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VEHICLE CAMERA SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority from U.S. Continuation-in-Part

Application No. 14/853,81 8 filed on September 14, 2015.

[0002] The U.S. continuation-in-part application is a continuation-in-part of U.S.

Application No. 13/840,496, entitled "Mobile Communication System and Method for

Analyzing Alerts Associated with Vehicular Travel" and filed on March 15 , 201 3 . U.S.

Application No. 13/840,496 claims priority to U.S. Application No. 13/51 8,167, entitled

"Radar Detector That Interfaces With A Mobile Communication Device" and filed on

August 9 , 2012, which claims the benefit of priority from U.S. Provisional Application No.

61/289,278, entitled "Radar Detector That Interfaces With A Mobile Communication

Device" and filed on December 22, 2009. U.S. Application No. 13/840,496 also claims

priority to U.S. Application No. 13/514,232, entitled "Analyzing Data From Networked

Radar Detectors" and filed on August 9 , 2012, which claims the benefit of priority from

U.S. Provisional Application No. 61/267,172, entitled "Analyzing Data From Networked

Radar Detectors" and filed on December 7 , 2009. The preceding applications are

incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0003] This disclosure relates generally to the field of vehicle camera equipment and

systems. The disclosure further relates to systems interfacing with a vehicle camera

apparatus with mobile communication devices and other devices. The disclosure also

relates to the exchange, coordination, communication and use of information among the

vehicle camera and mobile communication device system.

BACKGROUND

[0004] Cameras have been incorporated in various locations within vehicles. For

example, cameras may be incorporated in a vehicle design to aid in driving (e.g.,



backup cameras). For another example, cameras may be mounted in a vehicle to

record areas around the vehicle (e.g., dash cams). Videos may be saved in the limited

memory in the dash camera until downloaded from the dash cameras to a connected

computer or another video is saved over the earlier video recording. Dash cameras

may record video and in some embodiments display the recorded video or the currently

recording video feed. Some dash cameras may record audio with the video feed.

[0005] Vehicle systems exist which interface an electromagnetic signal detector with

a mobile communication device to improve alert and warning systems. These systems

also connect the radar detector and/or mobile phone to remote servers to improve

prediction analysis for the potential alert. For example, U.S. Patent No. 8,970,422 titled

"Radar Detector that Interfaces with a Mobile Communication Device" and U.S. Patent

No. 8,842,004 titled "Analyzing Data from Networked Radar Detectors" teach such

vehicle systems. U.S. Patent Application Publication No. 201 3/0214939 titled "Mobile

Communication System and Method for Analyzing Alerts Associated with Vehicular

Travel" also discloses such a vehicle system which is also operable to facilitate

recorded and broadcast communication using the mobile communication device. The

disclosures of U.S. Patent Nos. 8,970,422 and 8,842,004 and U.S. Patent Application

Publication No. 201 3/0214939 are incorporated herein by reference.

SUMMARY

[0006] The present disclosure teaches a vehicle camera that interfaces with another

device to provide a vehicle camera system. The vehicle camera system coordinates

various capabilities of each component to improve the experience and information

available within the vehicle and to a larger community.

[0007] Embodiments of the present disclosure provide a vehicle camera system

including a vehicle camera wirelessly communicating with a mobile communication

device to exchange data. In some embodiments, the data is provided from the mobile

communication device to the vehicle camera. In other embodiments, the data is



provided from the camera to the mobile communication device. Some embodiments

exchange data between the vehicle camera and the mobile communication device.

[0008] Embodiments of the present disclosure allow components to be designed for

specific purposes without incorporating redundant components within the system. For

example, the vehicle camera may receive position data from a mobile phone containing

a GPS component instead of incorporating a redundant GPS component in the vehicle

camera. Accordingly, embodiments of the vehicle camera without the redundant

components may facilitate smaller sizes and lower manufacturing costs.

[0009] Embodiments of the disclosure may also include additional data sources

and/or destinations. For example, an electromagnetic signal detector within the vehicle

may send an alert to the vehicle camera. This communication may be directly sent to

the vehicle camera and/or indirectly sent to the vehicle camera through a mobile

communication device.

[0010] Vehicle camera system embodiments may also exchange data with remote

components, such as a server. Communication between the vehicle camera and the

server may occur indirectly using the separate and independent communication

capabilities of the mobile communication device. In some embodiments, the server may

provide alert predictions, video overlays, camera control instructions and/or other

information to the vehicle camera system which may control the vehicle camera

operations. In some embodiments, the server may facilitate indirect communication

between vehicle camera system components. For example, a radar detector with

cellular communication capability may send signal detection data to a server operating

as part of the cloud and the vehicle camera may receive the signal detection data from

the cloud through a wide-area Wi-Fi communication component.

[001 1] Video collection and retention features of some embodiments of the vehicle

camera may be modified based upon data and/or instructions received from other

components in the vehicle camera system. In addition, saved videos may be wirelessly

transmitted to separate components in the vehicle camera system to maintain a

maximum storage space within the vehicle camera. Moving the video storage off the



vehicle camera may also facilitate the use of smaller memory elements within the

vehicle camera.

[0012] In some embodiments, the vehicle camera may embed additional information

in video recordings and/or correlate additional data with a video recording into a single

file for transmission and/or playback. The additional information and/or data may be

provided from other components in the vehicle camera system. In some embodiments,

the video is transmitted to other devices for post-processing of a video record to embed

additional data.

[0013] In some embodiments, the video recording may be electronically analyzed.

The additional analysis may occur within another component of the vehicle camera

system. For example, the video may be transmitted to a server for further analysis. In

some embodiments, the server may use video recognition software to identify elements

recorded within the video feed. The analysis may be correlated with additional data.

For example, additional data may indicate that an electromagnetic signal was detected

during the video recording and the analysis may determine a likely source of the

electromagnetic signal. In some embodiments, the server may determine a prediction

of an alert based upon the video analysis.

[0014] In some embodiments, the vehicle camera system may use one or more

events identified by another component to automatically trigger certain operations within

the vehicle camera. In some embodiments, certain events may operate to override a

user's default control setting. For example, a user may set the vehicle camera

microphone to an off default setting; however, an emergency event trigger causes the

vehicle camera to turn the microphone on to record audio during the event.

A BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Embodiments will now be described, by way of example only, with references

to the accompanying drawings in which:

[0016] Figure 1 is an embodiment of a vehicle camera system of the present

disclosure.



[0017] Figure 2 is a block diagram depicting an embodiment of a system of the

present disclosure.

[0018] Figure 3 is a block diagram depicting another embodiment of a system of the

present disclosure.

[0019] Figure 4 is an embodiment of a vehicle camera display of the present

disclosure.

[0020] Figure 5 is an embodiment of the present disclosure showing a vehicle

camera display showing an embodiment of an alert screen.

[0021] Figure 6 is an embodiment of the present disclosure showing a vehicle

camera display showing an embodiment of an alert icon.

[0022] Figure 7 is an embodiment of the present disclosure showing a vehicle

camera depicting a reminder and interfacing with a smart phone depicting a map.

[0023] Figure 8 is an embodiment of the present disclosure showing a vehicle

camera depicting a video feed and interfacing with a smart phone depicting the video

feed and a user interface.

[0024] Figure 9 is an embodiment of a smart phone depicting a user interface

screen.

[0025] Figure 10 is an embodiment of a tablet depicting an embodiment of a

recording playback screen of the present disclosure.

[0026] Figure 11 is a flowchart depicting an embodiment of a process of the present

disclosure.

[0027] Figure 12 is another flowchart depicting an embodiment of a process of the

present disclosure.

DETAILED DESCRIPTION

[0028] While this invention may be embodied in many different forms, there will herein

be described in detail preferred embodiments of the invention with the understanding that

the present disclosure is to be considered as an exemplification of the principles of the

invention and is not intended to limit the broad aspects of the invention to the



embodiments illustrated. It will be understood that the invention may be embodied in

other specific forms without departing from the spirit or central characteristics thereof.

The present embodiments, therefore, are to be considered in all respects as illustrative

and not restrictive, and the invention is not to be limited to the details given herein.

[0029] Figure 1 depicts vehicle camera system 100 comprising interactive

components which may be located within and/or attached to a vehicle, such as a car,

truck, motorcycle, ATV, boat, bicycle and/or other vehicle. In this embodiment, the

vehicle camera system 100 includes a vehicle camera 102, a mobile communication

device 104 and an electromagnetic signal detector 106. The vehicle camera 102 is

shown as a dash camera in this embodiment. The vehicle camera 102 may include any

camera designed for use in and/or mounted to a vehicle. For example, the vehicle

camera 102 may be a dash camera, a camera mounted in the vehicle body (e.g. a

backup camera), a camera attached to the rear window or another camera mounted in

the vehicle to view one or more people in the vehicle. As one skilled in the art will

recognize, the vehicle camera system 100 may include any number of the vehicle

cameras 102, mobile communication devices 104 and electromagnetic signal detectors

106 and should not be limited to the illustrative example provided in Figure 1.

[0030] The vehicle camera 102 shown may be attached to a mount within the vehicle

using connection 110 . For example, a mount may be adhered to the front windshield of

a vehicle and attached to connection 110 to hang the vehicle camera 102 from the dash

of a vehicle. In some embodiments, the connection 110 may be designed to connect to

a mount for the rearview mirror in a vehicle. Although the connection 110 shows a

threaded female connection in this embodiment, one skilled in the art will recognize that

the connection 110 may be any type of connection to hold the camera to a mounting

component. Alternatively, the connection 110 may comprise the mounting component

and directly connect to the vehicle. For example, the connection 110 may comprise a

suction cup array designed to hold the vehicle camera 102 adjacent to the windshield.

In some embodiments, the vehicle camera 102 may be integrated into a rearview mirror

and/or other device, such as a navigation unit, a dashboard decoration or other device.



[0031] In some embodiments, the mounting component may incorporate a

movement element to rotate and/or tilt the vehicle camera 102 such that the focal point

of the vehicle camera 102 may be changed. In some embodiments, the movement

element may allow a user to manually adjust focal point of the vehicle camera 102. In

some embodiments, the movement element may be electromechanical wherein user

controls and separate computer instructions drive the movement element to change the

focal point of the vehicle camera 102.

[0032] The vehicle camera 102 may also include zoom features to modify the image

in some embodiments. The zoom features may include a digital zoom feature and/or a

mechanical zoom feature. In some embodiments, zoom feature may be used to adjust

the view of vehicle camera 102 such that the recorded image does not include the dash

and/or hood of the vehicle. For example, the vehicle camera 102 may zoom in on the

horizon to a sufficient point that the dash and/or hood of the vehicle is not in the image.

In some embodiments, the vehicle camera 102 may incorporate additional and/or

alternative features to adjust the view of vehicle camera 102 such that recorded image

does not include the dash and/or hood of the vehicle. For example, the vehicle camera

102 may include a feature to adjust the viewing frame within the user setting options.

The user interface of the vehicle camera 102 and/or another component in the vehicle

camera system 100 may show the default view of vehicle camera 102 and adjustable

frame lines defining the operable frame of the images recorded by the vehicle camera

102. The user may adjust the frame lines to eliminate unwanted items from the images,

such as the vehicle dash and hood, an upper edge of the windshield and/or other items.

[0033] In some embodiments, a component within the vehicle camera system 100

and/or a remotely connected component may remove unwanted items during post

processing of the recording. For example, the mobile communication device 104 may

apply frame adjustments to a video recording that is saved based on a user input

selection, a video lock trigger and/or another selection or trigger event. For another

example, the vehicle camera 102 may use optical recognition to identify portions of the



video that appear stationary, such as the vehicle dash and hood, and remove the

stationary items from the recording.

[0034] The operation of the vehicle camera 102 to record video is consistent with a

conventional camera operation. The video camera 102 receives an image on a lens

112 and converts the image on the lens 112 into a recording. The video is recorded on

a memory component in the vehicle camera 102. The elements of the vehicle camera

102 used to capture the image as a still picture and/or a video are referred to herein as

the imaging component of the vehicle camera 102.

[0035] In some embodiments, the vehicle camera 102 may include a removable

memory component, such as a memory card 114. The vehicle camera 102 may include

internal memory components and removable memory components. Use of each

memory component may be prioritized in the vehicle camera 102. For example, the

vehicle camera 102 may loop the recordings on internal memory and save locked

recordings to the removable memory component. The priority may be established

through user settings in some embodiments. In some embodiments, the vehicle

camera 102 may save the recordings to both memory components during operation. In

some embodiments, the recordings are referred to as image files.

[0036] Embodiments of the vehicle camera 102 may operate in a loop to store

multiple limited duration video clips, such as video clips that are 1 minute long, into

memory of the vehicle camera 102 and once the designated memory space is full, the

vehicle camera 102 overwrites the existing video clips stored in the memory unless they

have been locked or otherwise prioritized to prevent or delay overwriting the specific

video clip. For example, a user may lock a video clip to prevent overwriting the video

clip. For another example, the vehicle camera 102 may place an intermediate priority

flag to save a video clip associated with an alert received by the vehicle camera 102. In

some embodiments, the system 100 and/or a remote device may manage the video clip

or image file including the video clip based upon the priority flag.

[0037] In some embodiments, the vehicle camera 102 will automatically lock one or

more video clips based upon a critical trigger, such as a G-Force threshold, a decibel



threshold, a vehicle diagnostic trigger, a safety trigger and/or another trigger. For

example, a critical trigger may occur when the vehicle camera system 100 detects a

change in the decibel level is above a threshold decibel change. In some embodiments,

the delta or change in decibel level may be measured based upon a looping comparison

of decibel levels with the preceding decibel level to determine whether a sudden change

occurred which may indicate a critical event, such as a collision, an emergency alarm or

siren, a gunshot, engine failure and/or other event. In some embodiments, the baseline

decibel level may be based upon a speaker output, such as the radio output in the

vehicle, and the threshold decibel level to indicate a critical event is based upon a delta

over the baseline decibel level. In such embodiments, the vehicle camera system 100

may communicate with components with speakers to identify the current volume

settings and receive user volume changes in real-time to prevent false critical

identifications based upon user volume changes.

