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[DESCRIPTION]

[TITLE OF INVENTION]

TRAVEL ROUTE GENERATION DEVICE AND CONTROL DEVICE
[Technical Field]

[0001]

The present disclosure relates to a travel route generation device and a control
device.

Priority is claimed on Japanese Patent Application No. 2019-112892, filed June
18, 2019, the content of which is incorporated herein by reference.

[Background Art]
[0002]

In the following Patent Document 1, a travel control method for use in a vehicle
that travels automatically in an unmanned manner is disclosed. In this travel control
method, a vehicle is allowed to travel along an actual travel route according to manned
control and allowed to travel automatically on the basis of position information after
acquiring the position information about the travel route.

[Citation List]
[Patent Document]
[0003]

[Patent Document 1]

Japanese Patent No. 2662946
[Summary of Invention]

[Technical Problem]
[0004]

Incidentally, there may be a location where there is a risk of an accident
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(hereinafter referred to as a “dangerous location”) on a travel route. However, in the
above-described Patent Document 1, no consideration is given in relation to dangerous
locations in performing automated travel and there is room for improvement in
implementing the safe traveling of a transportation vehicle.

[0005]

The present disclosure has been made in view of the above circumstances and an
objective of the present disclosure is to provide a travel route generation device and a
control device capable of allowing a vehicle to travel safely.

[Solution to Problem]
[0006]

According to a first aspect of the present disclosure, there is provided a travel
route generation device including: a travel route acquisition unit configured to acquire
position information about a travel route for a moving object to perform autonomous
travel or remotely controlled travel; a surrounding environment information acquisition
unit configured to acquire surrounding environment information which is information
about a surrounding environment of the moving object; a dangerous location detection
unit configured to detect dangerous locations where there is a risk of an accident from the
surrounding environment information when the moving object travels along the travel
route; and an information processing unit configured to add dangerous location
information including first information indicating the dangerous locations to the position
information corresponding to the dangerous locations detected by the dangerous location
detection unit.

[0007]
According to a second aspect of the present disclosure, in the travel route

generation device according to the above-described first aspect, the dangerous locations
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may include at least one of a first dangerous location having a road marking and a second
dangerous location where the moving object and an obstacle are in proximity to each
other.

[0008]

According to a third aspect of the present disclosure, in the travel route
generation device according to the above-described first or second aspect, the
information processing unit may add the dangerous location information further
including second information indicating an operation of the moving object for reducing a
risk at the dangerous location to the position information corresponding to the dangerous
location detected by the dangerous location detection unit.

[0009]

According to a fourth aspect of the present disclosure, there is provided a control
device including: the travel route generation device according to the above-described first
or second aspect; and a travel control device configured to cause the moving object to
perform the autonomous travel or the remotely controlled travel, wherein, when the
moving object travels at a position of the position information to which the dangerous
location information is added, the travel control device controls the travel of the moving
object so that a travel speed of the moving object is decelerated to a prescribed speed or
less.

[0010]

According to a fifth aspect of the present disclosure, there is provided a control
device including: the travel route generation device according to the above-described
third aspect; and a travel control device configured to cause the moving object to perform
the autonomous travel or the remotely controlled travel, wherein, when the moving

object travels at a position of the position information to which the dangerous location



10

15

20

25

information is added, the travel control device controls the travel of the moving object in
accordance with the second information to which the position information is added.
[Effects of Invention]
[0011]

As described above, according to the present disclosure, it is possible to allow a
vehicle to travel safely.
[Brief Description of Drawings]
[0012]

FIG. 1 is a diagram showing a schematic configuration of a travel control system
according to the present embodiment.

FIG. 2 is a diagram showing a schematic configuration of a control device
according to the present embodiment.

FIG. 3 is a diagram for describing a dangerous location according to the present
embodiment.

FIG. 4 is a diagram showing an example of course information stored in a
storage unit according to the present embodiment in a table format.

FIG. 5 is a diagram for describing an operation flow of a course information
generation process according to the present embodiment.

FIG. 6A is a diagram showing a modified example of dangerous location
information according to the present embodiment.

