor indicates current flow

through a wire running to the stock vehicular signal is above a predetermined

threshold.

14. The system of claim 8, wherein the sensing controller includes a clip, said clip

configured to allow the sensing controller to be clipped around a wire running to the

stock vehicular signal.

15. The system of claim 8, wherein the sensing controller is coupled to a vehicle

magnetically.

16. The system of claim 8, wherein the sensing controller includes at least one

additional sensor in addition to the sensor.

17. The system of claim 8, wherein the sensor is chosen from a group consisting of:

an accelerometer, gyroscope, magnetometer, encoder, potentiometer, range finder,

optical sensor, or current sensor.

18. The system of claim 8, wherein the sensing controller includes an onboard

power source.

19. The system of claim 8, wherein the at least one vehicular signal light comprises

a base and a bulb, the base configured to interface and receive power from a

standard vehicular light bulb socket.

20. The system of claim 8, wherein the at least one vehicular signal light is

magnetically mountable to a vehicle.



21. The system of claim 8, wherein the sensor is a magnetic sensor and the system

further includes one or more magnet which is stationary with respect to the vehicle.

22. A method of detecting a brake pedal actuation and commanding at least one

remote controlled vehicular signal light to illuminate in response to detected brake

pedal actuation comprising:

Operatively coupling a sensing controller to a brake pedal such that a sensor

included in the sensing controller is arranged to monitor displacement of the brake

pedal;

Placing the sensing controller in a learn mode;

Actuating the brake pedal;

Analyzing, with a processor included in the sensing controller, sensor data

generated as the brake pedal was actuated in the learn mode and determining an

algorithm for detecting brake pedal actuation.

Monitoring data generated by the sensor and determining if the data is

indicative of brake pedal actuation; and

Wherein, in response to the data being indicative of brake pedal actuation,

commanding the at least one remote controlled vehicular signal light to illuminate

via a wireless command signal.

23. The method of claim 22, wherein the sensor is a magnetic sensor and the method

further comprises placing one or more associated magnet on the vehicle.

24. The method of claim 22, wherein placing the sensing controller in a learn mode

comprises depressing a button on the sensing controller.

25. The method of claim 22, wherein the method further comprises monitoring data

generated by the sensor and determining if the data is indicative of the brake pedal

being released and in response to the data being indicative that the brake pedal has

been released commanding the at least one remote controlled vehicular signal light

to stop illuminating.

26. The method of claim 22, wherein the at least one remote controlled vehicular

signal light comprises a base and a bulb, the base configured to interface and receive

power from a standard vehicular light bulb socket.

27. The method of claim 22, wherein the method further comprises mounting the at

least one remote controlled vehicular signal light to the vehicle magnetically.



28. The method of claim 22, wherein operatively coupling a sensing controller to a

brake pedal such that the sensor included in the sensing controller is arranged to

monitor displacement of the brake pedal comprises operatively coupling the sensing

controller to the brake pedal with a non-permanent attachment means.

29. The method of claim 22, wherein commanding the at least one remote controlled

vehicular signal light to illuminate via a wireless command signal comprises sending

the wireless command signal to the at least one remote controlled vehicular signal

from a radio unit included in the sensing controller.

30. The method of claim 22, wherein commanding the at least one remote controlled

vehicular signal light to illuminate via a wireless command signal comprises sending

the wireless command signal to the at least one remote controlled vehicular signal

from a radio unit included in a main controller which is in communication with the

sensing controller.

31. The method of claim 30, wherein the method further comprises indicating on the

main controller that the at least one remote controlled vehicular signal light is

illuminating when the at least one vehicular signal light is illuminating.

32. A remotely controlled vehicular lighting system, the system comprising:

At least one vehicular light, each of the at least one vehicular light

comprising, radio unit, and a microprocessor, each of the at least one vehicular light

configured to interface and draw power from a pre-existing vehicular light bulb

socket;

A controller, the controller configured to generate a control signal, the

control signal comprising: a first unique identifier which is associated with the

controller, a second unique identifier which is associated with the intended recipient

vehicular light of the at least one vehicular light, and a command;

Wherein, the microprocessor of each of the at least one vehicular light is

configured to receive, via the radio unit, the control signal from the controller and

execute the command if the vehicular light has been operatively paired with the

controller associated with the first unique identifier and the vehicular light is

associated with the second unique identifier.