[0038] In some embodiments, the vehicle camera 102 includes a microphone and/or

other audio recording elements. The vehicle camera 102 may include controls to allow

the user to mute or turn off the microphone. For example, the user may press a button

to mute the microphone to keep confidential and/or private audio within the vehicle from

being recorded. For another example, an instruction from the mobile communication

device 104 may cause internal controls of the vehicle camera 102 to mute the

microphone. In some embodiments, the vehicle camera 102 may operate to effectuate

the muting instruction of the microphone during post processing of a video in order to

ensure audio is available if an emergency, critical or important event occurs, such as a

collision, a crime, a weather event, a nature event, an arrest or other applicable event.

For example, the vehicle camera 102 may record an audio/visual file and remove the

audio portion from the file unless a triggering event or user input identifies the file as

critical.

[0039] In some embodiments, the vehicle camera 102 operates in a loop to store a

video recording and a corresponding, separate audio recording for a set duration. After

the recording loop repeats, the vehicle camera 102 deletes the audio recording unless



the vehicle camera 102 is in a critical operation mode wherein the files are identified as

critical and locked. The vehicle camera 102 enters the critical operation mode when a

critical identification or trigger occurs. The critical identification may be based upon a

manual input by a user and/or based upon a trigger event, such as a G-Force threshold,

a peak decibel threshold, a decibel change threshold, a vehicle diagnostic trigger, a

safety trigger and/or another trigger. For example, the vehicle camera system 100 may

identify a recording as critical based upon a safety trigger, such as an impact trigger, an

airbag deployment trigger, a lane departure, a distance to object trigger and/or another

safety trigger. Once identified as critical, the vehicle camera 102 or another component

associated with the vehicle camera 102 may merge the corresponding video and audio

recordings into a single audio/visual file.

[0040] Embodiments of the vehicle camera 102 may operate to store audio files

corresponding to each video file in the storage of vehicle camera 102 and overwrite the

audio file in conjunction with the video file. In such an embodiment, the audio file will be

deleted unless the user or a system trigger operates to lock or save the audio file. The

audio file in such embodiments may be contained within hidden storage so that the

audio file is not readily apparent for playback and may require sufficient user credentials

to be played. When a user locks a video file in such an embodiment, the vehicle

camera 102 may provide the option of saving the video file, the audio file and/or a

merged audio/visual file. In other embodiments, the vehicle camera 102 may record

both a video only file and an audio/visual file. The vehicle camera 102 may delete the

audio/visual file unless the recording is identified as critical through a user interface or

automatically based upon a triggering event. During operation, if an audio/visual file is

saved, the video only file will be overwritten as part of a looping operation of the vehicle

camera 102. In such an embodiment, a post-processing merge of files is unnecessary

and a partial audio/visual file may be available in the event the camera becomes

damaged during a collision or other incident. In some embodiments, the combined

audio/visual file may be hidden or encrypted to prevent unauthorized access to the file.

The audio management features improve the computer system processing operation for



managing a muting operation selected by a user while providing audio availability in the

event of a critical event.

[0041] In some embodiments, the vehicle camera 102 also includes a

communication element operable to communicate over a short-range or near-field

communication standard, such as the BLUETOOTH® communication standard, the

ZIGBEE® communication standard, the Wi-Fi communication standard, or any other

communication standard. For example, the vehicle camera 102 may include a low-

energy BLUETOOTH communication component. Although specific communication

standards may be identified for illustrative examples herein, one skilled in the art will

recognize that other communication standards may be employed and remain within the

scope and spirit of the invention. In some embodiments, communication elements that

operate on wide area networks may be incorporated into the vehicle camera 102. While

some embodiments may incorporate communication elements for wide area networks,

embodiments with only short-range communication components may reduce

complexity, size and cost of the vehicle camera 102 design and operation compared to

integrating wide-area network communication elements.

[0042] In the vehicle system 100 shown, the vehicle camera 102 communicates with

the mobile communication device 104 using the short-range communication standard.

In addition, the vehicle camera 102 may optionally communicate directly with the

electromagnetic signal detector 106 using the short-range communication standard.

[0043] The mobile communication device 104 may be a mobile phone, a cellular

phone, a smart phone, a satellite phone, a personal digital assistant, a portable

computer, a laptop computer, a tablet computer, and/or any other device with a user

interface and the capability to wirelessly communicate. In this embodiment, the mobile

communication device 104 includes a screen 120, a button 122 and a speaker 124. In

some embodiments, the mobile communication device 104 may include additional

components, such as additional user interface components (e.g. buttons, controls,

microphones, displays, audio and light outputs, etc.), cameras and/or input/output ports.

The mobile communication device 104 may exchange data with the vehicle camera 102



using the short-range communication standard. For example, the mobile

communication device 104 may transmit alert information, the current speed, the current

location, current heading, weather information (such as temperature and barometric

pressure), lighting information, traffic information, roadway information and other

information available to the mobile communication device 104. In some embodiments,

the mobile communication device 104 may receive local data such as weather data, fuel

prices and driving conditions associated with the current geographic location from a

server and transmit the local data to the vehicle camera 102. The local data may be

retrieved in some embodiments based upon information available to the vehicle camera

system 100 or triggered by a subscription service. For example, the mobile

communication device 104 may receive vehicle operation data indicating low fuel and

retrieve local data relating to fuel prices near the current geographic location. Once the

fuel prices are retrieved, the mobile communication device 104 may transmit the low

gas warning with select nearby fuel prices to the vehicle camera 102 for the user.

[0044] Other user input components such as switches, slide controls and other

control components may be used instead of button 122. The display 120 provides a

visual output on the face of the mobile communication device 104. In some

embodiments, the display 120 may also provide a touch screen option to operate as an

additional input component. The speaker 124 is designed to provide an audible output

for the mobile communication device 104. In some embodiments, additional and/or

alternative input and output components may be included in the mobile communication

device 104.

[0045] Embodiments of the mobile communication device 104 include one or more

communication elements. The communication element(s) facilitate both short-range

communication and wide area communication capabilities. For example, the mobile

communication device 104 may include one communication element which facilitates

communication over a short-range communication standard, such as those discussed

above, and a second communication element which facilitates communication over a

wide area communication standard. The wide area communication standard may



include communication networks such as a cellular telephone network, a satellite

network, a Wi-Fi, another wireless network, and/or the Internet. As one skilled in the art

will recognize, the vehicle camera system 100 through the mobile communication

device 104 may operate on one or more public networks, private networks or

combinations of public and private networks.

[0046] The mobile communication device 104 may exchange information with the

vehicle camera 102 using the short-range or near-field communication capabilities

embedded in each component. This exchange of information or data between the

mobile communication device 104 and the vehicle camera 102 facilitates many

operational capabilities for the vehicle camera system 100 discussed further herein. For

example, the mobile communication device 104 may enable the vehicle camera 102 to

utilize the corresponding user interface of the mobile communication device 104 for

input and output operations for the vehicle camera 102. In addition, the user interface

of the vehicle camera 102 may be used to provide input and output operations for the

mobile communication device 104. For example, the user interface of the vehicle

camera 102 may be used to operate music controls facilitated by the mobile

communication device 104. In addition, the transfer of information may improve the

efficiency and/or operations of one or more of the hardware components of the vehicle

camera system 100. The vehicle camera system 100 may also facilitate additional

advantages by leveraging the pre-existing communication capabilities of the mobile

communication device 104. For example, the vehicle camera 102 may leverage the

pre-existing communication capabilities of the mobile communication device 104 to

inexpensively, quickly, and easily exchange data with a remote data source, such as a

server and/or another vehicle camera system 100 located in another vehicle. In

addition, the vehicle camera 102 may receive information from the remote data source

via the pre-existing communication capabilities of the mobile communication device

104.

[0047] In addition to the operational advantages, the vehicle camera system 100

may provide cost benefits. Many potential vehicle camera 102 users already own and



regularly use a mobile communication device 104, such as a mobile phone, and

therefore may not need to purchase any additional mobile communication device 104 to

interface with the vehicle camera 102. Because the user likely owns a mobile

communication device 104, embodiments of the vehicle camera 102 may be designed

without redundant elements (e.g. cellular network cards, GPS chips, etc.) to reduce cost

without forgoing capabilities provided by these elements.

[0048] In this embodiment, the vehicle camera system 100 also includes an

electromagnetic signal detector 106. In some embodiments, the vehicle camera system

100 may not include the electromagnetic signal detector 106. An electromagnetic signal

detector is a device designed to detect electromagnetic signals (such as microwave

signals) or laser signals transmitted from radar or laser-type speed measurement

equipment, such as police radar signals. Thus, electromagnetic signal detectors serve

to provide advance warning to drivers who are being monitored by police radar. As used

herein, the terms radar detector and electromagnetic signal detector will be used

interchangeably to refer to any of a number of known signal detection units capable of

detecting electromagnetic signals in the X-band, K-band or Ka-band. Furthermore, the

terms radar detector and electromagnetic signal detector will also be used

interchangeably to refer to radar and/ or laser detectors, and could refer to any

electromagnetic wave detector or light wave detector designed to detect signals

generated by another device. The terms radar detector and electromagnetic signal

detector do not refer to imaging devices, such as cameras, that are not designed to

detect generated signals. Examples of known technology in this area include United

States Patent Nos. 5,784,021 and 5,1 5 1 ,701 .

[0049] The electromagnetic signal detector 106 shown includes controls 126 and

display 128. The controls 126 are depicted as three buttons in this embodiment. In

some embodiments, the controls 126 may comprise other user input components such

as switches, slide controls and other control components. In some embodiments, the

display 128 may provide a touch screen option to operate as an additional input

component.



[0050] Embodiments of the electromagnetic signal detector 106 include one or more

communication elements to facilitate short-range communication capabilities. In some

embodiments the electromagnetic signal detector 106 may include a communication

element to facilitate wide area communication. The electromagnetic signal detector 106

may exchange information with the mobile communication device 104 using the short-

range or near-field communication capabilities embedded in each component. In some

embodiments, the electromagnetic signal detector 106 may optionally exchange

information with the vehicle camera 102 using the short-range or near-field

communication capabilities embedded in each component. In some embodiments,

information from the electromagnetic signal detector 106 is passed to the vehicle

camera 102 through communication first to the mobile communication device 104 then

second from the mobile communication device 104 to the vehicle camera 102.

[0051] This communication elements facilitate the exchange of information or data

between the electromagnetic signal detector 106, the mobile communication device 104

and the vehicle camera 102. This provides operational capabilities for the vehicle

camera system 100 discussed further herein. For example, the electromagnetic signal

detector 106 may detect a radar signal and transmit a communication to the mobile

communication device 104 regarding the detected signal. The mobile communication

device 104 may send an instruction to flag the current video based upon the radar

signal detection and send a predicted alert level based upon a signal analysis and prior

prediction of an alert level for the location to the vehicle camera 102. The vehicle

camera 102 may display the predicted alert level and flag the video corresponding with

the signal detection.

[0052] For another example, the mobile communication device 104 may operate as

a user interface for the vehicle camera 102 and the electromagnetic signal detector 106

to improve the efficiency of operating multiple vehicle devices. Alternatively, user

interface of the vehicle camera 102 may operate as a singular user interface for all of

the components in the vehicle camera system 100. Using a single device as the user



interface may also increase safety by eliminating the need for a user to reach for

multiple different devices to manage multiple operations.

[0053] In some embodiments, the electromagnetic signal detector 106, mobile

communication device 104 and the vehicle camera 102 are operable to communicate

collectively in real-time or near real-time. For example, the electromagnetic signal

detector 106 may detect a signal and concurrently transmit the signal information to

both the vehicle camera 102 and the mobile communication device 104. At the same

time, the mobile communication device 104 may transmit a concurrent signal to the

electromagnetic signal detector 106 and the vehicle camera 102 indicating a predicted

false alert at the current vehicle location associated with a specific radar signal. The

vehicle camera system 100 components may each compare the detected signal

characteristics to the false alert radar signal characteristics to determine the signal

characteristics match and the detected signal is a false alert. Based upon the false alert

determination, none of the components provide an alert. Finally, the vehicle camera

102 may send the corresponding video recording to the mobile communication device

104 which sends the recording with the corresponding detected signal information to a

remote server for further post processing of the video recording.

[0054] In some embodiments, the communication capabilities of one or more of the

vehicle camera 102, the mobile communication device 104 and the electromagnetic

signal detector 106 may be utilized to automatically execute the vehicle camera system

100 and/or the method of operation of the vehicle camera 102, the mobile

communication device 104 and/or the electromagnetic signal detector 106 when two

such vehicle camera system 100 components are within a certain range, such as the

communication range of the short-range communication standard. For example, the

vehicle camera 102 and the mobile communication device 104 may contain paired radio

frequency identification ("RFID") components. When the range between the vehicle

camera 102 and the mobile communication device 104 is within the RFID signal range,

the RFID components cause an application within mobile communication device 104 to

automatically execute the system and/or method. In some embodiments, the automatic



execution of the system begins when the mobile communication device 104 is within an

operational range of another vehicle camera system 100 component. For example,

once the mobile communication device 104 is within range of the vehicle camera 102

and the electromagnetic signal detector 106 located in a vehicle, the devices could

"pair" via the BLUETOOTH standard. As one skilled in the art will recognize, the

communication capabilities may be used to automatically execute all or portions of the

vehicle camera system 100 and the operations thereof. In addition, one skilled in the art

will recognize that the communication capabilities may be used to permit, preclude or

and/modify other operations of the vehicle camera system 100 and remain within the

scope and spirit of the invention. For example, when the vehicle camera system 100 is

active, the electromagnetic signal detector 106 may turn off alert outputs to prevent

unnecessary duplication of the alert output among multiple devices.