FIG. 6B is a diagram showing a modified example of dangerous location
information according to the present embodiment.
[Description of Embodiments]
[0013]

Hereinafter, a travel route generation device according to the present
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embodiment and a control device including the travel route generation device will be
described with reference to the drawings.
[0014]

FIG. 1 is a diagram showing a schematic configuration of a travel control system
1 according to the present embodiment.

The travel control system 1 according to the present embodiment performs
automated driving for a moving object such as a vehicle or a robot by controlling the
traveling of the moving object. In the present embodiment, the moving object is a
vehicle M. The vehicle M may be manned or unmanned. The vehicle M may be a
general vehicle, a transportation vehicle (a semi-trailer or a full trailer) that transports a
container, or a construction machine such as an excavator car, a bulldozer, or a crane car
for use in civil engineering work or construction work.

[0015]

The travel control system 1 includes a surrounding environment measurement
device 2 and a control device 3.

[0016]

The surrounding environment measurement device 2 measures information
about a surrounding environment of the vehicle M. In the present embodiment, the
surrounding environment measurement device 2 includes a camera 10 and a distance
sensor 11.

[0017]

The camera 10 images surroundings of the vehicle M (the front, sides, rear, and
the like thereof). The camera 10 transmits a captured image (image data) to the control
device 3.

[0018]
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The distance sensor 11 measures a distance to a physical object near the vehicle
M. For example, the distance sensor 11 is a two-dimensional or three-dimensional
measurement device such as a laser range finder (LRF) or laser radar and measures a
shape in the surroundings of the vehicle M. The shape in the surroundings is, for
example, a three-dimensional shape of a structure existing on the ground or in the
surroundings of a route of passage. That is, the shape in the surroundings of the vehicle
M is a three-dimensional shape of a structure surrounding the vehicle M. More
specifically, for example, the distance sensor 11 scans laser light in the horizontal
direction or the vertical direction with respect to the measurement range and acquires
three-dimensional coordinate values of a plurality of measurement points within the
measurement range from reflected light of the laser light. Thereby, a surrounding
environment of the vehicle M is three-dimensionally measured. The distance sensor 11
transmits measurement data to the control device 3.

[0019]

The control device 3 includes a route acquisition mode in which position
information about a travel route H is acquired when the vehicle M is traveling along the
travel route H in manned control and an autonomous travel mode in which the vehicle M
is allowed to travel automatically along the travel route H by controlling the traveling of
the vehicle M on the basis of the position information acquired in the route acquisition
mode.

A configuration of the control device 3 according to the present embodiment
will be described below.

[0020]
FIG. 2 is a diagram showing a schematic configuration of the control device 3

according to the present embodiment.
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The control device 3 includes a travel route generation device 4 and a travel
control device 5. The travel route generation device 4 may include a microprocessor
such as a central processing unit (CPU) or a microprocessor unit (MPU), a
microcontroller such as a microcontroller unit (MCU), or the like.

[0021]

The travel route generation device 4 includes a position information acquisition
unit 20, a travel route acquisition unit 21, a surrounding environment information
acquisition unit 22, a dangerous location detection unit 23, an information processing
unit 24, and a storage unit 25.  All or some of the position information acquisition unit
20, the travel route acquisition unit 21, the surrounding environment information
acquisition unit 22, the dangerous location detection unit 23, the information processing
unit 24, and the storage unit 25 are a type of computer including a CPU, a main storage
device such as a random access memory (RAM) or a read only memory (ROM), and an
auxiliary storage device such as a solid state drive (SSD) or a hard disc drive (HDD).
[0022]

The position information acquisition unit 20 acquires information (hereinafter
referred to as “position information”) Pm about a current position of the vehicle M. For
example, the position information acquisition unit 20 may acquire the position
information Pm of the vehicle M in global coordinates using a Global Positioning System
(GPS). However, the present disclosure is not limited to this. For example, the
position information acquisition unit 20 may acquire the position information Pm of the
vehicle M by performing scan matching to which an iterative closest point (ICP)
algorithm is applied using the above-described measurement data (point group data).
Also, the position information acquisition unit 20 may acquire its own position using

radio-frequency identification (RFID), a magnetic sensor, or the like. That is, in the
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present disclosure, a method of acquiring the position information Pm in the position
information acquisition unit 20 is not limited particularly. The position information
acquisition unit 20 can acquire the position information Pm of the vehicle M using
various known technologies.