33. The remotely controlled vehicular lighting system of claim 32, wherein each of

the at least one vehicular light includes a configuration adapter.



34. The remotely controlled vehicular lighting system of claim 32, wherein the

command specifies a desired behavior of the vehicular light.

35. The remotely controlled vehicular lighting system of claim 32, wherein each of

the at least one vehicular light includes a lighting element.

36. The remotely controlled vehicular lighting system of claim 35, wherein the

command specifies whether the lighting element should illuminate and/or in what

fashion the lighting element should illuminate.

37. The remotely controlled vehicular lighting system of claim 32, wherein the

microprocessor of each of the at least one vehicular light is further configured to

generate a status signal, via the radio unit, indicating the status of that vehicular

light.

38. The remotely controlled vehicular lighting system of claim 37, wherein the

controller includes an indicia, the indicia indicating the status of one of the at least

one vehicular light as indicated by the status signal generated by that vehicular light.

39. The remotely controlled vehicular lighting system of claim 32, wherein the

controller includes an actuator, the actuator configured for use in selecting between

the command to be sent in the control signal from a plurality of selectable

commands.

40. The remotely controlled vehicular lighting system of claim 32, wherein the

control signal generated by the controller is encrypted and the microprocessor of

each of the at least one vehicular light is configured to decrypt the signal.

41. The remotely controlled vehicular lighting system of claim 32, wherein the

controller includes an on-board power source and is configured to be removably

coupled to a surface.

42. A remote controlled vehicular light said remote controlled light comprising:

A lighting element;

A radio unit;

A controller, the controller configured to control illumination of the lighting

element based upon a control signal received by the radio unit, the controller only

acting on the control signal when the control signal includes an expected unique

identifier; and



A housing, the housing comprising a base and a bulb, the housing configured

to interface and receive power from a standard vehicular light bulb socket.

43. The remote control vehicular light of claim 42, wherein the control signal

includes a command, the command specifying whether the lighting element should

illuminate and/or in what fashion the lighting element should illuminate.

44. The remote control vehicular light of claim 42, wherein the controller is

configured to detect one or more fault condition in the remote control vehicular light

and, when one of the one or more fault condition is detected, transmit a status signal

indicating presence of that fault condition.

45. A method for remotely controlling an vehicular lighting system, the method

comprising:

Installing an vehicular light configured to interface and draw power from a

pre-existing vehicular light bulb socket into the pre-existing vehicular light bulb

socket, the vehicular light comprising, radio unit, and a microprocessor;

Controlling the vehicular light with a controller configured to generate a

control signal, the control signal comprising: a first unique identifier which is

associated with the controller, a second unique identifier which is associated with an

intended recipient vehicular light, and a command;

Receiving with the microprocessor of the vehicular light, via the radio unit,

the control signal from the controller; and

Executing, by the vehicular light, the command if the vehicular light has

been operatively paired with the controller associated with the first unique identifier

and the vehicular light is associated with the second unique identifier.

46. The method of claim 45, wherein the method further comprises attaching a

configuration adapter to the vehicular light.

47. The method of claim 45, wherein the method further comprises specifying

within the command a desired behavior of the vehicular light.

48. The method of claim 45, wherein the method further comprises providing a

lighting element in the vehicular light.

49. The method of claim 48, wherein the method further comprises specifying

within the command whether the lighting element should illuminate and/or in what

fashion the lighting element should illuminate.



50. The method of claim 45, wherein the method further comprises generating a

status signal, via the radio unit, indicating the status of that vehicular light.

51. The method of claim 50, the method further comprises indicating with an indicia

on the controller the status of the vehicular light as indicated by the status signal

generated by that vehicular light.

52. The method of claim 45, wherein the method further comprises actuating an

actuator on the controller so as to select the command to be sent in the control signal

from a plurality of selectable commands.

53. The method of claim 45, wherein the method further comprises encrypting the

control signal generated by the controller and decrypting the control signal with the

microprocessor of the vehicular light.

54. The method of claim 45, wherein the method further comprises providing an

onboard power source in the controller and removably coupling the controller to a

surface.