[0055] When the vehicle camera system 100 devices are paired, the vehicle camera

system 100 may operate using collective settings coordinating the actions and

operations of each component in the vehicle camera system 100. For example, when

the vehicle camera 102, the mobile communication device 104 and the electromagnetic

signal detector 106 are paired, the vehicle camera system 100 may use the display

output of the vehicle camera 102 to show predicted alerts and the speaker 124 of the

mobile communication device 104 to provide audible alerts. The other visual and audio

outputs available to the vehicle camera system 100—such as the display 128 and a

speaker of the electromagnetic signal detector 106 and/or a speaker on the vehicle

camera 102. In addition, the vehicle camera system 100 may use control buttons the

vehicle camera 102 for the user input. In addition, the vehicle camera 102 may receive

voice instructions through a microphone in the vehicle camera 102. In some

embodiments, the voice instructions may be received in a microphone in the mobile

communication device 104.

[0056] In some embodiments, the electromagnetic signal detector 106 may be

designed to use the user input and output elements of other components in the vehicle

camera system 100. Such an embodiment of the electromagnetic signal detector 106



may not include any user input or output elements and may be referred to as a "black

box" design. Because the user does not need to directly see or touch the "black box"

design during operation, the "black box" design may be located anywhere in the vehicle

where the electromagnetic signal detecting elements are operable to detect

electromagnetic signals and the communication elements are operable to communicate

with other components in the vehicle camera system 100.

[0057] In some embodiments, the vehicle camera 102 may be integrated into a

common housing with another device, such as the electromagnetic signal detector 106,

a navigation component and/or another in-vehicle device. Embodiments of the

integrated vehicle camera device may include one or more communication elements

facilitating communication with the mobile communication device 104.

[0058] Figure 2 illustrates a block diagram of system 200 showing an embodiment of

a networked vehicle camera system. The depicted system 200 includes a motor vehicle

202 having in-vehicle components including a camera 204, a mobile communication

device 206 and an additional data source 208. The additional data source 208 is

illustrated in broken lines to indicate that it is an optional component. In some

embodiments, the in-vehicle components may only include the camera 204 and the

mobile communication device 206. Alternatively, some embodiments may only include

the camera 204 and/or an integrated camera device in place of camera 204. The

system 200 also includes a communication network 2 10 connected one or more of the

in-vehicle components with a server 212. The server 212 is further associated with a

database 214 and a data processor 216. As one skilled in the art will recognize, the

system 200 may include any number of motor vehicles 202, cameras 204, mobile

communication devices 206, additional data sources 208, communication networks 2 10 ,

servers 212, databases 214 and data processors 216 and should not be limited to the

illustrative example provided in Figure 2 .

[0059] In this embodiment, the camera 204, the mobile communication device 206

and the additional data source 208 operate as an in-vehicle camera system similar to

the vehicle camera system 100 described in conjunction with Figure 1 above. As an



initial matter, the camera 204 and the mobile communication device 206 may operate

similar to the vehicle camera 102 and mobile communication device 104 described

above. In this embodiment, the additional data source 208 may be a vehicle information

system, an electromagnetic signal detector—such as the electromagnetic signal

detector 106 discussed above—or another data source. For example, the additional

data source 208 may be a navigation component, a diagnostic system of the motor

vehicle 202, an alarm sensor, a weather sensor or another type of sensor or component

that may provide data to the in-vehicle camera system. For another example, the

additional data source may be a vehicle information system of the motor vehicle 202

operable to provide vehicle operation data, such as speed, acceleration, braking

information, vehicle diagnostic information, vehicle user interface information (i.e.

volume control information, cruise control information, etc.). Although one additional

data source 208 is shown, the motor vehicle 202 and the in-vehicle camera system may

include more than one additional data source 208. For example, an in-vehicle camera

system may include the camera 204, the mobile communication device 206, a radar

detector, a vehicle information system and a navigation unit.

[0060] In some embodiments, the in-vehicle components each include a short-range

communication element to facilitate communication between one or more in-vehicle

components. For example, the camera 204 and the mobile communication device 206

may include communication elements for wireless communication using the

BLUETOOTH communication standard. In addition, at least one of the in-vehicle

components includes a communication element to facilitate wide area communication

capabilities. In the system 200, the wide area communication capabilities facilitate

communication over the communication network 210.

[0061] The communication network 2 10 may comprise one or more public networks,

private networks or combinations of public and private networks operating on and/or in

conjunction with a cellular telephone network, a satellite network, a Wi-Fi, another wide-

area wireless network, the Internet, and/or any other wide-area communication network.

As used herein, communication network 2 10 may include the protocols, controls,



systems, and/or components for facilitating communication among different types of

networks. For example, the mobile communication device 206 may operate on a Wi-Fi

network at a local book store to access the Internet in order to communicate with server

212. In some embodiments which include multiple devices with wide-area

communication capabilities, the devices may operate on the same communication

network 2 10 and/or different communication networks 2 10 .

[0062] In some embodiments, one of the in-vehicle devices may access an

intermediate device external to the vehicle using a short-range communication

capability wherein the intermediate device facilitates communication over the

communication network 2 10 . For example, when the motor vehicle 202 is parked in the

garage of a house, the additional data source 208 may facilitate communication over a

BLUETOOTH communication standard to a router in the house which facilitates a

connection to the Internet. In such an embodiment, the in-vehicle camera system may

exchange information with the server 212 when the user's mobile communication device

206 is removed from the motor vehicle 202 and the remaining in-vehicle components

only include short-range communication elements. The router may automatically pair

with one or more of the in-vehicle devices when the devices are within range as

discussed above and automatically initiate an exchange of data.

[0063] The server 212 may be a centralized server that aggregates information from

the in-vehicle camera system and other sources—such as the system described in U.S.

Patent Nos. 8,970,422 and 8,842,004 and U.S. Patent Application Publication No.

2013/0214939. In addition, other sources of information and data may be collected and

aggregated from a roadway video database, a traffic analysis database, a social media

database, map databases, emergency responder databases, weather databases (such

as the National Oceanic and Atmospheric Association ("NOAA") database for weather

warnings), work-zone databases, law enforcement equipment use in a geographic

location (such as a database identifying types of radar and laser guns in use for a given

county) and/or other databases and systems. In some embodiments, the data is

automatically received and/or accessed by the server 212. In some embodiments, a



system administrator or another user will initiate the transfer of additional information to

the server 212. For example, a user may record a traffic incident from their porch and

upload the recording to the server 212. In some embodiments, the in-vehicle camera

system will automatically transmit video and additional data to the server 212 based

upon a critical trigger occurrence. In some embodiments, the system 200 will operate to

process the video and data in conjunction with the receipt of the data to determine the

nature critical event and if an emergency response is needed to address the critical

event.

[0064] Each of the in-vehicle camera system and the server 212 has the ability to

initiate the process of sending or receiving data. The data may relate to video

recordings, location, speed, and/or acceleration of the motor vehicle 202, law

enforcement activity, detectable electromagnetic signals, traffic conditions, other

hazards or alerts, traffic incidents, emergency events, potential theft events and/or the

status of the in-vehicle devices, such as a failure indication from the vehicle diagnostic

system in the motor vehicle 202. Video recordings from camera 204 associated with

the data or the time of an event, action and/or alert may be identified and flagged at the

time of the occurrence based upon a user input or automatically by the in-vehicle

system based upon a trigger condition or electronic instruction. Alternatively, the video

recording from camera 204 associated with the data or the time of an event, action

and/or alert may be sent to the server 212 for post-processing to identify and flag the

video recording and/or specific points within the video recording. As one skilled in the

art will recognize, law enforcement activity includes speed traps, speed cameras, red

light cameras, and any law enforcement personnel and/or device enforcing traffic laws.

When data associated with law enforcement activity is sent to the server 212 with a

video recording, the server 212 may use video recognition to determine if the video

shows the corresponding law enforcement activity, such as a red light camera or law

enforcement vehicle.

[0065] The data may also include driving patterns of motor vehicle 202 and/or

specific driving patterns of individuals, including patterns relating to the driver's typical



reaction to specific alerts under specific circumstances. For example, the system 200

may detect that the vehicle in which it is operating suddenly decelerated in response to

a specific electromagnetic signal. This action by the vehicle could signify that the

operator perceived an actual hazard or law enforcement activity, indicating that the

signal is a legitimate source. Accordingly, the camera 204 may save the video

recording associated with the deceleration and electromagnetic signal and transmit the

video to the server 212 for further analysis. Video analysis may improve the capability

for the server 212 to provide customized data, predicted alerts and other information for

a specific motor vehicle 202 and/or individual using motor vehicle 202.

[0066] In some embodiments, the camera 204 and server 212 may leverage the

various communication standards of the mobile communication device 206 to

communicate data in real-time or may communicate data based upon a schedule, a

triggering event (such as reaching a data quantity threshold or a data storage size

threshold), and/or a combination of a schedule and triggering event and remain within

the scope and spirit of the invention. For example, the camera 204 may record an

event as a video that is saved based upon a user selection and stores the video in

internal memory, such as a buffer. Once a threshold quantity of data is reached or

surpassed in the buffer, the camera 204 communicates saved videos and other data to

the mobile communication device 206 via BLUETOOTH, and the mobile communication

device 206 communicates the video and other data to the server 212 via a telephone

communication network. For another example, the mobile communication device 206

may receive and store data from the camera 204 and additional data source 208 in an

internal buffer, and wait until a threshold quantity of data is reached or surpassed in the

buffer before communicating the data to the server 212 via a telephone communication

network. For yet another example, the camera 204 may stream a video feed in rea l

time (or near real-time) to the server 212 and/or the database 214. The real-time video

feed may be transmitted directly using a wide-area communication element integrated

into some embodiments of the camera 204. In other embodiments, the real-time video

feed may be transmitted indirectly by leveraging a wide-area communication element of



the mobile communication device 206 which is wirelessly connected to the camera 204

over a short-range communication standard.

[0067] Upon receipt of data, the server 212 may store data into physical or electronic

memory in the database 214, which may be part of the server 212 or separate from the

server 212. The stored data may be aggregated and organized within the database

according to source, content, flags and other characteristics of the data.

[0068] The server 212 is associated with a data processor 216 that executes

analysis algorithms to periodically collect, sort, organize and analyze the data. The data

processor 216 may be part of the server 212 or separate from the server 212. The

result of the analysis conducted by the data processor 216 is stored in database 214.

The results may be stored as new records within the database 214 or within a

partitioned section of the database 214. The data may be associated with database

214, but as one skilled in the art will recognize, the data processor 216 may incorporate

or otherwise analyze data from sources other than the database 214 and remain within

the scope and spirit of the invention. The data processor 216 may be designed to

conduct statistical and/or predictive calculations based upon data available to the data

processor 216 relating to the likelihood of future events including threats, hazards,

alerts, law enforcement speed monitoring activity and/or traffic conditions. In the

context of the present invention, the terms threat, predicted alert and predictive alert

may be used interchangeably to refer to the likelihood (i.e. probability) that a user of the

present invention will encounter a police radar unit, a road hazard, a change in the

posted speed limit, or other event that will trigger an alert to be provided to the user of

the in-vehicle camera system.

[0069] In addition, embodiments of the data processor 216 are designed to conduct

video recognition analysis to identify additional data relevant to the statistical and/or

predictive calculations. For example, the data processor 216 may review video

recordings that are associated with a geographic area to determine if the video shows

events, threats and/or false signal sources at the geographic area. The data processor

216 may use the additional identified data from the video to modify a predicted alert



level for the geographic area and store the predicted alert level for that geographic area

in database 214. The database 214 may contain predicted alert levels for multiple

geographic areas. In addition, an image or clip from the video recording showing the

identified event, threat or false signal source may be stored in conjunction with the

predicted alert level associated with a geographic area. In some embodiments, the

predicted alert is stored with the video clip and additional support for the prediction in a

common file. In some embodiments, the predicted alert is a single file that is associated

with the supporting data via database linking and/or organization protocols. In such an

embodiment, the file size of the predicted alert may be smaller in order to efficiently and

quickly transmit the file from the server 212 to the in-vehicle camera system.

[0070] In some embodiments, the data processor 216 is designed to conduct post

processing of a video recording from camera 204. For example, the data processor 216

may collect information related to the video recording received from the camera 204—

such as location and local time information from the mobile communication device

206—and embed the additional information into the recording. For another example,

the data processor 216 may modify the video file based upon user settings —such as

removing the audio file and compressing the video file. In some embodiments, the data

processor 216 may operate to compile multiple video clips from the camera 204 into a

single video. For example, the camera 204 may transmit a series of video clips with

data related to the order of the video clips to the server 212 and the data processor 216

may create the final video by concatenating the video clips based on the order data. In

some embodiments, the video clips comprising a final video may leave out certain

intermediate clips and/or be a selection of video clips that were independent from each

other. For example, a user may send a series of video clips associated with multiple

locations of a favorite restaurant the user visited.

[0071] In some embodiments, the in-vehicle camera system may receive operation

instructions from the server 212 over the communication network 2 10 . For example, the

server 212 may provide instructions for the camera 204 to record a video of a side

street which the motor vehicle 202 is approaching in order to analyze whether a



predicted threat is located on the side street. The instructions may be received by the

mobile communication device 206 and sent to the camera 204. Once received by the

camera 204, the camera 204 may activate electromechanical controls to move the focal

point of the camera 204 to capture images down the side street. The camera 204 may

then transmit the video recording of the side street along with an embedded flag

indicating the location and view associated with the recording to the server 212 for

further analysis. The camera 204 may return to the original focal point after recording

the images as instructed by the server 212. In some embodiments, the focal point

instructions for the camera 204 may be included with predicted alerts having known

locations to increase the likelihood that the camera 204 records the source of the

predicted alert.

