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REMOTE SYSTEM FOR AN AUTONOMOUS VEHICLE

BACKGROUND

Field of the Invention

[0001] The present invention generally relates to a remote system for an autonomous

vehicle. More specifically, the present invention relates to a remote system for an

autonomous vehicle when the autonomous vehicle encounters an issue that impacts road

drivability.

Background Information

[0002] An autonomous vehicle can be controlled autonomously, without direct human

intervention, to traverse a route of travel from an origin to a destination. An autonomous

vehicle can include a control system that may generate and maintain the route of travel and

may control the autonomous vehicle to traverse the route of travel.

SUMMARY

[0003] It has been discovered that autonomous vehicles can encounter a traffic

situation that is counter to the programming of the vehicle. In such a situation, it may be

advantageous to have a human operator intervene in the routing of the autonomous vehicle.

In view of the state of the known technology, one aspect of the present invention is a

remote system for an autonomous vehicle that includes a receiver, a controller, and a

display device. The receiver is configured to receive road information. The controller is

programmed to receive input related to the road information and create a supervision zone

when the road information impacts road drivability. The display device is disposed at a

control center area and configured to display a visual indication on a map of the

supervision zone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Referring now to the attached drawings which form a part of this original

disclosure:

[0005] Fig. 1 is a schematic view of a plurality of autonomous vehicles

communicating with an remote system for an autonomous vehicle;



[0006] Fig. 2 is a schematic of the remote system for an autonomous vehicle;

[0007] Fig. 3 is a visual display on a terminal of the remote system for an autonomous

vehicle showing a map area;

[0008] Fig. 4 is a visual display on a terminal of the remote system for an autonomous

vehicle showing a view from the autonomous vehicle; and

[0009] Figs. 5A and 5B are flow charts illustrating the procedure foe creating a

supervision zone when the road information impacts road drivability at the remote system

for an autonomous vehicle.

DETAILED DESCRIPTION OF EMBODIMENTS

[0010] Selected embodiments will now be explained with reference to the drawings. It

will be apparent to those skilled in the art from this disclosure that the following

descriptions of the embodiments are provided for illustration only and not for the purpose

of limiting the invention as defined by the appended claims and their equivalents.

[0011] Referring initially to Figs. 1 and 2, a remote system for an autonomous vehicle

10 is illustrated in accordance with an embodiment. As shown in Fig. 1, the remote system

for an autonomous vehicle 10 can be in communication (wired or wireless) with an

antenna 12 that transmits and receives information to and from a plurality of autonomous

vehicles 1 . Accordingly, the remote system for an autonomous vehicle 10 can monitor

the autonomous vehicles 14 to determine if there is a route issue, and update the

autonomous vehicles 14 with information, including changes to the vehicle route.

[0012] As shown in Fig. 2, the remote system for an autonomous vehicle 10 can

include a controller 16, a display device 18, an input device 20, a storage device 22, a

receiver 24 and a transmitter 26.

[0013] The controller 16 preferably includes a microcomputer with a control program

that controls the remote system for an autonomous vehicle 10 as discussed below. The

controller 16 can also include other conventional components such as an input interface

circuit, an output interface circuit, and storage devices such as a ROM (Read Only

Memory) device and a RAM (Random Access Memory) device. The microcomputer of

the controller 16 is programmed to control the remote system for an autonomous vehicle

10. The memory circuit stores processing results and control programs such as ones for



display device 18 and transmitter 26 operation that are run by the processor circuit. The

controller 16 is operatively coupled to the display device 18, the input device 20, the

storage device 22, the receiver 24 and the transmitter 26 in a conventional manner. The

internal RAM of the controller 16 stores statuses of operational flags and various control

data. The controller 16 is capable of selectively controlling any of the components of the

remote system for an autonomous vehicle 10 in accordance with the control program. It

will be apparent to those skilled in the art from this disclosure that the precise structure

and algorithms for the controller 16 can be any combination of hardware and software that

will carry out the functions of the present invention.

[0014] The display device 18 can be any device capable of or configured to visual

display date in any manner desired. For example, the display device 18 can be computer

screen 18a as is known in the art. The input device 20 can be any suitable input device 20

that enables a user to input data or commands into the remote system for an autonomous

vehicle 10. For example, the input device 20 can be a keyboard 20a, a mouse 20b, a

microphone, or any other suitable device.