[0023]

In the route acquisition mode, the travel route acquisition unit 21 acquires
position information (hereinafter referred to as “course information’) Pc about the travel
route H for the vehicle M to perform autonomous travel or remotely controlled travel.
For example, in the route acquisition mode, when the vehicle M is traveling along the
travel route H in a manned manner, the travel route acquisition unit 21 acquires the
position information Pm from the position information acquisition unit 20 in time series
to obtain the course information Pc.  That is, the position information Pm obtained
when the vehicle M travels along the travel route H in a manned manner becomes the
course information Pc.

However, it 1s sufficient for the travel route acquisition unit 21 to acquire the
course information Pc and the method of acquiring the course information Pc is not
limited particularly. For example, the travel route acquisition unit 21 may acquire the
course information Pc from an external device (outside the vehicle M).

[0024]

The surrounding environment information acquisition unit 22 acquires the
surrounding environment information which is information about a surrounding
environment of the vehicle M.  Specifically, in the route acquisition mode, the
surrounding environment information acquisition unit 22 acquires a captured image from
the camera 10 and measurement data from the distance sensor 11 as the surrounding

environment information in accordance with the acquisition of the course information Pc.
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For example, the surrounding environment information acquisition unit 22 associates the
course information Pc acquired at regular intervals with the surrounding environment
information (the captured image and the measurement data) in the route acquisition
mode.

In this way, the surrounding environment information acquisition unit 22
acquires the surrounding environment information, which is the information about the
surrounding environment of the vehicle M, from the start point to the end point of the
travel route H.

[0025]

As shown in FIG. 3, the dangerous location detection unit 23 detects dangerous
locations Pd where there is a risk of an accident from the surrounding environment
information when the vehicle M travels along the travel route H. These dangerous
locations Pd include at least one of a dangerous location Pd1 and a dangerous location
Pd3 to be described below. That is, the dangerous location Pd may be the dangerous
location Pd1 or the dangerous location Pd3 or the dangerous locations Pd may include
both the dangerous location Pd1 and the dangerous location Pd3. The dangerous
locations Pd may further include a dangerous location Pd2 to be described below. Here,
the dangerous location Pd1 is a location with a road marking such as a pedestrian
crossing or a temporary stop. The dangerous location Pd2 is a location where any of
unevenness, cracks, and ruts of a road surface occurs. The dangerous location Pd3 is a
location where the vehicle M and an obstacle are in proximity to each other. For
example, the dangerous location Pd3 is a location where the distance between the vehicle
M and the obstacle is less than or equal to a threshold value.

Also, the dangerous location Pd1 is an example of a “first dangerous location”

of the present disclosure. The dangerous location Pd3 is an example of a “second



10

15

20

25

10

dangerous location” of the present disclosure.
[0026]

For example, the dangerous location detection unit 23 detects road markings
from surrounding environment information by applying known technology. For
example, the dangerous location detection unit 23 can detect road markings from
measurement data by applying a method described in “Transactions of the Society of
Automotive Engineers of Japan, Inc., Vol. 45, No. 6, Pages 1165-1170, 2014.”

The dangerous location detection unit 23 sets a position of a road marking
detected from the surrounding environment information as the dangerous location Pd1
and detects the dangerous location Pd1 from the position information Pm or the like
associated with the surrounding environment information. In other words, the
dangerous location detection unit 23 sets the dangerous location Pd1 on the basis of
specific surrounding environment information indicating a road marking in the
surrounding environment information and detects a position of the dangerous location
Pd1 on the travel route H on the basis of the specific position information Pm (or the
specific course information Pc or the like) associated with the specific surrounding
environment information in the position information Pm (or the course information Pc of
the travel route H) of the vehicle M acquired in time series from the start point to the end
point of the travel route H.

[0027]

For example, the dangerous location detection unit 23 detects a state of the road
surface (unevenness, cracks, ruts, or the like of the road surface) from the captured image
and the measurement data by applying known technology. For example, the dangerous
location detection unit 23 can detect the state of the road surface (unevenness, cracks,

ruts, or the like of the road surface) from the captured image and the measurement data
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by applying methods described in “Journal of Japan Society of Civil Engineers, Vol. 70,
No. 3, Pages 1_9-1_16, 2015 and “Journal of Japan Society of Civil Engineers, Vol. 69,
No. 3, Pages 1_9-1_16, 2013”.