[0072] Figure 3 illustrates a block diagram of system 300 showing an embodiment of

a networked vehicle camera system. The depicted system 300 includes a motor vehicle

302 having in-vehicle components including a first camera 304, a mobile communication

device 306, an additional data source 308, a second camera 320 and an external data

storage 322. The additional data source 308 is illustrated in broken lines to indicate that

it is an optional component. The system 300 also includes a communication network

3 10 connected one or more of the in-vehicle components with a server 312. The server

312 is further associated with a database 314 and a data processor 316. As one skilled

in the art will recognize, the system 300 may include any number of motor vehicles 302,

cameras 304 and 320, mobile communication devices 306, additional data sources 308,

external data storage 322, communication networks 3 10 , servers 312, databases 314

and data processors 316 and should not be limited to the illustrative example provided

in Figure 3 .

[0073] The system 300 is similar to system 200 discussed above other than the

addition of second camera 320 and external data storage 322. Similarly, the first

camera 304, the mobile communication device 306, the additional data source 308, the

second camera 320 and the external data storage 322 in this embodiment operate as

an in-vehicle camera system. The additional data source 308 may be an



electromagnetic signal detector, a navigation component, a diagnostic system of the

motor vehicle 302, an alarm sensor, a weather sensor or another type of sensor or

component that may provide data to the in-vehicle camera system. Although one

additional data source 308 is shown, the motor vehicle 302 and the in-vehicle camera

system may include more than one additional data source 308.

[0074] In this embodiment, the first camera 304 and the second camera 320 are

located at different locations in the motor vehicle 302 and provide different video feeds.

For example, the first camera 304 may be a dash camera having a forward view from

the motor vehicle 302 and the second camera 320 may be positioned to record the

passenger cabin of the vehicle. In such an embodiment, the second camera 320 may

be oriented to view specific passengers, such as kids in the back seat, including for

example those in a rear-facing child seat. For another example, the first camera 304

may be a vehicle reverse camera located in the rear bumper and the second camera

320 may be a dash camera with a forward viewing angle. In some embodiments, the

motor vehicle 302 may contain a plurality of cameras 304 and 320 viewing multiple

perspectives around the motor vehicle 302. In some embodiments, one of the cameras

304 and 320 may operate to collect specific information within a vehicle. For example,

the second camera 320 may be located in the back of an ambulance to record the

incoming patient and medical attention being provided to the incoming patient, and the

video feed may be sent to the hospital in order to prepare for the incoming patient. In

such an embodiment, additional patient sensor information, such as patient

temperature, heart rate, blood pressure, and other patient information, may be sent in

conjunction with the video feed.

[0075] In some embodiments, the first camera 304 and/or the second camera 320

may include a display showing the video feed from the first camera 304, the second

camera 320 or both cameras 304 and 320. For example, a parent may set the display

to show one or more video feeds of the kids in the vehicle. A user interface controlling

the video display may allow a user to select which video output display to provide. In



some embodiments, the video output is displayed on the mobile communication device

306 and/or another in-vehicle component of the vehicle camera system.

[0076] This embodiment also includes the external data storage 322 in the motor

vehicle 302. The external data storage 322 may be any hardware memory or storage

component operable to store electronic data. In some embodiments, the external data

storage 322 may be integrated with an additional data source 308 such as an on-board

vehicle computer or digital music player built into the motor vehicle 302. In some

embodiments, the external data storage 322 is located in a remote location of the

vehicle and wirelessly communicates with other in-vehicle components using a short-

range communication element. When the external data storage 322 is actively

communicating with another in-vehicle camera system component, data may be stored

in the external data storage 322 consistent with settings in the in-vehicle camera system

settings. For example, the first camera 304 may transmit the active video feed to the

external data storage 322 during operation for the external data storage to save without

using any memory space in the first camera 304. In some embodiments, the external

data storage 322 may operate as a redundant storage component. The use of the

external data storage 322 for redundant storage may provide additional benefits for theft

prevention and/or recovery. For example, the cameras 304 and 320 may record images

and/or other data relating to a theft and store the data in the external data storage 322

which is located in a secured, remote location in the motor vehicle 302. In some

embodiments, a theft event may trigger additional data from other components in the

motor vehicle to be sent to the external data storage 322—such as distance traveled

information, acceleration and deceleration events, navigation entries and/or current

location information. The external data storage 322 may then transmit the data and

recordings to the server 212 which may provide notice to owner of motor vehicle 302,

the police and/or another entity and facilitate access to the data from the external data

storage 322. In addition, the external data storage 322 may be designed to protect data

during events which may harm or destroy the cameras 304 and 320—such as fires,

traffic accidents and/or other events.



[0077] In some embodiments, the in-vehicle components each include a short-range

communication element to facilitate communication between one or more in-vehicle

components. For example, the first camera 304, the second camera 320 and the

mobile communication device 306 may include communication elements for wireless

communication using the BLUETOOTH communication standard. In addition, at least

one of the in-vehicle components includes a communication element to facilitate wide

area communication capabilities. For example, the mobile communication device 306

and the external data storage 322 may contain communication elements for cellular

communication. In the system 300, the wide area communication capabilities facilitate

communication over the communication network 310.

[0078] In this embodiment, the communication network 3 10 , the server 312, the

database 314 and the data processor 316 generally operate as described with respect

to system 200 discussed above. However, the additional data available from the

second camera 320 facilitates additional options for the analysis conducted by the data

processor 316 and the use of external data storage 322 allows for additional system

functionality.

[0079] The data processor 316 may analyze corresponding video feeds from both

the first camera 304 and the second camera 320. Incorporating a second camera view

for analysis may provide an alternative perspective which shows information not

available in the view of the first camera 304. For example, while the first camera 304

facing forward along a road may not clearly show a police vehicle hidden behind an

obstruction, the second camera 322 facing rearward may provide a clear view of the

police vehicle as the motor vehicle 302 is driving away from the location. Accordingly,

the data processor 316 may determine the presence of a threat is confirmed based

upon the second camera 322 recording while the presence of a threat is inconclusive

based upon the first camera 304 recording. For another example, during a collision of

motor vehicle 302 caused by another vehicle from behind the motor vehicle 302, the

first camera 304 facing forward may provide only limited data ancillary to the collision—

such as movement of the motor vehicle 302 caused by the collision and the surrounding



environment. However, the second camera 322 which is rear facing showing the

passenger compartment may show certain elements of the collision itself and reactions

of the passengers within motor vehicle 302. This additional information may be relevant

to police analysis of the collision and for medical professionals assessing injuries to

passengers in motor vehicle 302.

[0080] The inclusion of external data storage 322 may allow the triggers for

exchanging information between the in-vehicle camera system components and the

server 312. Because the external data storage 322 may store significant amounts of

data from multiple in-vehicle components, the data may not need to be transmitted to

the server 312 as often due to storage size thresholds. In addition, the server 312 may

send more data to the external data storage 322 for the in-vehicle system components

to use without needing to connect with the server 312. For example, the server 312

may provide predicted alert information including characteristics for identifying the alerts

for a large geographic area to the external data storage 312. The mobile

communication device 306 may access the predicted alert information and compare the

specific location information for the predicted alerts with the current location determined

by the mobile communication device 306 to identify potentially relevant predicted alerts.

When a predicted alert is applicable to the current (or approaching) geographic location

of the mobile communication device 306, the mobile communication device 306 will

transmit the predicted alert to the first camera 304 to display the predicted alert to the

user.

[0081] Figures 4 - 6 show a back view of an illustrative embodiment of a vehicle

camera 402 for discussion and the disclosure is not limited to the embodiment of vehicle

camera 402 shown. The vehicle camera 402 includes a display 404, a connection 406

and buttons 408, 4 10 , 412, 414, 416 and 4 18 . In some embodiments, the back of the

vehicle camera 402 may include additional and/or alternative elements, such as

additional controls, a microphone, a secondary camera lens, a speaker and/or other

elements. In some embodiments, the elements shown on the back of the vehicle

camera 402 may be located elsewhere on the vehicle camera 402. In addition,



embodiments of the vehicle camera 402 may include a different number of buttons 408

- 4 18 , displays and/or connections 406 than shown in Figures 4 - 6 . In addition, the

vehicle camera 402 includes a communication element and is designed to operate as

part of a vehicle camera system, such as the ones described above.

[0082] The display 404 provides a visual output for a user of the vehicle camera 402.

In some embodiments, the display may include touch screen capabilities to also operate

as an input for the vehicle camera 402. In such an embodiment, one or more of the

buttons 408 - 4 18 may not be part of the vehicle camera 402. In some embodiments,

the vehicle camera 402 may modify the display 404 based upon data from external

sources, such as a mobile communication device. For example, the brightness of

display 404 may change based upon light sensor data, heading, time of day and/or

other data. As discussed further below, illustrative screens are shown on the display

402 for each of Figures 4 - 6 to illustrate operations of the vehicle camera 402.

[0083] The connection 406 is shown at the top of the vehicle camera 402 shown.

The connection 406 is similar to the connection 110 discussed with respect to Figure 1

above. Similarly, the connection 406 may facilitate connecting the vehicle camera 402

to a mount in or on a motor vehicle. For example, a mount may be adhered to the front

windshield of a vehicle and attached to connection 406 to hang the vehicle camera 402

from the dash of a vehicle. In some embodiments, the vehicle camera 402 may be

mounted in an inverted orientation such that the connection 406 is located at the bottom

of the vehicle camera 402. In such an orientation, the vehicle camera 402 may operate

to invert the visual output shown on the display 404. In some embodiments, the vehicle

camera 402 will separately invert and/or rearrange icons and sections of the visual

output displayed. For example, the vehicle camera 402 may move the icons shown in

operation bar 422 to the top of the display 404 and arrange the icons to maintain the

correlation with each of buttons 408 - 414.

[0084] In the embodiment shown, the buttons 408 - 414 illustrate operation control

buttons corresponding to the function icons shown in operation bar 422 shown in the

display 404. Each button 408 - 414 is operable to select the function shown in the



corresponding icon in operation bar 422. The effect of each button 408 - 414 may

change with changes in the operation bar 422. In some embodiments, the vehicle

camera 402 may include alternative controls in place of one or more of the buttons 408

- 414. For example, instead of buttons 408 - 414, the display 404 may facilitate touch

screen controls allowing each icon shown in operation bar 422 to be selected. In such

an embodiment, the size of display 404 may be increased to cover the area comprising

the buttons 408 - 414. In some embodiments, specific functions may be assigned to

one or more of the buttons 408 - 414 that do not change with the display 404. For

example, button 408 may always operate as a microphone muting button.

[0085] In this embodiment, the button 416 operates as a power button to turn the

vehicle camera 402 on and off. In some embodiments, the button 416 may operate to

control a different function of the vehicle camera 402. For example, the button 416 may

be used to set a reminder flag in a recording to act as a reminder for the user during

playback of the video.

[0086] Button 4 18 in this embodiment operates as an emergency record button to

allow a user to manually set a recording to a locked state. The vehicle camera 402 will

operate to maintain any vehicle having a locked setting. For example, the vehicle

camera 402 operates in a default setting to record video clips in a loop whereby once

the memory is full, the vehicle camera 402 will begin to loop through the memory

overwriting the oldest video clips. When recording video clips, the vehicle camera 402

will not overwrite the locked video clip. In some embodiments, the button 4 18 may

operate to control a different function of the vehicle camera 402. For example, the

button 418 may be used to erase the preceding video clip.

[0087] In some embodiments, the vehicle camera 402 may include additional buttons

or controls. For example, the bottom of the vehicle camera 402 may include a reset

button to reset the default settings of the vehicle camera 402. In addition, one skilled in

the art will recognize that the buttons 408 - 4 18 may be replaced with alternative user

interface elements and remain within the scope and spirit of the disclosure. For

example, one or more of the buttons 408 - 4 18 may be replaced and/or modified with



other user controls such as knobs, slide controls, switches, voice controls, touch-screen

applications and/or other components.

[0088] In Figure 4 , the display 404 is partitioned into sections including the video

view section 420, the operation bar 422 and the information bar 424. In some

embodiments, the display 404 may be partitioned in a different number of sections

and/or in different formats than the layout illustrated. In some embodiments, the layout

on the display 404 may vary depending on the screen. One or more aspects of the

layout for the display 404 are customizable. When the vehicle camera 402 is paired

with another component as part of a vehicle camera system, the layout and/or portions

of the layout may change based upon settings of the vehicle camera system. For

example, the operation bar 422 may not be displayed in embodiments of the vehicle

camera system using the mobile communication device as the user control for the

vehicle camera 402.

[0089] In this embodiment, the video view section 420 shows the currently recording

view of the vehicle camera 402. For example, when the vehicle camera 402 is a dash

camera facing forward, the video view screen 420 is showing the forward view from the

windshield of the vehicle. In some embodiments, the video view screen 420 may be

used as a video playback to show previously recorded video clips. In multi-camera

systems, the video view screen 420 may be used to show the current camera recording

from another camera in the multi-camera system.

[0090] The operation bar 422 depicts icons associated with functions of the vehicle

camera 402. In this embodiment, each icon in the operation bar 422 corresponds with a

button 408 - 414 which is operable to select the operation indicated by the

corresponding icon. The icons shown in this embodiment may represent a screen

on/off operation corresponding to button 408, a microphone control operation

corresponding to button 4 10 , an image capture operation associated with button 412

and a pause/record operation associated with button 414. A user may use the buttons

408 - 414 to control the operations represented by the icons in the operation bar 422.

For example, actuating the button 408 once will turn the screen off and actuating the



button 408 another time will turn the screen on again. Actuating button 410 may mute

the audio input, otherwise control operation of the microphone or alter management of

the audio file within the vehicle camera 402. Pressing button 412 may cause the

vehicle camera 402 to save a still image from the video recording at the time the button

412 is actuated. Button 412 may operate as a manual control to record video or pause

the recording. As illustrated further herein, the options on the operation bar 422 may

change and the functions triggered by buttons 408 - 414 may change with the icons on

the operation bar 422.

