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Fig. 3A
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1

TRANSFER OF IMAGE DATA TAKEN BY AN ON-VEHICLE CAMERA

TECHNICAL FIELD

[0001] The present invention relates generally to the field of vehicles, and more particularly to transferring image data

taken by an on-vehicle camera.

BACKGROUND

[0002] Vehicle-to-vehicle (V2V) networks have been ceveloped to allow vehicles to talk to each other. V2V
communication, also called inter-vehicle communication, forms wireless ad hoc networks between vehicles, using wireless

access technologies such as IEEE 802.11p. Such wireless ad hoc networks are also referred to as vehicular ad hoc networks,

VANETs. VANETs are specially design as low cost network which provides communication during mobility.

[0003] Recently, information sharing based on the V2V networks is effective for improving data availability. A variety of
Information can be transferred, for example, for supporting assistance drivers in order to help them to avoid collisions. Such

Information can comprise information on position, speed of vehicles, and environment.

[0004] Further, as technology has been also developed, on-vehicle cameras including real-time video cameras have
been mounted in vehicles for recording events. These on-vehicle cameras record various events. The image data taken by an

on-vehicle camera can be also transferred using V2V networks.

[00035] Still further, the See-Through System (STS) has been also developed. The STS leverages on V2V

communication and windshield-installed cameras to transform vision-obstructing vehicles into transparent tubular objects.

SUMMARY

[0006] In one embodiment of the present invention, a computer-implemented method for transferring image data taken

by an on-vehicle camera comprises receiving the image data and nearpby-vehicle information on a vehicle, the image data and
the nearby-vehicle information being successively transferred from each of a plurality of vehicles capable of making a
communication with each other. The method further comprises generating, by a processor, information on a line of vehicles
based on the nearby-vehicle information. The method aaditionally comprises associating, by the processor, the image data

with the information on the line of vehicles in response to generating the information on the line of vehicles.

[0007] Other forms of the embodiment of the method described above are in a system and in a computer program
product.
[0008] The foregoing has outlined rather generally the features and technical advantages of one or more embodiments

of the present invention in order that the detailed description of the present invention that follows may be better understood.
Additional features and advantages of the present invention will be described hereinafter which may form the subject of the

claims of the present invention.



BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A better understanding of the present invention can be obtained when the following detailed description is
considered in conjunction with the following drawings, in which:

Figure 1A illustrates an exemplified basic block diagram of a vehicle which may be used in an embodiment of the present
Invention;

Figure 1B illustrates an exemplified diagram of presenting in real-time display data comprising image data, which is an object of
an embodiment of the present invention;

Figure 2 illustrates an exemplified diagram of vehicles which may be used in an embodiment of the present invention and
further an exemplified diagram of defining a group comprising vehicles;

Figures 3A and 3B Illustrate an embodiment of exemplified flowchart of a process for transferring image data taken by an on-
vehicle camera of a vehicle;

Figures 4A and 4B illustrate an embodiment of exemplified diagrams of generating basic data, transferring basic data, and
generate information on a line of vehicles;

Figures 5A and 5B Illustrate an embodiment of exemplified diagrams of transferring basic data and transferring the basic data;
Figures 6A and 6B Illustrate an embodiment of exemplified diagrams of transferring basic data and transferring the basic data
between or among groups;

Figures /A to 7D Illustrate an embodiment of exemplified diagrams of generating information on a line of vehicles, based on the
nearby-vehicle information;

Figures 8A and 8B Illustrate an embodiment of exemplified diagrams of successively transferring image data taken by an on-
vehicle camera of a specified vehicle, in response to a user instruction of selecting the specific vehicle;

Figures 9A and 9B lllustrate an embodiment of exemplified diagrams of successively transferring image data taken by an on-
vehicle camera of each of vehicles which Is traveling in the vicinity of the specified location or specified subject, in response to
a user selection of a specific location or specific subject, respectively;

Figure 10 illustrates an embodiment of an exemplified diagram of presenting an embodiment of an exemplified diagram of
presenting image data which is notified and transferred as a recommended notification of image data;