55. A remotely controlled vehicular lighting system, the system comprising:

A sensor unit, the sensor unit including a sensor;

A controller, the controller configured to receive data from the sensor unit;

At least one vehicular signal light, each of the at least one vehicular signal

light comprising, radio unit, and a microprocessor, the microprocessor of each of the

at least one vehicular signal light is configured to receive, via the radio unit, a

control signal command from the controller and execute the command if the

vehicular signal light has been operatively paired with the controller; and

Wherein the controller includes a processor, the processor being configured

to analyze the data from the sensor unit to determine if a condition of interest exists

and upon determination that the condition of interest exists, generate the control

signal command.

56. The system of claim 55, wherein the condition of interest is the actuation of a

brake pedal.

57. The system of claim 55, wherein the condition of interest is the actuation of a

directional lever.

58. The system of claim 55, wherein the condition of interest is the deceleration of a

vehicle.



59. The system of claim 55, wherein the condition of interest is the illumination of a

stock vehicular signal on a vehicle.

60. The system of claim 59, wherein the sensor is a current sensor and the condition

of interest is determined to exist when data from the sensor unit indicates current

flow through a wire running to the stock vehicular signal is above a predetermined

threshold.

61. The system of claim 55, wherein the sensor unit includes a clip, said clip

configured to allow the sensor unit to be clipped around a wire running to the stock

vehicular signal.

62. The system of claim 55, wherein the sensor unit is coupled to a vehicle

magnetically.

63 . The system of claim 55, wherein the sensor unit includes at least one additional

sensor in addition to the sensor.

64. The system of claim 55, wherein the sensor is chosen from a group consisting of:

an accelerometer, gyroscope, magnetometer, encoder, potentiometer, range finder,

optical sensor, or current sensor.

65. The system of claim 55, wherein the sensor unit includes an onboard power

source.

66. The system of claim 55, wherein the at least one vehicular signal light comprises

a base and a bulb, the base configured to interface and receive power from a

standard vehicular light bulb socket.

67. The system of claim 55, wherein the at least one vehicular signal light is

magnetically mountable to a vehicle.

68. The system of claim 55, wherein the sensor is a magnetic sensor and the system

further includes one or more magnet which is stationary with respect to the vehicle.

69. The system of claim 55, wherein the controller is configured to receive data from

the sensor unit wirelessly.

70. The system of claim 55, wherein the controller includes a user interface

configured to allow selection of a desired control signal command from a plurality

of selectable control signal commands.



71. A remotely controlled vehicular lighting system, the system comprising:

A vehicular signal light, each of the at least one vehicular signal light

comprising, radio unit, lighting element, and a microprocessor;

A controller, the controller including a user interface for selecting a desired

signaling command from a plurality of signaling commands, said controller

configured to communicate the desired signaling command to the radio unit of the

vehicular signal light such that the microprocessor of the vehicular signal light

receives the command and executes the command if the vehicular signal light has

been operatively paired with the controller;

A light sensor said light sensor configured to sense ambient light conditions;

and

Wherein the lighting element of the vehicular signal light is caused to adjust

in brightness in response to ambient light as sensed by the light sensor.

72. The system of claim 71, wherein the vehicular signal light comprises a base and

a bulb, the base configured to interface and receive power from a standard vehicular

light bulb socket.

73. The system of claim 71, wherein the vehicular signal light is magnetically

mountable to a vehicle.

74. The system of claim 71, wherein the lighting element is an LED array.

75. The system of claim 71, wherein the light sensor is housed in the vehicular

signal light.

76. The system of claim 71, wherein the lighting element of the vehicular signal

light is caused to adjust in brightness upon determination that ambient light

conditions have crossed a predetermined ambient light threshold.

77. The system of claim 76, wherein ambient light threshold defines a brighter

ambient light range and a darker ambient light range.

78. The system of claim 77, wherein when the ambient light threshold is crossed

from the brighter ambient light range to the darker ambient light range, the lighting

element is caused to dim.

79. The system of claim 77, wherein when the ambient light threshold is crossed

from the darker ambient light range to the brighter ambient light range, the lighting

element is caused to increase its light output.