The dangerous location detection unit 23 sets a position of any of unevenness,
cracks, and ruts of the road surface detected from the surrounding environment
information as the dangerous location Pd2 and detects the dangerous location Pd2 from
the position information Pm or the like associated with the surrounding environment
information. In other words, the dangerous location detection unit 23 sets the dangerous
location Pd2 on the basis of specific surrounding environment information indicating
unevenness, cracks, and ruts of the road surface in the surrounding environment
information and detects a position of the dangerous location Pd2 on the travel route H on
the basis of the specific position information Pm (or the specific course information Pc
and the like) associated with the specific surrounding environment information in the
position information Pm (or the course information Pc of the travel route H and the like)
of the vehicle M acquired in time series from the start point to the end point of the travel
route H.

[0028]

For example, the dangerous location detection unit 23 may measure a distance
between the vehicle M and the obstacle from the captured image or the measurement data
by applying known technology. For example, when the distance between the vehicle M
and the obstacle is less than or equal to the threshold value, the dangerous location
detection unit 23 determines that the vehicle M is in proximity to the obstacle and detects
the position information Pm of the vehicle M as a third dangerous location. In other
words, the dangerous location detection unit 23 sets the dangerous location Pd3 on the

basis of specific surrounding environment information indicating that the distance



10

15

20

25

12

between the vehicle M and the obstacle is less than or equal to the threshold value in the
surrounding environment information and detects a position of the dangerous location
Pd3 on the travel route H on the basis of the specific position information Pm (or the
specific course information Pc and the like) associated with the specific surrounding
environment information in the position information Pm (or the course information Pc of
the travel route H and the like) of the vehicle M acquired in time series from the start
point to the end point of the travel route H.

[0029]

The information processing unit 24 adds dangerous location information
including the first information indicating the dangerous location Pd to the course
information Pc corresponding to the dangerous location Pd detected by the dangerous
location detection unit 23 and stores the course information Pc to which the dangerous
location information is added in the storage unit 25. For example, the information
processing unit 24 stores the course information Pc corresponding to the dangerous
location Pd detected by the dangerous location detection unit 23 and the dangerous
location information including the first information indicating the dangerous location Pd
in association in the storage unit 25.

[0030]

For example, when course information Pc3 and course information Pc4 in
course information Pc1 to Pc11 are about positions corresponding to the dangerous
location Pd1, the information processing unit 24 adds the dangerous location information
to the course information Pc3 and the course information Pc4.  For example, when the
course information Pc10 and the course information Pc11 in the course information Pcl
to Pc11 are about positions corresponding to the dangerous location Pd3, the information

processing unit 24 adds the dangerous location information to the course information
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Pc10 and the course information Pc11. For example, when the course information Pc7
and the course information Pc8 in the course information Pc1 to Pc11 are about positions
corresponding to the dangerous location Pd2, the information processing unit 24 may add
the dangerous location information to the course information Pc7 and the course
information Pc8.

[0031]

The course information Pc is stored in the storage unit 25. FIG. 4 is a diagram
showing an example of the course information Pc stored in the storage unit 25 in a table
format. A course information table is provided in the storage unit 25. For example,
the storage unit 25 is a non-volatile memory.

[0032]

In the course information table, the course information Pc and dangerous
location information indicating whether or not the course information Pc is about a
dangerous location Pd are associated and stored. The course information Pc indicates
each of a plurality of pieces of course information Pc1, Pc2, and the like acquired in time
series. In other words, in the course information table, the position information Pm on
the travel route H and the dangerous location information indicating whether or not the
position information Pm is about a dangerous location Pd are associated and stored
(when the course information Pc is acquired from the position information Pm). The
position information Pm indicates each of a plurality of pieces of position information
acquired in time series.  Also, in the present embodiment, the course information Pc
with which the dangerous location information is not associated indicates that the course
information Pc is not about the dangerous location Pd.