Figures 11A and 11B illustrate an embodiment of exemplified diagrams of presenting in real-time display data comprising

Image data which is being successively sent from the specified vehicle or from each of vehicles which is traveling in the vicinity

of the specified location or specified subject;

Figures 12A and 12B illustrate an embodiment of exemplified diagrams of displaying image data together with an electronic
map; and

Figure 13 illustrates an embodiment of an overall functional block diagram of a system hardware used in accordance with an

embodiment of the flowcharts described in Figure 3

DETAILED DESCRIPTION

[0010] When a traffic jJam occurs, or some accident or other incident happens, it may be difficult to know surrounding

environments except through a radio or television broadcasting.

[0011] Further, when a larger vehicle, such as a truck or bus, Is driving ahead of or behind a vehicle, it may be difficult

to know environments In front of or behind the vehicle itself.
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[0012] Accordingly, there may be a need to obtain image data or views taken by another or other vehicles in order to
know surrounding environments of another or other vehicles, such as environments in front of or behind another or other

vehicles.

[0013] Further, there Is a need to see, In real time while driving, image taken by a specified vehicle or image for a

specified environment, such as specified location or specified subject

[0014] According to one aspect of the present invention, an embodiment of the present invention provides a computer-

iImplemented method for transferring image data taken by an on-vehicle camera

[0013] In one embodiment, the method comprises the following: recelving the image data and information on a vehicle
which locates In the vicinity of a vehicle (hereinafter also referred to as “nearby-vehicle information’), the image data and
nearby-vehicle information being successively transferred from each of a plurality of vehicles capable of making a
communication with each other, and generating information on a line of vehicles, based on the nearpy-vehicle information, and

then associating the image data with the information on a line of vehicles.

[0016] In another embodiment, the method may further comprise that the line of vehicles is composed of a plurality of

groups, and each of the groups has at least one vehicle commonly belonging to two or more groups among the plurality of

groups, and the at least one venhicle transfers the image data and the nearby-vehicle information to the two or more groups.

[0017] In a further embodiment, the method may further comprise that, in response to a user selection of a specific

vehicle, Image data taken by an on-vehicle camera of the specified vehicle Is successively transferred.

[0018] In yet another embodiment, the method may further comprise that in response to a user selection of a specific

location or specific subject, Image data taken by an on-vehicle camera of each of vehicles which locates in the vicinity of the

specified location or specified subject Is successively transferred, respectively. Each vehicle may be traveling in the vicinity of

the specified location or specified subject.

[0019] In still another embodiment, the method may further comprise generating display data, using the image data,

and then optionally presenting the display data on a display device in the vehicle.

[0020] According to another aspect of the present invention, a system, such as a computer system, comprising a

processor and a memory storing a program of instructions executable by the processor to perform one or more methods

described herein may be provided.

[0021] According to a further another aspect of the present invention, a computer program product comprising a
computer readable storage medium storing a program of instructions executable by a system to perform one or more methods

described herein also may be provided.

[0022] According to the aforementioned embodiment of the present invention, image data taken by an on-vehicle

camera of another or other vehicles Is provided and further the image data is associated with information on a line of vehicles.
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[0023] According to the aforementioned another embodiment of the present invention, image data can be transferred
to a vehicle(s) belonging to each of one or more groups different from a group where the image was taken. Accordingly, the
Image data can be transferred to the vehicle(s), even if the vehicles do not belonging to the same group. In other words, the

Image data can be transferred between or among groups.

[0024] According to the aforementioned embodiment of the present invention, a user in a vehicle can see image
successively taken by an on-vehicle camera of a vehicle specified by the user.Accordingly, the user can know surrounding

environments through the image taken by an on-vehicle camera of the vehicle specified by the user.

[0025] According to the aforementioned embodiment of the present invention, a user in a vehicle can see image of a
location or subject specified by the user through the transfer of image data taken by an on-vehicle camera of each of vehicles

which Is traveling In the vicinity of the specified location or specified subject.