80. The system of claim 71, wherein the lighting element of the vehicular signal

light is caused to adjust in brightness in proportion to the amount of ambient light

sensed by the light sensor, said lighting element increasing in brightness as the

amount of ambient light increases and dimming as the amount of ambient light

decreases.

















































A . CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B60Q 1/00, F21V 19/04, H05B 41/36, H05B 37/02 (2014.01 )
CPC ~ F21S 48/00, Y10S 362/806, Y02B 20/383, H05B 37/0272, H05B 37/03, H05B 33/0803

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED '

Minimum documentation searched (classification system followed by classification symbols)
CPC - F21S 48/00, Y10S 362/806, Y02B 20/383, H05B 37/0272, H05B 37/03, H05B 33/0803
IPC(8) - B60Q 1/00, F21V 19/04, H05B 41/36, H05B 37/02 (2014.01 )

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - F21 S 48/00, Y10S 362/806, Y02B 20/383, H05B 37/0272, H05B 37/03, H05B 33/0803, F21S 48/1 15
IPC(8) - B60Q 1/00, F21V 19/04, H05B 41/36, H05B 37/02 (2014.01 ) ; USPC - 315/149, 362/20, 315/291 , 3 15/360, 315/362

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Patbase; Google, Google Patent
Search terms used: remote control lighting bulb vehicle automobile radio frequency fault monitor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2010/0141 153 A 1 (RECKER et al.) 10 June 2010 (10.06.2010), para [0007], [0017], [001 1], 1-4, 7, 42-44
[0018], [01 38], [0193], [0093], [0094],. [0397]

5 , 6

US 2002/0002444 A 1 (WILLIAMS et al.) 03 January 2002 (03.01 .2002), para [0073]-[0078] 5 , 6

US 5,195,81 3 A (BROWN) 23 March 1993 (23.03.1993), entire document 1-7, 42-44

US 2009/0059603 A 1 (RECKER et al.) 05 March 2009 (05.03.2009), entire document 1-7, 42-44

I I Further documents are listed in the continuation of Box C.

Special categories of cited documents: "T"

□
later document published after the international filing date or priority

A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

P" document published prior to the international filing date but later than "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

29 December 2014 (29.12.2014) J AN 2015
Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W . Young

P.O. Box 1450, Alexandria, Virginia 22313-1450
PCT He!pdesk: 571-272-4300

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

his international search report has not been established in respect of certain claims under Article 17(2)(a) for the following

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

- see extra sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-7, 42-44

The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/2 10 (continuation of first sheet (2)) (July 2009)



■

Continuation of Box No. Ill - Observations where unity of invention is lacking

Group I: Claims 1-7, 42-44, drawn to a remote controlled vehicular light bulb said remote controlled light bulb comprising: a lighting
element; A radio unit; a controller, the controller configured to control illumination of the lighting element based upon a control signal
received by the radio unit; and a housing, the housing configured to interface and receive power from a standard vehicular light bulb
socket, the housing comprising a base and a bulb.

Group II; Claims 8-21 , 55-70 drawn to a remotely controlled vehicular lighting system, the system comprising: a sensing controller; At
least one vehicular signal light, each of the at least one vehicular signal light comprising, a radio unit, and a microprocessor, the
microprocessor of each of the at least one vehicular signal light is configured to receive, via the radio unit, a control signal command
from the sensing controller and execute the command if the vehicular signal light has been operatively paired with the sensing controller;
and Wherein the sensing controller includes a sensor and a processor, the processor being configured to analyze data from the sensor
to determine if a condition of interest exists and upon determination that the condition of interest exists, generate the control signal
command.

Group III: Claims 22-31 , drawn to a method of detecting a brake pedal actuation and commanding at least one remote controlled
vehicular signal light to illuminate in response to detected brake pedal actuation comprising: operatively coupling a sensing controller to
a brake pedal such that a sensor included in the sensing controller is arranged to monitor displacement of the brake pedal; placing the
sensing controller in a learn mode; Actuating the brake pedal; analyzing, with a processor included in the sensing controller, sensor data
generated as the brake pedal was actuated in the learn mode and determining an algorithm for detecting brake pedal actuation;
monitoring data generated by the sensor and determining if the data is indicative of brake pedal actuation; and wherein, in response to
the data being indicative of brake pedal actuation, commanding the at least one remote controlled vehicular signal light to illuminate via
a wireless command signal.