[0091] The information bar 424 in this embodiment show icons indicating the current

status of certain features of the vehicle camera 402. In this embodiment, the

information bar 424 shows, from left to right, a recording indicator, the current time, an

active microphone (indicating that audio is recording), a wireless connection indicator

and a battery charge indicator. In some embodiments, additional and/or alternative

information may be shown in the information bar 424. In some embodiments, the

information bar 424 may not be shown on the display 404. Alternative output options

may provide the status information to a user instead of or in conjunction with the

information bar 424. For example, a series of LED indicators may be used to indicate

recording status and wireless connectivity status of the vehicle camera 402.

[0092] Figure 5 shows another back view of vehicle camera 402 with an alternative

visual output shown on display 404. In this embodiment, the display 404 is showing an

alert screen 430. As shown, the alert screen 430 indicates a high threat area

approaching. In this embodiment, the alert screen 430 shows a variety of information

indicating the predicted alert for the approaching area, including the predicted alert

level, type of alert, driving speed and distance to the alert area. In addition, the

displayed predicted alert may vary to show multiple predicted alerts if applicable.

[0093] First, this alert screen 430 shows the approaching area is designated as a

"HIGH THREAT AREA". In addition to or instead of the words shown, the high threat

indication may be indicated by the color or background of the visual output and/or

through an audible output in some embodiments. While the illustrated alert level is a



high threat area, alternative threat levels and designations may be provided. For

example, the predicted alert may be limited to an intermediate or minimal threat level.

In addition, the background may further indicate the expected location for the threat.

For example, the background may highlight the anticipated side of the road for the

threat in a brighter shade of the warning color.

[0094] Second, this alert screen 430 shows a radar/laser gun icon to indicate that the

predicted threat relates to a radar/laser speed monitored area. Alternative threats or

notices may be indicated by different icons or display characteristics. For example, a

red-light camera threat may be depicted with a red-light icon. For another example, an

active police area may be indicated by a badge icon. Similarly, school areas may be

indicated by a child or school bus icon and a hospital may be indicated with a red cross

icon. If multiple alerts are predicted for the approaching geographic location(s), the

display 404 may show multiple threat types, alternatively flash each threat type, provide

a distinct icon to indicate multiple threats and/or otherwise indicate multiple threats. For

example, the alert screen 430 may show a school icon and a badge icon to indicate an

active school zone that is likely to have a cop present.

[0095] Third, the alert screen 430 shows the vehicles current speed of "48 mph". In

some embodiments, the alert screen 430 may also show the applicable speed limit for

comparison by the user. In some embodiments, the alert level and/or the warning

outputs may be modified based upon the current vehicle speed and the applicable

speed limit. For example, if the speed limit is 50 mph, the background of the alert may

be green to indicate that the current driving speed is within the speed limit. For another

example, if the speed limit is 25 mph, the background may be a bright red and the

display 404 may flash. One skilled in the art will recognize that the colors and visual

effects described herein are for illustrative purposes and do not limit the scope of the

disclosure.

[0096] Finally, the alert screen 430 indicates the current distance of "100 Yards" to

the predicted alert area. In some embodiments, the distance may be the distance

between the vehicle and the edge of a general threat area. In other embodiments, the



distance may represent the distance between the vehicle and a specific point of interest,

such as a known speed camera location. The indicated distance may actively update

as the vehicle approaches the designated area or point of interest. The initial distance

for providing a warning may be determined based upon an evaluation of the current

driving characteristics and location in light of the alert type and level. In some

embodiments, the initial distance for providing a warning may be designated by user

settings of the alert system

[0097] During operation, the predicted alert and information is provided to the vehicle

camera 402 from one or more other components of the vehicle camera system. For

example, a mobile communication device paired with the vehicle camera 402 may run

an alert program in conjunction with a remote server to identify relevant predicted alerts.

The mobile communication device will monitor the current location of the vehicle and

provide the current location to the server. When the current location and heading

corresponds with a predicted alert for an approaching geographic area, the server may

transmit the predicted alert level, the alert type and alert location to the mobile

communication device. Concurrently, the mobile communication device is determining

or collecting vehicle speed information. When the predicted alert and information is

received from the server, the mobile communication device determines a distance to the

predicted alert location and transmits the predicted alert, the current speed information

and the distance to the vehicle camera 402 which displays the alert to the user. When

the alert is received by the vehicle camera 402, the vehicle camera may also flag the

current video clip and additional clips relating to the predicted alert. In addition, the

vehicle camera 402 may also embed additional information—such as the alert, the

current speed, the current location, current heading and other information— into the

video recording in some embodiments. Alternatively, the additional information may be

saved concurrent with the relevant video clips.

[0098] In addition to the alert screen 430, the display 404 also shows an operation

bar 432. Similar to the operation bar 422 discussed above, operation bar 432 provides

icons representative of certain operations associated with the corresponding buttons



408, 412 and 414. Notably, the operation bar 432 does not include an icon

corresponding to button 4 10 in this embodiment. The icons shown in this embodiment

represent options relating to the threat alert. The icon corresponding to button 408

represents the option to dismiss the alert. In some embodiments, actuating button 408

will dismiss the alert from all of the connected components within the vehicle camera

system. For example, pressing the button 408 turns off the alert displayed on the

vehicle camera 402 and sends a signal to the paired mobile communication device and

the paired radar detector to turn off the alert outputs from each device. In some

embodiments, actuating button 408 may only turn off the alert outputs from vehicle

camera 402 allowing the display 404 to return to a different operation screen—such as

that shown in Figure 4 . In yet other embodiments, the button 408 may be actuated

multiple times wherein the number of actuations determines whether the alert or a

specific output indicating the alert is dismissed from the vehicle camera 402 and/or

other components.

[0099] The icon corresponding to button 412 may allow the user to confirm that the

predicted alert is accurate. For example, the user may actuate the button 412 upon

seeing the speed camera device on the side of the road to confirm that the alert is correct.

Upon an actuation of the button 412, the vehicle camera 402 may send a confirmation

signal to the server in order to support the predicted alert. In addition, the vehicle camera

402 may also transmit a corresponding video file associated with the actuation of the

button 412 to the server. The server may then perform optical recognition on the video

clip to verify the existence of a threat. If the threat source is identified, the server may

confirm the user's accuracy in providing the confirmation. In addition to updating the

prediction (if needed), the server may update a profile associated with the user to indicate

whether the user's confirmation was accurate. Such information may be used to create

a credibility profile for each user which may be considered during analysis in the server

to evaluate the probability of an alert.

[0100] In this embodiment, the icon shown is a representation of a radar/laser gun

which corresponds to the threat type indicated in the alert screen 430. Similarly, the icon



may change to correspond with different threat types indicated in the alert screen 430.

An alternative icon that does not necessarily correspond with the threat type may be used

to represent the confirmation in some embodiments

[0101] The icon corresponding to button 414 may allow the user to indicate that the

predicted alert is false. For example, the user may actuate the button 414 when it is

apparent to the user that a threat is not present at the location. Upon an actuation of the

button 414, the vehicle camera 402 may send a false alert signal to the server indicating

the false alert user indication. In addition, the vehicle camera 402 may also transmit a

corresponding video file associated with the actuation of the button 414 to the server.

The server may then perform optical recognition on the video clip to verify the lack of a

threat at the location. If the false alert indication appears accurate from the video clip, the

server may confirm the user's accuracy in providing the false alert indication. In addition

to updating the prediction (if needed), the server may update a profile associated with the

user to indicate whether the user's confirmation was accurate.

[0102] In some embodiments, the server may use the video clips in conjunction with

the user indications to modify the alert prediction in the server. In some embodiments,

the false alert verification through optical recognition may be given less weight in an

analysis by the data processor than a threat confirmation verified through optical

recognition. This difference is consistent with the results of the verification because

confirming a threat exists provides strong support for an alert while the inverse

determination is only that a threat was not identified in the view provided by the video

recording, but a threat may exist off camera.

[0103] Figure 6 shows another back view of vehicle camera 402 with an alternative

visual output shown on display 404. In this embodiment, the display 404 is showing an

alert icon 440 in the video view screen 420. In this embodiment, the alert icon 440 is

applied to the video view screen 420 on top of the current video feed for vehicle camera

402. In some embodiments, the alert icon 440 is overlaid upon the video view screen

420 at a default location.



[0104] In some embodiments, the alert icon 440 is applied to the anticipated location

of the predicted alert. For example, the alert icon 440 is shown in Figure 6 within a

bubble pointing to an anticipated location for the predicted alert. In such embodiments,

the vehicle camera system may utilize multiple components to determine the

geographic points shown in the active video feed and correlate the alert icon 440 to the

accurate geographic location anticipated for the predicted alert. For example, the

current video feed may be sent from the vehicle camera 402 to the mobile

communication device for evaluation. The mobile communication device may calculate

the current position using internal location components and determine the geographic

locations in the video feed using the current location of the mobile communication

device, the scale of the video, the angle of the video feed, the speed of the vehicle

and/or additional information, such as navigation reference points provided by a

navigation system. Once the geographic locations in the video feed are determined, the

mobile communication device may use the geographic location associated with the

predicted alert to identify the position of the alert icon 440 in the video feed and the

video view screen 420. The mobile communication device may send the alert icon 440

with a position in the video view screen 420 to display the alert icon 440 corresponding

to the anticipate location of the predicted alert. The mobile communication device may

provide updates to the position of the alert icon 440 as the vehicle continues travel. The

application of alert icon 440 may be conducted using other processes and/or

components in some embodiments.

[0105] As shown, the alert icon 440 indicates a predicted threat approaching. The

specific alert icon 440 shows a radar/laser gun indicating a radar/laser monitored site.

Similar to the alert screen 430 discussed above, the visual effects, coloring and/or icon

design may change to indicate a the predicted alert level, the type of alert or notice, the

current calculated risk for the driver based upon the current driving characteristics (e.g.

comparing current speed to the known speed limit at the threat location) and/or other

information relating to the alert. In addition, the alert icon 440 may actively flash

between multiple icons indicating different predicted alerts approaching. In some



embodiments, additional information may also be overlaid on the video view screen 420

relating to the predicted alert or current driving activity.

[0106] During operation, the predicted alert and information may be provided to the

vehicle camera 402 from one or more other components of the vehicle camera system.

For example, a radar detector paired with the vehicle camera 402 may run an alert

program in conjunction with a remote server to identify relevant predicted alerts. The

radar detector may receive the current location and heading of the vehicle from a

navigation unit and provide the current location to the server. When the current location

and heading corresponds with a predicted alert for an approaching geographic area, the

server may transmit the predicted alert level, the alert type and alert location to the

radar detector. When the predicted alert and information is received from the server,

the radar detector transmits the predicted alert to the vehicle camera 402 which displays

the alert to the user. When the alert is received by the vehicle camera 402, the vehicle

camera may also flag the current video clip and additional clips relating to the predicted

alert. In addition, the vehicle camera 402 may also embed additional information

provided to the vehicle camera 402—such as the alert, the current speed, the current

location and other information— into the video recording in some embodiments.

Alternatively, the additional information may be saved concurrent with the relevant video

clips.

[0107] In addition to the alert icon 440 shown on the video view screen 420, the

display 404 also shows the information bar 424 and the operation bar 432 discussed

further above. As discussed above, the information bar 424 provides status information

and the operation bar 432 provides options of the user relating to the threat alert

indicated in the alert icon 440. Similarly, in some embodiments, the display 404 may

include touch screen options for the user interface components instead of or in addition

to the buttons 408 - 414. In such an embodiment, the alert icon 440 may also be linked

with different information that is accessible using the touch screen functionality. For

example, touching the display 404 at the location of the alert icon 440 may initiate a

voice warning to provide the user details of the predicted alert. For another example,



touching the display 404 at the location of the alert icon 440 may cause the display 404

to show a threat alert screen with more detail such as the alert screen 430 shown in

Figure 5 .

[0108] Figure 7 illustrates a vehicle camera system 500 including the vehicle camera

402 and the mobile communication device 104, each discussed above. The vehicle

camera 402 and the mobile communication device 104 are connected using a short-range

communication standard in this embodiment to provide an active exchange of information.

In this embodiment, the vehicle camera 402 includes notice 502 over the video view

screen 420. For illustration, the notice 502 shows a meeting reminder. The notice 502

may operate to provide any notice available to the video camera system 500.

[0109] The meeting reminder may be maintained in a calendar or scheduling feature

in the mobile communication device 104. When paired with the vehicle camera 402, the

mobile communication device 104 may automatically transmit reminders, notices or other

display outputs to the vehicle camera 402 through a paired communication with the

vehicle camera 402. This operation may be a default setting for the vehicle camera

system 500 or a user selected setting.

[01 10] In some embodiments, once the reminder is transmitted to the vehicle camera

402, the notice 502 appears on the display 404 over the video view screen 420 and the

operation bar 504 is displayed. In this embodiment, the operation bar 504 includes a

dismiss icon corresponding to button 408 and a location option corresponding to button

414. If the button 408 is pressed in come embodiments, the notice 502 may be removed

from the video view screen 420 only and remain on any other output associated with the

reminder, such as the screen 120 of the mobile communication device 104. In some

embodiments, the dismissal will apply to all of the components in the vehicle camera

system 500 and may apply to remote devices associated with the reminder, such as an

office computer. In some embodiments, the dismiss option will operate as a postpone

command, whereby the reminder will reoccur based upon another trigger. For example,

the reminder may reappear 10 minutes before the meeting. In some embodiments, the

postpone option may be presented as a separate icon in operation bar 504. Alternatively,



the video camera 402 may treat one actuation of the button 408 as postponing the

reminder while actuating the button 408 multiple times dismisses the reminder.

[01 11] In this embodiment, pressing the button 414 will initiate a navigation feature in

the mobile communication device 104 to illustrate the location of the scheduled meeting.

In some embodiments, the navigation feature may further provide directions to the

location of the meeting. In some embodiments, the vehicle camera system 500 may

include another component with a navigation feature that may be initiated based upon the

actuation of button 414 on the vehicle camera 402.