[0015] The receiver 24 and the transmitter 26 can be capable of receiving and

transmitting data to and from the remote system for an autonomous vehicle 10. For

example, the receiver 24 is capable of receiving information (data) from a plurality of

autonomous vehicles 14 and communicating the received data to the controller 16, which

in turn is capable of having information displayed on the display device 18. Additionally,

the transmitter 26 is capable of having data input into the remote system for an

autonomous vehicle 10 transmitted to one or a plurality of the autonomous vehicles 14.

[0016] The storage device 22 can be any type of storage device that enables data to be

stored therein and retrieved thereform.

[0017] Fig. 3 illustrates an exemplary display on the display device 18. In this example,

the display device 18 is displaying a map of an area A including a plurality of autonomous

vehicles 14. The map includes roads R and supervision zones SZ. Moreover, the display

device 18 can include a vehicle information display area 28. In the vehicle information

display area 28, the status of one or a multiple of vehicles 14 can be displayed in a ticket

30 that enables a user or operate to determine the status of an autonomous vehicle 14. In

one embodiment, the ticket 30 can be color coded relative to the autonomous vehicle 14.



For example, the top ticket 30 can be red, and simultaneously, the autonomous vehicle to

which the top ticket 30 pertains is colored red. However, it is noted that the tickets 30 can

be linked or identified with a respective autonomous vehicle 14 in any desired manner.

[0018] Each autonomous vehicle 14 can have its respective information displayed in a

respective ticket 30 or individualized area, so that the operator can determine whether a

particular autonomous vehicle needs attention. The remote system for an autonomous

vehicle 10 can prioritize the tickets 30 based on the time the autonomous vehicle 14 has

been waiting for attention or based on any other criteria.

[0019] The ticket 30 can display an issue an autonomous vehicle 14 is having with its

particular route. For example, one autonomous vehicle 14c can encounter a super vision

zone SZi that is for example, a construction that closes a travel lane. In this embodiment,

the autonomous vehicle can be labeled 14c on the map and the corresponding ticket can

include the vehicle label. In the present situation, the road R can be reduced to one lane,

with a signal person (e.g., construction worker C ) indicating when it is appropriate for

one vehicle direction to proceed and one vehicle direction to stop, see for example Fig. 4.

Moreover, here one vehicle direction is required to cross over a double yellow line or

some other road indicator. In such a situation, the autonomous vehicle programming may

make it difficult or impossible to proceed without human intervention.

[0020] Thus, if an operator is in the vehicle 14c, the operator is capable of overriding

the autonomous vehicle 14c programming and enable the autonomous vehicle 14c to

proceed. However, if no operator is on board, remote operator intervention may be

necessary. In this embodiment, the remote operator can access the autonomous vehicle

sensor system to determine the issue the autonomous vehicle. As shown in Fig. 4 for

example, the operator can access the autonomous vehicle's camera system to determine

that a lane closure has occurred. Fig. 4 illustrates a real time camera view from the

autonomous vehicle 14c on the display device 18. That is, the receiver 24 is configured to

receive an image transmitted by a camera on the autonomous vehicle 14c, and the display

device 18 is configured to display the image.

[0021] As shown in in Fig. 4, the vehicle 14c is approaching the construction zone CZ

in which a construction worker CW is informing the autonomous vehicle 14c to proceed

slowly into the oncoming lane. Accordingly, the operator can reroute the autonomous



vehicle 1 c to an updated route UR (Fig. 3) that enables autonomous vehicle 14c to

proceed into the oncoming lane when appropriately indicated by the construction worker

CW. The controller 16 is programmed to cause the display device 18 to display the

updated route UR (i.e., the route update), as illustrated in Fig. 3. It is noted that the

operator instructions do not necessarily override the vehicle's programming regarding

system and navigation, the rerouting can merely provide a rerouting of the updated route

UR. The updated route UR then travels along the updated route UR after determining there

are no other obstacles or oncoming vehicles. However, in some situations the operator can

operate or instruct the autonomous vehicle 14c (or any autonomous vehicle 14) to perform

acts otherwise contrary to the vehicle's programming.

[0022] The supervision zones SZ can be any issue or encounter for an autonomous

vehicle that may require operator intervention or attention. That is, the supervision zone

can be a variety of road issues that an autonomous vehicle may encounter. For example, as

described above, the supervision zone may be a zone created due to construction.

Additionally, the supervision zone can be simply a pedestrian issue that causes the

autonomous vehicle to have difficulty making a decision, a mapping issue unknown to the

autonomous vehicle, or any other situation resulting in the autonomous vehicle waiting a

predetermined amount of time or any other issue.