[0026] The descriptions of the various embodiments of the present invention have been presented for purposes of
llustration, but are not intended to be exhaustive or limited to the embodiments disclosed. Many modifications and variations
will be apparent to those of ordinary skill in the art without departing from the scope of the described embodiments. The
terminology used herein was chosen to best explain the principles of the embodiments, the practical application or technical

Improvement over technologies found in the marketplace, or to enable others of ordinary skill in the art to understand the

embodiments disclosed herein

[0027] As will be appreciated by one skilled in the art, an embodiment of the present invention may be embodied as a
method, system, or computer program product. Accordingly, an embodiment of the present invention may take the form of

entirely hardware embodiment, an entirely software embodiment, including firmware, resident software ad micro-code, etc., or
an embodiment compining software and hardware aspects that may all generally be referred to herein as a “circuit’, “module”,

or “system’.

[0028] To define more clearly the terms used herein, the exemplified definitions are provided hereinafter, but the

meaning of the terms should be interpreted broadly as known to the technical field to which the present invention relates.

[0029] As used hereln, the term “vehicle” refers to any suitable mobile vehicle. Such vehicles may include, for
example but not limited to, any number of wheeled vehicles, such as four or more wheeled vehicles, including cars, trucks,
buses, and other four wheeled vehicles; two-wheeled vehicles, including motorcycles, bicycles, and other two wheeled

vehicles; as well as trains.

[0030] The vehicle may also comprise an on-vehicle camera for allowing the vehicle to take image, I.e. visual

Information, In a predefined area surrounding the vehicle.

[0031] The vehicle may also comprise a device for allowing the vehicle to make a communication between or among

vehicles through networks, using a communication unit described below.
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[0032] The vehicle may further comprise a GPS unit or any appropriate location device for obtain information on
position or geolocation of the vehicle itself. The appropriate location devices may be, for example, but not limited to, an
electronic compass, triangulation device, radar, sonar, or combination thereof. The GPS will be hereinafter discussed for

convenience.

[0033] As used herein, the term “an on-vehicle camera’ refers to any camera suitable for taking an image and then
storing it as Image data. For example, the on-vehicle camera may be equipped with a vehicle in order to record image of a

vehicle which Is driving ahead of this vehicle with which the on-vehicle camera is equipped.

[0034] Herelnafter, an embodiment of the present invention will be detailed explained with reference to the following
Figures 1A and 1B, Figure 2, Figures 3A and 3B, Figures 4A and 4B, Figures 5A and 5B, Figures 6A and 6B, Figures /A to 7D,
Figures 8A and 8B, Figures 9A and 9B, Figures 10A and 10B, Figures 11A and 11B, and Figure 12.

[0033] The Idea of an embodiment of the present invention is based on the following perceptions.

[0036] In development of technologies, vehicles tend to be equipped with on-vehicle cameras, communication unit such
as V2V communication, and GPS. Accordingly, a new mechanism for obtain image data or views taken by another or other

vehicles will be established using the on-vehicle cameras, communication unit such as V2V communication, and optionally
GPS

[0037] With reference now to Figure 1A, Figure 1A illustrates an exemplified basic block diagram of a vehicle which

may be used in an embodiment of the present invention.

[0038] A vehicle (101) is illustrated as an exemplified basic block diagram. The vehicle (101) may typically comprise a
controller (111) and an engine control unit or ECU (124). Further, the vehicle (101) may comprise an on-vehicle camera (121),

a communication unit (122) and a global positioning system or GPS or any appropriate location unit (123). Hereinafter, the

GPS or any appropriate location unit (123) is simply referred to as the GPS unit (123)

[0039] The controller (111) may be a hon-generalized, electronic control device and may comprise input/output

peripherals or ports (131), a memory or computer readable medium (141) and a processor (142). Hereinafter, the memory or
computer readable medium (141) is simply referred to as the memory (141). The controller (111) can be in communication with
the on-vehicle camera (121), the communication unit (122), the GPS unit (123) and the ECU (124).