[01 12] If a location and/or address is not associated with the reminder, the icon

corresponding to button 414 may be omitted or replaced with an alternative icon. For

example, the icon may be replaced with an icon indicating the option for the user to initiate

a voice control option to verbally input the location for the meeting and trigger the

associated navigation feature of the mobile communication device 104. In such an

embodiment, the verbal input may be received by a microphone in the vehicle camera

402 and/or in a microphone in the mobile communication device 104.

[01 13] In this embodiment, the mobile communication device 104 shows a map 506

on the display 120. A location point 508 is located on the map 506 to indicate the location

of the scheduled meeting indicated in notice 502 on the vehicle camera 402. A direction

layout may also be applied to the map 506 illustrating the directions from the current

location of the vehicle to the location point 508 associated with the meeting location.

Additional direction and travel information, including travel instructions, estimated time to

the location point 508, traffic warnings and other information may be provided to the user

via the mobile communication device 104, the vehicle camera 402 and/or another

connected component in the vehicle.

[01 14] During operation, information is actively exchanged within the vehicle camera

system 500 to facilitate operations of the components in the vehicle camera system 500,

including the vehicle camera 402 and the mobile communication device 104. In the

embodiment shown, a feature of the mobile communication device 104 triggers a

scheduled meeting reminder. The mobile communication device 104 packages the



information for the meeting reminder and transmits the instructions to the vehicle camera

402 to display the notice 502. When packaging the information for transmission, the

mobile communication device 104 may provide only the appropriate information for the

notice 502 and to indicate the appropriate icons for operation bar 504. For example, the

package may include a reminder flag to indicate the type of transmission, the output

"REMINDER: 2:00 Meeting Scheduled", and location flag to indicate that there is an

address associated with the reminder in the mobile communication device 104. Limiting

the information provided to the vehicle camera 402 may increase the efficiency of the

transmission and processing in the vehicle camera 402.

[01 15] Once the vehicle camera 402 receives the reminder package from the mobile

communication device 104, the vehicle camera 402 displays the notice 502 and the

modified operation bar 504 for the user. Concurrently, the mobile communication device

104, the vehicle camera 402 and/or another connected vehicle component may provide

an audible notice to the user indicating the reminder. The user may then actuate button

408 or button 414 based upon the received reminder. If the user selects the button 414,

the vehicle camera 402 transmits a signal to the mobile communication device 104 to

initiate the navigation feature. The mobile communication device 104 uses the location

provided in the original reminder feature of the mobile communication device 104 to

determine and display the map 506 and the location point 508.

[01 16] The user interface components of the vehicle camera 402 and mobile

communication device 104 may also be utilized to provide additional instructions and

options relating to the meeting reminder and/or the navigation feature. For example, after

initiating the navigation feature, the vehicle camera 402 may show a directions icon option

in the operation bar 504 to allow the user to initiate the directions option in the navigation

feature.

[01 17] In some embodiments, the vehicle camera system 500 may be implemented to

facilitate other system options consistent with the connected components of the vehicle

camera system 500. For example, the vehicle camera system 500 may facilitate a

conference call reminder wherein the vehicle camera 402 provides the reminder in notice



502 and the operations bar 504 shows an icon, such as a phone, to allow the user to

initiate the scheduled conference call over mobile communication device 104. In some

embodiments, the vehicle camera system 500 may also utilize the microphone and/or

speaker of the vehicle camera 402 to facilitate the conference call. In some embodiments,

the vehicle camera system 500 is operable to prioritize the microphone and speakers of

the connected components to use in facilitating the conference call based upon the best

acoustic qualities for the call. In such an embodiment, the vehicle camera system 500

may utilize the microphone in the vehicle camera 402 and the speaker system of the

vehicle and/or any other combination of available components.

[01 18] Figure 8 shows another embodiment of the vehicle camera system 500. In this

embodiment, the vehicle camera 402 shown is the same as the vehicle camera 402

shown in Figure 4 and described above. The mobile communication device 104 in this

embodiment, illustrates the display 120 with partitioned sections. Specifically, the top of

display 120 shows a video view screen 5 10 showing the current video feed from the

vehicle camera 402. In this embodiment, the video view screen 5 10 is showing the same

view as that shown in the video view screen 420 on the vehicle camera 402. In some

embodiments, engaging the video view screen 5 10 on the mobile communication device

104 will initiate an instruction to turn off video view screen 420 or modify the video view

screen 420 on the vehicle camera 402. In some embodiments having multiple vehicle

cameras 402, the video view screen 5 10 may display a current video feed from any of the

connected vehicle cameras 402. In some embodiments, the video view screen 5 10 may

show a delayed video feed from the vehicle camera 402 and/or operate to provide a

playback of a stored video clip.

[01 19] In this embodiment, the display 120 also shows a control screen 512 including

touch screen controls 514 - 524 to manage features of the vehicle camera system 500.

One skilled in the art will recognize that the controls 5 14 - 524 shown in this control screen

512 are illustrative and the control screen 512 and the controls 514 - 524 may be modified

in other embodiments and remain within the spirit and scope of the disclosure. In some

embodiments, the vehicle camera 402 may automatically change modes of operation



based upon a connection to the mobile communication device 104. For example, the

vehicle camera 402 may display an indicator representing the detected presence of the

mobile communication device 104 and default to the use of settings and controls provided

by the mobile communication device 104. For another example, the vehicle camera 402

may automatically send video feeds to the mobile communication device 104 for display,

storage, processing and/or other operations and the vehicle camera 402 may use an

internal buffer to collect and send the video feed without using the looping process on the

camera memory. In such a design, all video clips may be automatically deleted once they

are transmitted to the mobile communication device 104. In some embodiments, the

image files or other video clips are automatically deleted from the memory of the vehicle

camera 402 when they are transmitted to another device from the vehicle camera 402.

[0120] In this embodiment, the touch screen controls include a snapshot button 514,

a record button 516, an invert button 5 18 , a microphone button 520, a pause button 522

and a settings button 524. The snapshot button 514 may operate to take a still image

from the video recording image shown in video view screen 5 10 . In some embodiments,

the record button 516 may operate to control the recording of the video shown in video

view screen 5 10 . For example, the video feed shown in video view screen 5 10 may be

stored in a looping section of memory that will be overwritten. When the record button

516 is active, the video feed will be saved (or moved) to a non-looping section of memory

and will not be overwritten. In some embodiments, the record button 5 16 will also operate

as a pause or stop button to stop the active recording. In such an embodiment, the icon

in 516 may toggle between options depending on the current status of the button. 516

[0121] In some embodiments, the invert button 5 18 may operate to invert the visual

output shown in sections of the display 404 on the vehicle camera 402. As discussed

above, inverting output on the display 404 may include rearranging the layout of the

sections shown to maintain the corresponding relationship between icons in the operation

bar and the buttons 408 - 414. In some embodiments, the invert button 5 18 may invert

the video feed shown in the video view screen 5 10 .



[0122] The microphone button 520 may operate to select which microphone in the

vehicle camera system 500 will be used to record audio in conjunction with the video feed.

In some embodiments, the microphone button 520 may be operable to mute and/or

activate the microphone of the vehicle camera 402. In some embodiments, the

microphone button 520 may operate as a post processing control to modify the audio

associated with the video recording shown in video view screen 5 10 . For example, during

a review of a video recording in video view screen 5 10 the user presses microphone

button 520 to remove the audio of a private conversation from the recording.

[0123] In the embodiment shown, the pause button 522 is operable to pause the

current recording. In some embodiments, the pause button 522 is designed to pause the

video feed shown in the video view screen 5 10 . In embodiments facilitating playback of

video clips, the pause button 522 may toggle between a pause and play icon to allow a

user to stop and start the video playback.

[0124] The settings button 524 is operable to open a screen, window or other view

facilitating control of customizable settings for the vehicle camera 402, the vehicle camera

system 500, features in the mobile communication device 104 and/or one or more

additional connected components. For example, the settings button 522 may open a

control page to establish settings for communicating predicted alerts, notices and other

information to a user via one or more connected in-vehicle components. For another

example, the settings page may allow the user to modify position of the vehicle camera

402 using electromechanical elements to rotate the vehicle camera 402, adjust the

vertical angle of the vehicle camera 402 and/or otherwise change the camera view. For

yet another example, the settings page opened using the settings button 522 may allow

a user to control the information exchanged between components, such as geographic

locations, current time for the location, vehicle characteristics and other information.

[0125] In some embodiments, a user's preferred settings for vehicle camera 402 are

stored in the mobile communication device 104. When the mobile communication device

104 initiates communication with the vehicle camera 402, the vehicle camera 402 applies

the settings provided by the mobile communication device 104. In such embodiments,



the mobile communication device 104 may operate to provide the user's preferred

settings to additional vehicle cameras 402. For example, a user may pair the mobile

communication device 104 to set up a new vehicle camera 402 with the user's preferred

settings. For another example, the user may use multiple vehicles with separate vehicle

cameras 402, and each vehicle camera 402 will apply the user's settings when the user's

mobile communication device 104 pairs with the vehicle camera 402 in the specific

vehicle. In addition, embodiments of the vehicle camera 402 may be pair with different

mobile communication devices 104 and adapt the user preferences associated with the

currently paired mobile communication device 104. In some embodiments, a user's

preferred settings for vehicle camera 402 are maintained as part of an account associated

with the user. When a vehicle camera 402 is associated with a user account, the vehicle

camera 402 may adopt the user's preferred settings provided in the user account. In

some embodiments, the user account may be associated with the vehicle camera 402

through a user's mobile communication device 104. In some embodiments, the settings

for multiple components in a vehicle camera system 500 will adopt the settings stored on

the mobile communication device 104 and/or a user account similar to the vehicle camera

402 discussed above. For example, an electromagnetic signal detector and a vehicle

information system may adopt the settings provided in the mobile communication device

104.

[0126] In some embodiments, the settings button 524 facilitates the display of current

settings associated with the operation of the vehicle camera 402. For example, touching

the settings button 524 may open a page showing the settings of vehicle camera 402,

such as light settings, motion settings, filter settings and other settings. In some

embodiments, the vehicle camera system 500 operates to automatically adjust the

settings of the vehicle camera 402. For example, the motion settings of the vehicle

camera 402 may be automatically controlled based upon the current speed of the vehicle.

For another example, the light settings, such as daytime, night time, sunrise, sunset and

other light settings, may be automatically controlled based upon a current time and date

for the current location of the vehicle camera 402 and the current weather at the location



of the vehicle camera 402. For yet another example, the current light settings may be

based upon the vehicle heading and light sensors associated with the vehicle's lighting

controls. Filter settings may also be based upon navigation feature information to

evaluate anticipated scenery types.

[0127] In some embodiments, the control screen 512 may include one or more buttons

to facilitate editing of a video recording. Embodiments of the vehicle camera 402 may

also include editing options. In some embodiments, editing a video recording allows a

user to shorten, compress and/or otherwise decrease the size of a video recording to

improve the efficiency of transferring the video recording. In some embodiments, the

editing option will allow a user to limit the video to specific images of interest for sharing

and/or further review and analysis.

[0128] In some embodiments, another mobile communication device 104 may be

remotely located and receive the video feed from another vehicle camera system. For

example, a parent may set the vehicle camera 402 to transmit the video feed in real-time

to a remote server wherein the video feed is available to a remote device to monitor a

child's driving. In some embodiments, the system is designed to allow a remote user with

system administrator rights to assume control of the vehicle camera 402, including the

operation controls such as those shown in the control screen 512. For example, an owner

of the vehicle may remotely assume control of the camera when the vehicle is missing to

initiate a video recording and collection of relevant driving data. In some embodiments,

the controls and the mounting components of the vehicle camera 402 may further allow

the remote user to rotate the vehicle camera 402 to capture additional images, such as a

recording of the driver.

[0129] Figure 9 depicts mobile communication device 104 showing an illustrative

settings page allowing the user of mobile communication device 104 to control the

settings of the vehicle camera system. One skilled in the art will recognize that the

illustrative setting options shown in settings screen 602 and may be modified in other

embodiments and remain within the spirit and scope of the disclosure. In this



embodiment, the settings screen 602 includes an automatic launch control 604, an alert

audio control 606, an alert video control 608, and a duration control 6 10 .

[0130] In this embodiment, the automatic launch control 604 is a touch-screen button

which shows the current selection in the view of a toggle switch. For example, as shown

the automatic launch feature of the application is "off". If the automatic launch control 604

is touched, the automatic launch control 604 may shift the depicted circular portion to the

right and indicate the feature is "on". One skilled in the art will recognize that the user

interface options for controlling the operation of the application features of the vehicle

camera system may vary and remain within the scope and spirit of the disclosure. The

automatic launch feature may be designed to initiate execution of an application and/or

engagement of a component associated with the vehicle camera system based upon a

triggering event. In some embodiments, the triggering event may include entering the

operative range of another component of the systems (e.g. a vehicle camera, an

electromagnetic signal detector, a vehicle, a navigation unit, etc.), a detected vehicle

operation (e.g. a threshold speed, sudden change in acceleration, etc.), entering a

location associated with a specified notice, alert type or threshold alert level, a change in

the vehicle camera view (e.g. a person enters the camera view, the vehicle moves

changing the camera view, etc.) and/or other triggering events.

[0131] In some embodiments, the automatic launch feature applies to launching the

entire application and/or corresponding applications and equipment in other operatively

associated applications and/or components of the vehicle camera system disclosed

herein. In some embodiments, the automatic launch feature may apply to any one or

more portions of the application and/or corresponding applications and equipment in other

operatively associated applications and/or components of the vehicle camera system

disclosed herein. In such embodiments, when automatic launch control 604 is "on",

additional detailed automatic launch controls may be provided for selecting which aspects

of the system will be automatically launched. For example, the mobile communication

device 104 may be associated with a car diagnostic system which may be automatically

launched to record car diagnostics upon a sudden change in acceleration meeting a set



threshold. In addition, the mobile communication device 104 may receive the

corresponding video clip associated with the sudden change in acceleration and embed

the car diagnostic information into the video file. In some embodiments, the display of

user controls and selections may vary and remain within the scope and spirit of the

disclosure.