[0023] The process of receiving information from an autonomous vehicle 14 and

displaying the supervision zone SZ on the display device 18 now be discussed. First, a

plurality of autonomous vehicles 14 transmit data. The autonomous vehicles 14 can

continually (or at predetermined intervals) transmit data to enable continuous monitoring

of the autonomous vehicles 14 by the autonomous vehicle service system 10. That is, the

autonomous vehicles 4 can transmit data that is displayed on the display device 18 that

enables an operator to continually monitor the vehicles speed, direction and location. The

vehicle information can also include additional data, including but not limited to vehicle

destination, vehicle occupancy or any other suitable information.

[0024] In one embodiment, as shown in Figs. 5A and 5B, the transmitted vehicle

information can include road information as illustrated in step SI00. The information

received by the controller 16 can be an input directly from the receiver 24 or from the user

input device. The controller 16 receives the input related to the road information and



determines whether the information impacts the drivability of the autonomous vehicle 1

in step SI 10. Alternatively, the user can determine whether the information impacts the

drivability of the autonomous vehicle 14. If the information does not impact drivability,

the remote system 10 continues to receive and monitor the transmitted vehicle information.

When it is determined (by the controller 16 or the user) that the information does impact

drivability, the controller 16 generates and displays a supervision zone SZ on the display

device 18 in step SI20. In step SI30, the controller 16 determines whether information

related to the drivability for this supervision zone SZ has been received. For example,

another autonomous vehicle 4 can have approached this supervision zone SZ and have

had the issue resolved. In such a situation, the controller 16 will update the display

indicating a resolution is known for this supervision zone SZ. If information related to the

drivability for this supervision zone SZ has not been received, the remote system 10 will

maintain a ticket 30 for the autonomous vehicle 14 encountering this supervision zone SZ

in the display area 28. The remote system 10 will then require input to be received from a

user input device 20 related to the road information in step S140. In other words, the

operator can input a resolution to the supervision zone SZ. For example, as discussed

above, the operator can reroute the autonomous vehicle 14c to an updated route UR (Fig. 3)

that enables the autonomous vehicle 14c to proceed into the oncoming lane when

appropriately indicated by the construction worker C .

[0025] The updated route UR is then displayed at the supervision zone SZ on the map

in step SI50. Thus, the operator can monitor and view all supervision zones SZ and any

resolutions to the supervision zones SZ. If desired, the operator can establish resolutions to

the supervision zones SZ at any time and an autonomous vehicle 14 encountering an issue

is not required. That is, if a supervision zone SZ exists without an autonomous vehicle 14

encountering the supervision zone SZ, the operator can identify the supervision zone SZ

on the map and input a resolution (e.g., a updated route UR).

[0026] The updated route UR is then stored in the storage device 22 in step SI60 and

transmitted via the transmitter 26 to the autonomous vehicle 14 in step SI70. Through

time, the supervision zone SZ may be removed. That is, as the information from the

autonomous vehicles 14 is monitored, or through some other means, the operator may

determine that the there is no longer an issue on the road at the supervision zone SZ. Thus,



in such a situation the controller 16 determines whether the supervision zone SZ has been

removed in step S 80. If the supervision zone SZ has not been removed by user input, the

controller 16 determines whether a predetermined time has elapsed in step SI90. In other

words, in some supervision zone SZ situations, a predetermined time can be set for the

supervision zone SZ to be removed. The operator may be aware of specific instances in

which the issue causing the supervision zone SZ will be resolved and the supervision zone

SZ is no longer necessary. However, it is possible that a situation can exists in with the

predetermined time is indefinite, and thus the supervision zone SZ is not capable of being

removed due to a predetermined time. If the predetermined time has not elapsed, the

controller 16 maintains the display of the supervision zone SZ in step S200.When the

predetermined time has elapsed, the controller 16 can automatically remove the

supervision zone SZ from the display in step S210.

[0027] Returning to step SI 80, when the operator has removed the supervision zone

SZ by user input, the controller 16 can remove the supervision zone SZ from the display in

step S210. In either situation, once the supervision zone SZ has been removed, the

controller 16 can update the autonomous vehicles 14 by transmitting removal of the

supervision zone SZ and the removal of the updated route via the transmitter 26.

[0028] It is noted that, rather than timed resolution or user resolution, the supervision

zone SZ can be removed when an autonomous vehicle 1 is able to drive through the

supervision zone, since the issue causing the supervision zone SZ has been resolved.