[0033]

The travel control device 5 causes the vehicle M to perform autonomous travel
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or remotely controlled travel on the basis of the course information Pc stored in the
storage unit 25. In the present embodiment, the travel control device 5 causes the
vehicle M to perform autonomous travel on the basis of the course information Pc stored
in the storage unit 25 in the autonomous travel mode.

[0034]

Specifically, the travel control device 5 controls an accelerator AC, a brake BR,
and a steering ST of the vehicle M so that the vehicle M travels according to the course
information Pc stored in the storage unit 25 in the autonomous travel mode. When the
vehicle M travels at the position of the course information Pc to which the dangerous
location information is added, the travel control device 5 reduces a travel speed of the
vehicle M to a prescribed speed or less.  The position of the course information Pc to
which the dangerous location information is added is a specific position on the travel
route H indicated by the specific course information Pc to which the dangerous location
information is added in the course information Pc1, Pc2, and the like acquired in time
series.

Also, when the vehicle M is traveling at the position of the course information
Pc to which the dangerous location information is added, the travel control device 5 may
wirelessly transmit a notification indicating that the vehicle M is traveling at the
dangerous location Pd to a terminal of a remote observer. The terminal of the remote
observer is a terminal for the observer who remotely monitors the vehicle M to monitor
the vehicle M.

Also, when the vehicle M is traveling at the position of the course information
Pc to which the dangerous location information is added, the travel control device 5 may
output a warning to a nearby area by an alarm sound, an announcement, or the like.

[0035]
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A flow of an operation of the travel route generation device 4 according to the
present embodiment will be described below with reference to FIG. 5. FIG.S5isa
diagram for describing an operation flow of a process of generating the course
information Pc according to the present embodiment.

[0036]

For example, the driver operates an operation unit (not shown) provided in the
travel route generation device 4. Thereby, the travel route generation device 4 is shifted
to the route acquisition mode. The driver drives the vehicle M and travels along the
travel route H where autonomous travel of the vehicle M is desired to be performed.
Thereby, the travel route generation device 4 is allowed to learn the travel route H.
[0037]

Specifically, when the mode is shifted to the route acquisition mode, the travel
route acquisition unit 21 acquires the position information Pm from the position
information acquisition unit 20 in time series (step 101) and records the course
information Pc of the travel route H (step S102). In other words, the travel route
acquisition unit 21 records the position information Pm of the vehicle M acquired from
the position information acquisition unit 20 in time series as the course information Pc of
the travel route H.  Further, in step S101, the surrounding environment information
acquisition unit 22 acquires the captured image from the camera 10 and the measurement
data from the distance sensor 11 as the surrounding environment information in
accordance with the acquisition of the course information Pc.  Also, the course
information Pc acquired in the route acquisition mode is associated with the surrounding
environment information.

When the traveling along the travel route H is completed, the driver operates the

above-described operation unit (not shown) to end the route acquisition mode.
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[0038]

Next, the dangerous location detection unit 23 detects the dangerous location Pd
where there is a risk of an accident on the basis of the surrounding environment
information (step S103).  Also, the dangerous location detection unit 23 may perform a
process of detecting the dangerous location Pd in real time in the route acquisition mode
or may perform a process of detecting the dangerous location Pd after the route
acquisition mode is completed. In other words, the dangerous location Pd may be
detected while the surrounding environment information is acquired from the
surrounding environment information acquisition unit in the route acquisition mode or
the dangerous location Pd may be detected from the surrounding environment
information acquired in time series after the route acquisition mode ends.

[0039]

When a process of detecting the dangerous location Pd in the dangerous location
detection unit 23 is completed, the information processing unit 24 adds the dangerous
location information including the first information indicating the dangerous location Pd
to the course information Pc corresponding to the dangerous location Pd and stores the
course information Pc to which the dangerous location information is added in the
storage unit 25. For example, the information processing unit 24 stores the course
information Pc corresponding to the dangerous location Pd detected by the dangerous
location detection unit 23 and the dangerous location information in association in the
storage unit 25 (step S104).

Thereby, a process of generating the course information Pc according to the
present embodiment is completed.