Group IV: Claims 32-41 , 45-54, drawn to a remotely controlled vehicular lighting system, the system comprising: at least one vehicular
light, each of the at least one vehicular light comprising, radio unit, and a microprocessor, each of the at least one vehicular light
configured to interface and draw power from a pre-existing vehicular light bulb socket; a controller, the controller configured to generate
a control signal, the control signal comprising: a first unique identifier which is associated with the controller, a second unique identifier
which is associated with the intended recipient vehicular light of the at least one vehicular light, and a command; wherein, the
microprocessor of each of the at least one vehicular light is configured to receive, via the radio unit, the control signal from the controller
and execute the command if the vehicular light has been operatively paired with the controller associated with the first unique identifier
and the vehicular light is associated with the second unique identifier.

Group V: Claims 71-80, drawn to a remotely controlled vehicular lighting system, the system comprising: a vehicular signal light, each of
the at least one vehicular signal light comprising, a radio unit, a lighting element, and a microprocessor; a controller, the controller
including a user interface for selecting a desired signaling command from a plurality of signaling commands, said controller configured to
communicate the desired signaling command to the radio unit of the vehicular signal light such that the microprocessor of the vehicular
signal light receives the command and executes the command if the vehicular signal light has been operatively paired with the controller;
a light sensor said light sensor configured to sense ambient light conditions; and wherein the lighting element of the vehicular signal light
is caused to adjust in brightness in response to ambient light as sensed by the light sensor.

The inventions listed as Groups I through V do not relate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features
Group I includes the special technical feature of a housing configured to interface and receive power from a standard vehicular light bulb
socket, not included in the other groups.

Group II includes the special technical feature of determination that a condition of interest exists, not included in the other groups.

Group III includes the special technical feature of actuating the brake pedal, not included in the other groups.

Group IV includes the special technical feature of first and second unique identifiers, not included in the other groups.

Group V includes the special technical feature of light sensor said light sensor configured to sense ambient light conditions, not included
in the other groups.

Common Technical Features:
The only technical features shared by Groups l-V that would otherwise unify the groups, are a vehicular light including a lighting element,
a radio unit, a controller to control illumination. However, these shared technical features do not represent a contribution over prior art,
because the shared technical features are disclosed by US 2010/0141 153 A 1 to Recker et al. (hereinafter Recker).

The only additional technical features shared by Groups and IV that would otherwise unify the groups, are receive power from a
standard vehicular light bulb socket and a unique identifier. However, these shared technical features do not represent a contribution
over prior art, because the shared technical features are disclosed by. Recker.

The only additional technical feature shared by Groups I, II, IV and V that would otherwise unify the groups, is the light operatively paired
with the controller. However, this shared technical feature does not represent a contribution over prior art, because the shared technical
feature is disclosed by Recker.

- see next sheet
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The only additional technical features shared by Groups I I and III that would otherwise unify the groups, are a sensing controller and
analyzing sensor data. However, these shared technical features do not represent a contribution over prior art, because the shared
technical features are disclosed by Recker.

The only additional technical features shared by Groups ll-V that would otherwise unify the groups, are a processor and a command
signal. However, these shared technical features do not represent a contribution over prior art, because the shared technical features
are disclosed by Recker.

Recker discloses a remotely controlled vehicular lighting system (para [0193]) including a lighting element (para [0193]), a radio unit
(para [001 1]), a controller to control illumination (para [0007], [0017]). Recker further discloses receive power from a standard vehicular
light bulb socket (para [0017]) and a unique identifier (para [0397], [0399]). Additionally Recker discloses the light operatively coupled
with the controller (para [[0448], [0449]), a sensing controller (para [0014], [0016]), and analyzing sensor data (para [0131], [0136]), a
processor (para [0449]) and a command signal (para [0449], [0012]). While Recker discloses various embodiments of the lighting control
system, it would have been obvious to one of skill in the art to have incorporated aspects of the various embodiments into any single
embodiment, based on routine experimentation, to provide control of the lighting system (para [0018]).

As the technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

Therefore, Groups l-V lack unity under PCT Rule 13.
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