[0029] Moreover, if the user knows (or the controller determines) that the supervision

zone SZ is going to be resolved temporarily, the supervision zone SZ can be marked an

inactive. In such a situation, the supervision zone SZ is not removed entirely, but only

temporarily, allowing autonomous vehicles 14 to pass through the supervision zone SZ

without an updated route UR. After a predetermined time or based on user input or

determination by the controller 1 , the supervision zone SZ can be reactivated and the

updated route UR can be reactivated.

[0030] The display device 18, input device 20, storage device 22, receiver 24 and

transmitter 26 are conventional components that are well known in the art. Since the

display device 18, input device 20, storage device 22, receiver 24 and transmitter 26 are

well known in the art, these structures will not be discussed or illustrated in detail herein.



Rather, it will be apparent to those skilled in the art from this disclosure that the

components can be any type of structure and/or programming that can be used to carry out

the present invention.

GENERAL INTERPRETATION OF TERMS

[0031] In understanding the scope of the present invention, the term "comprising" and

its derivatives, as used herein, are intended to be open ended terms that specify the

presence of the stated features, elements, components, groups, integers, and/or steps, but

do not exclude the presence of other unstated features, elements, components, groups,

integers and/or steps. The foregoing also applies to words having similar meanings such

as the terms, "including", "having" and their derivatives. Also, the terms "part," "section,"

or "element" when used in the singular can have the dual meaning of a single part or a

plurality of parts. Accordingly, these terms, as utilized to describe the present invention

should be interpreted relative to a vehicle equipped with the autonomous vehicle service

system.

[0032] The term "configured" as used herein to describe a component, section or part

of a device includes hardware and/or software that is constructed and/or programmed to

carry out the desired function.

[0033] The terms of degree such as "substantially", "about" and "approximately" as

used herein mean a reasonable amount of deviation of the modified term such that the end

result is not significantly changed.

[0034] While only selected embodiments have been chosen to illustrate the present

invention, it will be apparent to those skilled in the art from this disclosure that various

changes and modifications can be made herein without departing from the scope of the

invention as defined in the appended claims. For example, the size, shape, location or

orientation of the various components can be changed as needed and/or desired.

Components that are shown directly connected or contacting each other can have

intermediate structures disposed between them. The functions of one element can be

performed by two, and vice versa. The structures and functions of one embodiment can be

adopted in another embodiment. It is not necessary for all advantages to be present in a

particular embodiment at the same time. Every feature which is unique from the prior art,



alone or in combination with other features, also should be considered a separate

description of further inventions by the applicant, including the structural and/or

functional concepts embodied by such feature(s). Thus, the foregoing descriptions of the

embodiments according to the present invention are provided for illustration only, and not

for the purpose of limiting the invention as defined by the appended claims and their

equivalents.



WHAT IS CLAIMED IS:

. A remote system for an autonomous vehicle, comprising:

a receiver configured to receive road information;

a controller programmed to receive input related to the road information and create

a supervision zone when the road information impacts road drivability; and

a display device disposed at a control center area and configured to display a visual

indication on a map of the supervision zone.

2. The remote system of claim 1, wherein

the input is received by the controller directly from the receiver and the controller

is programmed to determine whether the road information impacts road drivability.

3. The remote system of claim 1, wherein

the input is received by the controller from a user input.

4. The remote system of claim 1, wherein

the controller is programmed to remove the visual indication of the supervision

zone after a predetermined amount of time.

5. The remote system of claim 1, wherein

the controller is programmed to receive user input to remove the visual indication

of the supervision zone.

6. The remote system of claim 1, wherein

the receiver is configured to receive an emergency vehicle signal, and

the controller is programmed to determine that the emergency vehicle signal is

road information that impacts road drivability.

7. The remote system of claim 1, wherein



the controller is programmed to receive input data enabling a route to be created to

avoid the supervision zone.

8. The remote system of claim 7, further comprising

a transmitter configured to transmit the route to avoid the supervision zone to a

vehicle.

9. The remote system of claim 7, further comprising

a storage device configured to store the route to avoid the supervision zone.

10. The remote system of claim 7, wherein

the controller is programmed to cause the display device to display the route to

avoid the supervision zone on the map.

11. The system of claim 1, wherein

the controller is programmed to receive information related to the supervision zone

and cause the display device to display the information related to the supervision zone.

12. The system of claim 1, wherein

the receiver is configured to receive vehicle information, and

the controller is programmed to determine that the vehicle information is road

information that impacts road drivability.

14. The system of claim 1, wherein

the receiver is configured to receive an image transmitted by a vehicle camera, and

the display device is configured to display the image.
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