[0040]

Although the embodiment of the present disclosure has been described above in
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detail with reference to the drawings, the specific configuration is not limited to the
embodiment and other designs and the like can be made without departing from the
scope and spirit of the present disclosure.

[0041]

(Modified example 1)

Although the surrounding environment information acquisition unit 22 acquires
the captured image and the measurement data as the surrounding environment
information in accordance with the acquisition of the course information Pc in the above-
described embodiment, the present disclosure is not limited thereto. The surrounding
environment information acquisition unit 22 may acquire either the captured image or the
measurement data as the surrounding environment information in accordance with the
acquisition of the course information Pc.

[0042]
(Modified example 2)

In the above-described embodiment, the first information may be information
indicating a type of dangerous location. For example, when the dangerous location Pd1
detected by the dangerous location detection unit 23 is a road marking of a pedestrian
crossing, the information processing unit 24 may add information indicating the
pedestrian crossing (information indicating that the dangerous location Pd1 is associated
with the road marking of the pedestrian crossing) as the first information to the course
information Pc corresponding to the road marking of the pedestrian crossing as shown in
FIG. 6A. Also, when the dangerous location Pd2 detected by the dangerous location
detection unit 23 is unevenness of the road surface, the information processing unit 24
may add information indicating the unevenness of the road surface (information

indicating that the dangerous location Pd2 is associated with the unevenness of the road
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surface) as the first information to the course information Pc corresponding to the
unevenness of the road surface as shown in FIG. 6A. Further, in the case of the
dangerous location Pd3 detected by the dangerous location detection unit 23, the
information processing unit 24 may add information indicating the dangerous location
Pd3 (where the vehicle M and an obstacle are in proximity to each other) (information
indicating that the dangerous location Pd3 is associated with proximity between the
vehicle M and the obstacle) as the first information to the course information Pc
corresponding to the dangerous location Pd3 as shown in FIG. 6A.

[0043]

(Modified example 3)

The above-described information processing unit 24 may add dangerous location
information further including second information indicating an operation of the vehicle
M for reducing the risk at the dangerous location Pd to the course information Pc
corresponding to the dangerous location Pd detected by the dangerous location detection
unit 23.  For example, the information processing unit 24 may add information
indicating a temporary stop operation or a deceleration operation as the second
information indicating the operation of the vehicle M for reducing the risk at the
dangerous location Pd1 to the course information Pc corresponding to the dangerous
location Pd1 detected by the dangerous location detection unit 23 as shown in FIG. 6B.
Also, the information processing unit 24 may add information indicating an avoidance
operation as the second information indicating the operation of the vehicle M for
reducing the risk at the dangerous location Pd2 to the course information Pc
corresponding to the dangerous location Pd2 (the unevenness of the road surface)
detected by the dangerous location detection unit 23 as shown in FIG. 6B. The above

avoidance operation is a travel operation for avoiding the dangerous location Pd2.  Also,
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the information processing unit 24 may add information indicating a deceleration
operation as the second information indicating the operation of the vehicle M for
reducing the risk at the dangerous location Pd3 to the course information Pc
corresponding to the dangerous location Pd3 detected by the dangerous location detection
unit 23 as shown in FIG. 6B.

Thereby, in the autonomous travel mode, the travel control device 5 reads the
second information and performs an operation according to each dangerous location Pd
when the vehicle M is allowed to perform autonomous travel on the basis of the course
information Pc stored in the storage unit 25. Thereby, it is possible to reduce the risk of
accidents.

[0044]
(Modified example 4)

When the above-described control device 3 causes the vehicle M to perform
remotely controlled travel, the travel control device 5 may forcibly restrict a travel speed
of the vehicle M to a prescribed speed or less when the vehicle M travels at the
dangerous location Pd. Further, the travel control device 5 may notify a remote
controller when the vehicle M travels at the dangerous location Pd or may output a
warning to a near area by an alarm sound, an announcement, or the like.