[0132] The alert audio control 606 and the alert video control 608 are shown in this

embodiment as touch-screen buttons which display the options for selection and highlight

the current selection for the user. In the embodiment shown, the alert audio control 606

allows a user to set vehicle camera system to provide the audio output through the

automobile and/or the phone (i.e. the mobile communication device 104 in this

embodiment). The alert video control 608 allows a user to set vehicle camera system to

provide the video output through the vehicle camera and/or the phone (i.e. the mobile

communication device 104) in this embodiment.

[0133] In some embodiments, the alert audio control 606 and/or the alert video control

608 may comprise two or more buttons, wherein each button is associated with a

selectable option. In such embodiments, the application may limit the selection to one

option (i.e. the last option selected) or may allow for multiple concurrent selections. For

example, a user of mobile communication device 104 may use alert audio control 606 to

select both auto and phone causing any audio alerts to be provided over both the vehicle

speakers and the speaker 124. In some embodiments, the control may expand to include

additional optional components having audible outputs, such as a vehicle camera, an

electromagnetic signal detector and/or another component. In some embodiments, the

alert audio control 606 and/or the alert video control 608 may comprise a button which

depicts only the current setting, and provides a different indication of a selected setting

each time the control 606 or 608 is toggled. In some embodiments, the selection in one

control may determine and/or limit the options provided by another control.

[01 34] In this embodiment, the duration control 6 10 is shown as a slide control to allow

the user to adjust the duration of the alert. In some embodiments, alternative duration

controls may work in conjunction with or instead of duration control 6 10 . For example,



the duration control 610 may establish a default duration for an alert and another control

may allow the user to modify the default duration based upon the predicted alert level.

[0135] Figure 10 depicts a mobile communication device as a tablet 702. In this

embodiment, the tablet 702 includes a display 704, a button 706 and a speaker 708

shown in this view. The tablet may also include a microphone, a camera, input/output

ports, user controls and/or other elements. In some embodiments, the tablet 702 may

include alternative controls and/or elements instead of or in addition to those shown in

Figure 10. Some embodiments of the tablet 702 may include multiple displays, 704,

buttons 706, speakers 708 and/or other elements.

[0136] In this embodiment, the output shown on the display 704 is a video playback

output which shows additional information correlated with the recorded video clip. As

discussed above, the vehicle camera system may identify a variety of information and

correlate the information with a concurrently recorded video. The information may be

derived from one or more components in the vehicle camera system and stored in

conjunction with a saved video file. In some embodiments, the additional data is

embedded in the video recording. In this embodiment, the output on the display 704 is

partitioned to show the different information in conjunction with the video. The partitioned

sections in this embodiment include a video screen 7 10 , a scroll bar 714, a control bar

716, an information screen 7 18 , an information bar 720 and a map 722.

[0137] In this embodiment, the video screen 7 10 is showing a video feed from a dash

camera in a vehicle. In some embodiments, the video screen 7 10 may be partitioned to

show multiple camera feeds simultaneously. The additional camera feeds may be from

the same vehicle and/or from other cameras. For example, the video screen 7 10 may

show video from a dash camera and a cabin camera from one vehicle, a vehicle camera

from another vehicle and a storefront camera. Each of the camera feeds may be

correlated to provide a synchronous view from multiple angles. In some embodiments,

the data processor associated with the server synchronizes the video feeds.

[0138] The video screen 710 includes a time stamp 712. The time stamp 712 may be

embedded in the video recording at a default location, such as the lower left side shown.



Alternatively, the time stamp 712 may be embedded in the video recording as an optional

piece of information for display. In such embodiments, the settings of the playback

application, whether default or user selected, may define whether the time stamp 712 is

shown and where the time stamp is shown in the video screen 7 10 . In some

embodiments, the playback application may automatically determine the placement of the

time stamp 712 based upon an analysis of the video.

[0139] In the vehicle camera system, the time provided for time stamp 712 may be

derived from the mobile communication device in the vehicle and/or another device

operable to determine the present location of the vehicle and correlate the accurate time

applicable to the specific location based upon a time zone analysis. In addition, the device

may confirm that daylight savings (if applicable) and/or other time-shifting considerations

are considered to determine the correct time. The mobile communication device may

provide the accurate time to the vehicle camera and other connected components. The

components may utilize the time provided by the mobile communication device in order

to sync the information from multiple devices when combined in a single video recording.

[0140] In this embodiment, the scroll bar 714 provides a representation of the current

point in the recording relative to the entire length of the recording. As the video plays, the

indicator in the scroll bar 714 will continue to move along the scroll bar 714 in this

embodiment. In some embodiments including a touch screen control option, the user

may slide the indicator along the scroll bar 714 to change the point in the video shown in

the video screen 7 10 .

[0141] In this embodiment, the control bar 716 provides options for controlling the

recording play back. The control bar 716 includes a current time view showing the time

associated with the current point in the recording which may be used to change select a

given time within the recording. For example, a user may press the current time to open

a pop-up allowing the user to enter a new time. When the time is confirmed, the recording

playback will jump the selected time. The control bar 716 in this embodiment also

includes controls to pause, stop and play the recording. In some embodiments, the skip

buttons shown may operate to jump forward and backward to specific points flagged in



the recording. For example, the vehicle camera system may place flags in a video at

points when an alert is received from the mobile communication device, the vehicle

abruptly decelerates, a user alert confirmation is received, the vehicle reaccelerates and

a spike in the audio. In some embodiments, the skip buttons operate to jump by a set

amount of time, such as 15 second intervals. In some embodiments, the skip buttons

operate to jump to the next clip in a series of video clips. The control bar 716 also shows

volume control options for the video playback and the option to maximize the video screen

in this embodiment. In some embodiments, the options provided in the control bar 716

may vary and alternative controls may be included.

[0142] The information screen 7 18 shown in this embodiment includes a graph

illustration showing the vehicle speed along the length of the video with a cursor indicating

the point along the graph corresponding to the video showing in video screen 7 10 . In

some embodiments, additional information may also be provided in the same graph. For

example, the information screen 718 may show multiple concurrent graphs regarding

different vehicle information, such as the G-Force of the vehicle, and other related

information, such as predicted alert levels, weather information, audio information and

other information. In some embodiments, the information screen 7 18 may illustrate data

in other formats than the graph shown. For example, the information screen 7 18 may

include a series of display sections that digitally provide the data corresponding to the

point in time of the video showing in video screen 7 10 . The information screen 7 18 may

show a speed, a G-Force, a location, an alert indicator, a heading and/or other

information.

[0143] In this embodiment, the information bar 720 identifies relevant information

regarding the vehicle travel shown in the video screen 7 10 . One skilled in the art will

recognize that the categories provided are illustrative and do not limit scope of the

disclosure. In some embodiments, the data illustrated on the information screen 718 may

be selected from the options identified in the information bar 720. In some embodiments,

the data corresponding to each category identified in information bar 720 will be displayed

adjacent to the category title. For example, the vehicle speed may be shown digitally next



to the word "SPEED". In some embodiments, the information for each category will be

displayed without the category name. For example, the word "LOCATION" may be

replaced with a latitude and longitude corresponding to the location of the vehicle as

shown in the video screen 7 10 . In some embodiments, visual effects may be applied to

one or more of the categories and/or backgrounds to provide information to the user. For

example, the word "ALERTS" may change appearance based upon the current alert level

associated with the location of the vehicle in the video. For another example, the

background for the word "SPEED" may change color to indicate whether the vehicle is

speeding in the video or within the appropriate speed limit. Each of the visual effects and

output options may be controlled through one or more settings options. In addition, the

threshold for certain information may be defined for controlling visual effects. For

example, the user may set the speed indicator show a warning if the vehicle is traveling

more than 4 MPH over the speed limit. For another example, the user may set the alert

option to only activate when there is a high level alert and the vehicle is speeding.

[0144] This embodiment also includes the map 722 illustrating the location of the

vehicle corresponding to the video play back. As the video plays, the vehicle location

indicator will move along the map 722 in conjunction with the vehicle's path of travel. In

some embodiments, the path of the vehicle may be illustrated on the map 722. The path

illustration may indicate the path of travel for the entire video segment or a portion thereof.

For example, the map 722 may only show the path remaining for the video segment.

Alternatively, the map 722 may only show the path travelled up to the current point in the

video segment. In some embodiments, the map 722 may illustrate a selected navigation

path from a navigation component. In such cases, the map 722 may also illustrate the

path taken by a vehicle. Comparisons of the selected navigation path and the actual

navigation path may be analyzed by the server and reviewed by a system user. For

example, a parent may review inconsistent travel paths and the corresponding videos.

For another example, a company supervisor may review inconsistent travel paths of a

company vehicle.



[0145] The current heading of the vehicle is also shown in a compass 724. The

compass 724 may rotate to indicate the actual heading on the map 722 in some

embodiments. In some embodiments, the compass 724 and/or heading may be shown

in another section of the output of display 704. For example, the compass 724 may be

shown in the video screen 7 10 . In another example, the heading may be provided in the

information bar 716.

[0146] In this embodiment, the video screen 7 10 and the map 722 are synced such

that the dot on the map 722 corresponds with the location of the vehicle in the video

shown in video screen 710. In some embodiments, the information screen 718 may also

be synced with the video screen 7 10 and the map 722. In the synced embodiments, the

controls operate to change the information output on each of the screens to maintain

synchronization in the outputs. In some embodiments, the outputs are not in a locked

synchronization and each screen may be independently manipulated. In such

embodiments, secondary indicators, such as visual effects and audible effects, may

indicate a time overlap in the different screens. For example, the user may set a flag for

the information screen 7 18 to flash when the video shown in the video screen 7 10 reaches

a selected change in speed.

[0147] Figure 11 is a flowchart depicting an embodiment of process 800. The process

800 may be a method executed by the vehicle camera systems described above and/or

a computer program product to provide predictions using the vehicle camera display of

an in-vehicle camera system.

[0148] In box 802, a prediction of an alert is received by a mobile communication

device via a first communication standard. For example, the mobile communication

device receives data that indicates a predicted alert from a server over the cellular

communication network.

[0149] In box 804, the mobile communication device transmits the prediction of the

alert to a vehicle camera via a second communication standard. For example, the mobile

communication device sends data regarding the alert prediction to the vehicle camera

over the BLUETOOTH communication standard.



[0150] Boxes 806 and 808 illustrate optional steps, as indicated by the broken lines,

in the process based upon the receipt of the predicted alert data by the vehicle camera.

In box 806, the vehicle camera may automatically lock the applicable video and/or audio

recording for a set amount of time. For example, the vehicle camera may lock the video

and audio recordings covering the time from 15 seconds prior to the receipt of the

predicted alert data through the next two (2) minutes. In some embodiments, the set

amount of time may be established in a default setting for the vehicle camera system.

Embodiments may facilitate user customization to set the amount of time for the recording

information to be locked.

[0151] In box 808, the vehicle camera may automatically embed an alert flag in the

applicable video and/or audio recording. For example, the vehicle camera embed an alert

flag into the recording file having the time of the alert. In some embodiments, the flag

may be used for initiating an alert prediction analysis using optical recognition of the video

by the data processor associated with the server. In some embodiments, the flag

increases the efficiency for identifying applicable videos and/or date for further processing

or review in the event a review is warranted. For example, the user may pull the video

recordings for analysis following the receipt of a speeding ticket in the area of the alert to

determine if the driver was actually speeding at the time of the incident.

[0152] In box 8 10 , the output provided on the vehicle camera display is modified to

communicate the prediction of an alert to a user of the vehicle camera. For example, the

vehicle camera may display an alert indicator in the vehicle camera display, such as the

alerts shown in Figures 5 and 6 . The display may also be modified using other visual

effects to indicate an alert. For example, the alert may cause an alternate hue to be

shown on the video in the display to indicate an alert level.

[0153] Boxes 812 and 814 illustrate optional steps, as indicated by the broken lines,

in the process. In box 812, the vehicle camera receives a user input confirming or denying

the alert. For example, a user may press a button on the vehicle camera confirming an

alert that indicates a red light camera. For another example, the vehicle camera

microphone may receive a user's verbally statement the alert was false.



[0154] In box 814, the vehicle camera transmits the user input and/or the video and/or

audio recording via the second communication standard to the mobile communication

device. For example, the vehicle camera may send the user confirmation input and the

video recording to the mobile communication device via the BLUETOOTH communication

standard. In some embodiments, the mobile communication device may further process

the information from the vehicle camera and/or send the information to a remote server

for further processing.

[0155] Figure 12 is a flowchart depicting an embodiment of process 900. The process

900 may be a method executed by the vehicle camera systems described above and/or

a computer program product to facilitate alert prediction analysis using a vehicle camera

system.

[0156] In box 902, an electromagnetic signal detection is received from an

electromagnetic signal detector via a first communication standard. For example, the

mobile communication device receives a radar signal detection from a radar detector over

a ZIGBEE communication standard. For another example, the vehicle camera receives

a radar signal detection from a radar detector over a ZIGBEE communication standard.

[0157] In box 904, the vehicle camera video recording is flagged for a set time

overlapping the electromagnetic signal detection. For example, the vehicle camera

embeds a flag in a video recording which lasts three (3) minutes beginning 30 seconds

prior to the signal detection. In some embodiments, the set amount of time may be

established in a default setting for the vehicle camera system. Embodiments may

facilitate user customization to set the amount of time for the recording information to be

flagged. In some embodiments, the vehicle camera storage system prioritizes the flagged

video recording over other recordings that are not flagged and/or locked whereby the

recordings that are not flagged or locked will be overwritten prior to the flagged recording.