[0040] The on-vehicle camera (121) includes one or more optical sensors or cameras. The on-vehicle camera (121) is
operable to take image, 1.e. visual information, in a predefined area surrounding the vehicle (101). The on-vehicle camera
(121) may exist typically in front of its own vehicle. Visual data from the on-vehicle camera (121) is communicated to the
controller (111). The on-vehicle camera (121) may take image continuously, for example in a predefined period, while driving,
and store the taken image as the image data into a storage, for example, into the memory (141). The on-vehicle camera (121)
may further take image of a vehicle which locates in the vicinity of a vehicle (or “nearpby-vehicle®). The image of the nearby-
vehicle information can be used to obtain nearby-vehicle information. The nearby-vehicle information may be generated by the

processor (142).



6

[0041] The communication unit (122) includes a receiver operable to receive wireless data from another or other
vehicles, for example, remote V2V equipped vehicle or vehicles. The communication unit (122) can communicate with another

or other vehicles using vehicle networks, such as V2V networks, for example, ad-hoc V2V networks including mobile ad hoc
networks (MANETs), vehicular ad hoc networks (VANETSs), or Intelligent vehicular ad hoc networks (InVANETs). The

communication unit (122) can receive any data, such as image data, GPS information, and nearby-vehicle information, all of

which are obtained from a vehicle or each of vehicles capable of making a communication with each other. The data s
communicated to the controller (111). The communication unit (122) can also transfer any data, such as image data, GPS

Information, and nearby-vehicle information to another or other vehicles. The data may be basic data described herein below.

[0042] The GPS unit (123) can obtain information on position or geolocation of the vehicle (101) itself and time

Information, according to a technigue known in the art. The obtained information from the GPS unit (123) can be stored into

the memory (141).

[0043] The ECU (124) may be any vehicle control system, such as a braking control system, throttle control system,
steering control system, boay control system. The ECU (124) includes an aavanced driver assistance system or ADAS

functions that automate, adapt, or enhance vehicle systems in order to increase vehicle safety and/or operator driving

performance. For example, the ECU (124) may include ADAS technologies that alert the driver to potential problems or to
avold collisions by implementing safeguards, such as autonomously controlling the vehicle (101). The ECU (124) may also
Include ADAS features that enhance certain systems, such as automated lighting, automated parking, adaptive cruise control,
automated braking, or improved blind spot elimination using camera technology. The ECU (124) can also parse commands an
action, such as an ADAS function In order to process the image data, the information on position and the any data obtained

from another or other vehicles.

[0044] The memory (141) can store any data, such as control logic, instructions, image data, nearby-vehicle

Information, information on position, lookup tables.

[0045] The processor (142) is configured to execute the control logic or instructions. The controller (111) may have

additional processors or additional integrated circuits in communication with the processor (142), such as perception logic

circuits for analyzing the visual data or dedicated V2V circuits.

[0046] The vehicle (101) may further recelve image data obtained from the on-vehicle camera (121) via the input/output
peripherals or ports (131), and nearby-vehicle information obtained from the processor (142) via the input/output peripherals or
ports (131).

[0047] The vehicle (101) may further comprise display unit {(not shown), which can present display data generated

according to an embodiment of the present invention.

[0048] With reference now to Figure 1B, Figure 1B illustrates an exemplified diagram of presenting in real-time display

data comprising Image data, which Is one object of an embodiment of the present invention.
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[0049] The exemplified diagram (151) shows that plural vehicles (161 to 166) are now traveling on a lane. Each of

Vehicles (161 to 166) has the on-vehicle camera (121) and the communication unit (122).

[0050] Each of Vehicles (161 to 166) can successively take image using the on-vehicle camera (121), store the image

as Image data into the memory (141), and then transfer the image data to other vehicles.

[0051] According to one embodiment of the present invention, Vehicle (163) can present display data (170) on a display
device of Vehicle (163). The display data (170) comprises a view (1/3) from Vehicle (161) and a view (172) from Vehicle (162)
In aadition to a view {1/1) from Vehicle (163) itself. Accordingly, a person including a driver in Vehicle (163) can see, in real
time, the view from Vehicle (161) which Is traveling two vehicles ahead of Vehicle (163) itself and the view from Vehicle (162)
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