[0045]
(Modified example 5)

Although three types of dangerous locations (the dangerous location Pd1, the
dangerous location Pd2, and the dangerous location Pd3) as the dangerous location Pd
have been described as an example in the above-described embodiment, the present
disclosure is not limited thereto. In the present disclosure, a location where there is a

risk of an accident may be detected as a dangerous location Pd, and the types of
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dangerous locations and the number of dangerous locations are not particularly limited.
[0046]
(Modified example 6)

The dangerous location Pd1 may be a location with a road marking, a location
with a runway sign, or both.
[0047]

As described above, the travel route generation device 4 according to the present
embodiment adds the dangerous location information including the first information
indicating the dangerous location Pd to the course information Pc corresponding to the
dangerous location Pd detected by the dangerous location detection unit 23.

[0048]

According to the above configuration, when the vehicle M is allowed to perform
autonomous travel on the basis of the course information Pc, the dangerous location Pd
can be ascertained from the dangerous location information added to the course
information Pc and the vehicle M can be allowed to perform autonomous travel safely.
[0049]

Also, all or part of the above-described travel route generation device 4 may be
implemented by a computer. In this case, the computer may include a processor such as
a CPU or a graphics processing unit (GPU) and a computer-readable recording medium.
Also, all or some functions of the above-described travel route generation device 4 may
be implemented by recording a program for implementing the functions in the computer
on a computer-readable recording medium and causing the processor to read and execute
the program recorded on the recording medium. Here, the “computer-readable
recording medium” refers to a flexible disk, a magneto-optical disc, a ROM, a portable

medium such as a CD-ROM, or a storage unit such as a hard disk embedded in a
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computer system. Further, the “computer-readable recording medium” may include a
computer-readable recording medium for dynamically retaining the program for a short
time period as in a communication line when the program is transmitted via a network
such as the Internet or a communication circuit such as a telephone circuit and a
computer-readable recording medium for retaining the program for a given time period
as in a volatile memory inside the computer system including a server and a client when
the program is transmitted. Also, the above-described program may be a program for
implementing some of the above-described functions.  Further, the above-described
program may be a program capable of implementing the above-described function in
combination with a program already recorded on the computer system or may be a
program capable of implementing the above-described function using a programmable
logic device such as a field programmable gate array (FPGA).
[Industrial Applicability]
[0050]

According to the present disclosure, it is possible to allow a vehicle to travel
safely.
[Reference Signs List]
[0051]

1 Travel control system

2 Surrounding environment measurement device

3 Control device

4 Travel route generation device

5 Travel control device

20 Position information acquisition unit

21 Travel route acquisition unit



22

22 Surrounding environment information acquisition unit
23 Dangerous location detection unit
24 Information processing unit

25 Storage unit
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[CLAIMS]
[Claim 1]

A travel route generation device comprising:

a travel route acquisition unit configured to acquire position information about a
travel route for a moving object to perform autonomous travel or remotely controlled
travel;

a surrounding environment information acquisition unit configured to acquire
surrounding environment information which is information about a surrounding
environment of the moving object;

a dangerous location detection unit configured to detect dangerous locations
where there is a risk of an accident from the surrounding environment information when
the moving object travels along the travel route; and

an information processing unit configured to add dangerous location information
including first information indicating the dangerous locations to the position information
corresponding to the dangerous locations detected by the dangerous location detection
unit.

[Claim 2]

The travel route generation device according to claim 1, wherein the dangerous
locations include at least one of a first dangerous location having a road marking and a
second dangerous location where the moving object and an obstacle are in proximity to
each other.

[Claim 3]

The travel route generation device according to claim 1 or 2, wherein the

information processing unit adds the dangerous location information further including

second information indicating an operation of the moving object for reducing a risk at the
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dangerous location to the position information corresponding to the dangerous location
detected by the dangerous location detection unit.
[Claim 4]

A control device comprising:

the travel route generation device according to claim 1 or 2; and

a travel control device configured to cause the moving object to perform the
autonomous travel or the remotely controlled travel,

wherein, when the moving object travels at a position of the position
information to which the dangerous location information is added, the travel control
device controls the travel of the moving object so that a travel speed of the moving object
is decelerated to a prescribed speed or less.
[Claim 5]

A control device comprising:

the travel route generation device according to claim 3; and

a travel control device configured to cause the moving object to perform the
autonomous travel or the remotely controlled travel,

wherein, when the moving object travels at a position of the position
information to which the dangerous location information is added, the travel control
device controls the travel of the moving object in accordance with the second information

to which the position information is added.