[0158] In box 906, the vehicle camera may transmit the video recording via the firs

communication standard to a mobile communication device. For example, the vehicle

camera sends the video recording to a user's mobile phone over the ZIGBEE

communication standard.



[0159] In box 908, the vehicle camera may remove the flag from the copy of the video

recording stored in the vehicle camera. For example, the vehicle camera may change

the status of the video recording to remove the flag status after the video is transferred to

the mobile communication device. Once the flag is removed, the video recording may

not receive priority in the vehicle camera's storage system and will be overwritten based

upon other default patterns, such as age of the recording, in order with other recordings

that are not flagged or locked.

[0160] In box 9 10 , the vehicle system transmits the vehicle camera's video recording

and the electromagnetic signal detection information via a second communication

standard to a server. For example, after receiving the video recording and the

electromagnetic signal detection, the mobile communication device may transmit the

video recording and signal detection information to a remote server via a wide-area

communication network. For another example, the mobile communication device may

transmit the video recording to a remote server via a satellite communication network and

the vehicle may transmit the electromagnetic signal detection using an integrated cellular

communication element to the same remote server.

[0161] In box 912, the vehicle camera's video recording is analyzed to determine a

likely source of the detected electromagnetic signal using video recognition. For example,

the server may conduct an optical recognition analysis of the video recording to identify

potential sources of the detected electromagnetic signal and based upon a comparison

of the detected signal data to the potential sources of the detected signal determine the

likely source of the signal. In some embodiments, the server may include a database of

known signal sources, including mobile signal sources and fixed signal sources. The

database may also include a database of known false signals and/or signal sources

associated with false alert features, such as automatic doors at business establishments,

and other known geographic features indicative of false alerts. During optical recognition

analysis, the server may identify business establishments known to use false alert

sources and evaluate whether the detected signal may correlate to the known signals

associated with the business establishment. As another example, the optical recognition



analysis may identify a fixed speed monitoring unit or a police vehicle that may be

associated with the detected signal.

[0162] In box 914, the system may modify a prediction of an alert level based upon

the likely source of the electromagnetic signal. For example, the server may lower the

prediction of an alert level based on a determination that the detected signal was received

near a known false alert signal source, such as a business establishment, and the signal

is consistent with the likely false alert source. For another example, the prediction of an

alert may increase where the server identifies a police radar unit at the location of the

detected signal and the detected signal is consistent with the type of signal generated by

the police radar unit. The modified predication may be used to provide alerts to the

original vehicle camera system user and user of other devices associated with the alert

prediction feature of the server.

[0163] The processes 800 and 900 illustrate operations of the vehicle camera system.

Additional operations may be facilitated using the vehicle camera system components to

exchange information. For example, embodiments of the vehicle camera system may

operate to provide vehicle oversight systems for businesses, parents and others. For

example, a parent may set the vehicle camera system to save video feeds when the

vehicle deviates from selected navigation paths and/or travel times, and the parent may

then review the video feed to see where the vehicle traveled. Similarly, a company may

monitor company vehicle travel to ensure the company vehicle is not misused. For

example, the supervisor may review the video of an unscheduled stop for a company car

to determine if the driver stopped for an unapproved personal stop or to get lunch.

[0164] The invention being thus described and further described in the claims, it will

be obvious that the same may be varied in many ways. Such variations are not to be

regarded as a departure from the spirit and scope of the invention and all such

modifications as would be obvious to one skilled in the art are intended to be included

within the scope of the system and method described.



CLAIMS

1. A system for a vehicle camera that interfaces with a mobile communication

device that is separate from the vehicle camera, the system comprising:

said vehicle camera comprising:

a) a camera display that provides a visual output,

b) an imaging component which captures at least one image and creates an

image file,

c) a memory component designed to electronically store said image file, and

d) a camera communication element configured to communicate over a short-

range communication standard; and

said mobile communication device comprising:

a) a user interface that receives inputs from a user and communicates

information to said user,

b) a location determination component configured to determine a geographic

location of the mobile communication device, and

c) a short-range communication element configured to communicate over said

short-range communication standard, wherein said short-range

communication element communicates with said camera communication

element over said short-range communication standard, and

d) a wide-area communication element configured to communicate over a wide-

area communication standard; and

wherein said mobile communication device exchanges data with said vehicle

camera, wherein said geographic location of said mobile communication device is

compiled with said image file to create a location identified image file.

2 . The system of claim 1, wherein said data comprises a prediction of an alert level

associated with the geographic location of the mobile communication device, and

wherein said camera display communicates said prediction to said user.



3 . The system of claim 2 , wherein the mobile communication device receives the

prediction from a remote server over the wide-area communication standard and

communicates the prediction to said vehicle camera over the short-range

communication standard.

4 . The system of claim 3 , wherein server analyzes a plurality of data entries

associated with the geographic location of the mobile communication device to generate

the prediction.

5 . The system of claim 4 , wherein the prediction represents a statistical probability

that a threat is present at the geographic location.

6 . The system of claim 4 , wherein the plurality of data entries comprise at least one

of an electromagnetic signal detection, a false alert source, a user entry, a confirmed

threat, a school zone and/or a hospital zone.

7 . The system of claim 4 , wherein the plurality of data entries comprise a recorded

image, and wherein the remote server applies optical recognition to the recorded image

to identify at least one of a potential threat and/or a potential false alert source.

8 . The system of claim 7 , wherein the recorded image comprises at least one said

image file created by said imaging component.

9 . The system of claim 7 , wherein remote server applies optical recognition to a

plurality of recorded images from a plurality of imaging sources.

10 . The system of claim 1, further comprising a vehicle having a vehicle

communication element configured to communicate over said short-range

communication standard and a vehicle information system comprising vehicle operation

data.



11. The system of claim 10 , wherein said vehicle camera receives said vehicle

operation data over said short-range communication standard and said vehicle camera

incorporates the vehicle operation data into said image file.

12. The system of claim 10 , wherein said mobile communication device receives said

vehicle operation data over said short-range communication standard and receives said

image file over said short-range communication standard, and said mobile

communication device compiles said geographic location of the mobile communication

device, said vehicle operation data and said image file into a combined data recording

file.

13 . The system of claim 10 , wherein said vehicle operation data comprises at least

one of a vehicle diagnostic reading, a vehicle speed, a vehicle acceleration, a brake

reading and/or a safety trigger indication.

14. The system of claim 1, further comprising an electromagnetic signal detector

having a detector communication element configured to communicate over said short-

range communication standard, wherein said electromagnetic signal detector is

configured to detect an electromagnetic signal from an electromagnetic signal

generating device, and upon a detection of said electromagnetic signal, said

electromagnetic signal detector generates detection data.

15 . The system of claim 14, wherein said vehicle camera receives said detection

data over said short-range communication standard and said vehicle camera modifies

said image file based upon said detection data.

16. The system of claim 15 , wherein said vehicle camera appends a signal detection

flag to said image file corresponding to said detection data.

17 . The system of claim 14, wherein said camera display communicates an output

based on said detection data.



18 . The system of claim 1, wherein said mobile communication device transmits said

geographic location of the mobile communication device determined by the location

determination component to said vehicle camera, and said vehicle camera incorporates

the geographic location of the mobile communication device into said image file.

19 . The system of claim 1, wherein said data comprises a vehicle speed and a time

based upon the geographic location of the mobile communication device, and wherein

said camera display communicates said vehicle speed and said time to said user.

20. The system of claim 1, wherein said data comprises a vehicle speed and a time

based upon the geographic location of the mobile communication device, and wherein

said camera embeds said vehicle speed and said time into said image file.

2 1. The system of claim 1, wherein a flag is applied to said image file based upon a

storage trigger.

22. The system of claim 2 1, wherein said storage trigger comprises at least one of an

alert, a decibel change threshold, a lane departure indication, an object proximity, a

user input and/or vehicle operation data.

23. The system of claim 2 1 , wherein said image file is managed based upon a

priority associated with said flag.

24. The system of claim 2 1, wherein said image file is transmitted to a remote server

based upon said flag.

25. A vehicle camera that interfaces with a mobile communication device that is

separate from the vehicle camera, said vehicle camera comprising:

a) a user interface that receives inputs from a user and communicates

information to said user,

b) an imaging component which captures video,

c) a memory component designed to electronically store said video, and



d) a communication element configured to communicate over a communication

standard, wherein said communication element communicates with said

mobile communication device over said communication standard; and

wherein said vehicle camera receives a geographic location and a timestamp

from said mobile communication device over the communication standard and compiles

said geographic location and said timestamp with said video to generate a video file.

26. The vehicle camera of claim 25, wherein said vehicle camera receives a

prediction of an alert level associated with the geographic location and said user

interface communicates said prediction to said user.

27. The vehicle camera of claim 27, wherein vehicle camera receives the prediction

from a remote server.

28. The vehicle camera of claim 28, wherein the vehicle camera receives the

prediction from the remote server indirectly through the mobile communication device

which receives the prediction over a wide-area communication standard and

communicates the prediction to said vehicle camera over the communication standard.

29. The vehicle camera of claim 27, wherein server analyzes a data entry associated

with the geographic location to generate the prediction.

30. The vehicle camera of claim 29, wherein the data entry comprises said video file

and the remote server applies optical recognition to the video file to identify at least one

of a potential threat and/or a potential false alert source.

3 1 . The vehicle camera of claim 25, wherein said vehicle camera receives vehicle

operation data over said communication standard from a vehicle having a vehicle

communication element configured to communicate over said communication standard.

32. The vehicle camera of claim 3 1 , wherein said vehicle camera incorporates the

vehicle operation data into said video file.



33. The vehicle camera of claim 3 1 , wherein said vehicle operation data comprises

at least one of a vehicle diagnostic reading, a vehicle speed, a vehicle acceleration, a

brake reading and/or a safety trigger indication.

34. The vehicle camera of claim 25, wherein said vehicle camera receives signal

detection data over said communication standard from an electromagnetic signal

detector having a detector communication element configured to communicate over

said communication standard and configured to generate signal detection data upon a

detection of said electromagnetic signal.

35. The vehicle camera of claim 34, wherein said vehicle camera modifies said video

file based upon said signal detection data.

36. The vehicle camera of claim 34, wherein said user interface communicates an

output based on said detection data.

37. The vehicle camera of claim 25, wherein said user interface comprises a display

and user input controls.

38. The vehicle camera of claim 37, wherein said display outputs said video.

39. The vehicle camera of claim 38, wherein said display outputs additional data over

said video, wherein said additional data comprises at least one of a predicted alert level,

a vehicle operation characteristic, a traffic warning and/or roadway data.

40. The vehicle camera of claim 37, wherein data associated with a geographic

location in the video view is shown at a corresponding location in the display of the

video to the geographic location of the data.

4 1. The vehicle camera of claim 40, wherein data associated with a geographic

location in the video view is embedded in the video at a corresponding location to the

geographic location of the data.



42. The vehicle camera of claim 25, comprising a microphone to capture audio

corresponding to said video, wherein said memory electronically stores said audio.

43. The vehicle camera of claim 42, comprising a microphone control selectable

through said user interface, wherein said microphone control comprises a muting

option.

44. The vehicle camera of claim 43, comprising a critical operation mode, wherein

said critical operation mode is initiated upon receipt of a critical trigger, wherein said

critical operation mode extends from a start time prior to the receipt of the critical trigger

through a stop time following the receipt of the critical trigger and wherein said vehicle

camera overrides said muting option during said critical operation mode whereby said

audio associated with said critical operation mode is maintained.

45. The vehicle camera of claim 44, wherein said start time and the stop time are

based upon the critical trigger.

46. The vehicle camera of claim 44, wherein said critical trigger comprises at least

one of a vehicle diagnostic reading, a vehicle speed threshold, a vehicle acceleration

threshold, a brake reading threshold, a decibel threshold and/or a safety trigger

indication.

47. The vehicle camera of claim 44, wherein said audio is saved in a temporary file

within said memory when said muting option is active, and said temporary file is deleted

from said memory unless the vehicle camera overrides said muting option

corresponding to the temporary file.

48. The vehicle camera of claim 47, wherein said temporary file comprises a

combined file comprising said audio and said video.

49. The vehicle camera of claim 47, wherein said temporary file requires an

authorization key to access the file.



50. The vehicle camera of claim 44, wherein said audio and said video are saved in

a combined file when said muting option is active, and said audio is deleted from said

combined file unless the vehicle camera overrides said muting option.

5 1 . The vehicle camera of claim 25, wherein said vehicle camera receives local data

associated with the geographic location and said user interface communicates said

local data to said user.

52. The vehicle camera of claim 5 1 , wherein said local data comprises weather data,

fuel price data and/or driving condition data.

53. The vehicle camera of claim 25, wherein said vehicle camera automatically

connects with said mobile communication device when the vehicle camera is within a

connecting distance to the mobile communication device.

54. The vehicle camera of claim 53, wherein said vehicle camera turns on when the

mobile communication device connects with the vehicle camera.

55. The vehicle camera of claim 53, wherein said vehicle camera modifies the user

interface when the mobile communication device connects with the vehicle camera.

56. The vehicle camera of claim 25, wherein settings of said vehicle camera are

automatically modified based upon said data.

57. The vehicle camera of claim 56, wherein said data comprises at least one of a

heading, a vehicle speed, weather data and/or a time.

58. The vehicle camera of claim 56, wherein said data comprises lighting data from a

light sensor.

59. The vehicle camera of claim 58, wherein at least one of a vehicle information

system and/or a mobile communication device comprises said light sensor.



60. The vehicle camera of claim 56, wherein said settings comprise at least one of a

camera zoom, a camera exposure, a camera focal point, a camera contrast, a camera

balance, a camera lighting and/or a camera view direction.

6 1. The vehicle camera of claim 25, wherein settings of said vehicle camera are

automatically modified based upon an optical recognition analysis of said video.

62. The vehicle camera of claim 25, wherein said vehicle camera receives from said

mobile communication device at least one of a vehicle speed, an acceleration, a

heading and/or lighting data.
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