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DESCRIPTION

Title of Invention

INFORMATION GENERATION DEVICE

Technical Field

[0001] The present disclosure relates to an information generation
device.

Background Art

[0002] In recent years, development of autonomous driving technology
has been promoted. Development of autonomous driving technology
requires test cases obtained by modeling use cases regarding various
road traffic conditions. Conventionally, on the basis of accident
investigation results conducted by Institute for Traffic Accident
Research and Data Analysis (ITARDA), and the like, a test case is
generated by estimating behavior of related parties (vehicles,
pedestrians, and the like) leading to an accident.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Patent Publication No.
2002-83394

Summary of Invention

Technical Problem

[0004] In generation of a conventional test case, since behavior of a
vehicle and the like is estimated from accident investigation results,
actual environment cannot be sufficiently reproduced. In addition,

since a case that did not lead to an accident is not recorded, a test case
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for such a case cannot be generated. Furthermore, as described in
Patent Literature 1, even though whether or not an unexpected event
such as a traffic accident and a landslide has occurred is determined on
the basis of a detection signal of a sensor installed on a road, a test case
that reproduces the unexpected incident has not been generated.

[0005] The present disclosure describes an information generation
device that can provide a test case of a road traffic condition that
reproduces actual environment.

Solution to Problem

[0006] An information generation device according to an aspect of the
present disclosure is a device that generates a test case being a
simulation model for reproducing a road traffic condition in an area on a
road including a target point. This information generation device
includes a first storage unit configured to store a plurality of pieces of
moving-object information being information regarding a moving object
existing in the area detected by a sensor provided on a roadside, a
determination unit configured to determine whether or not an incident in
which the moving object existing in the area shows a behavior that leads
to occurrence of an accident has occurred, on the basis of the plurality
of pieces of moving-object information, an extraction unit that extracts,
as target information, moving-object information in a target period
being a predetermined time period including a time point at which the
incident occurred, from the plurality of pieces of moving-object
information, and a generation unit that generates the test case upon
occurrence of the incident on the basis of the target information.

Effects of Invention
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[0007] According to the present disclosure, it is possible to provide a
test case of a road traffic condition that reproduces actual environment.
Brief Description of Drawings

[0008] FIG. 1 is a functional block diagram of an information
generation system including an information generation device according
to one embodiment.

FIG. 2 is a diagram illustrating an example of an area including a
target point.

FIG. 3 is a hardware configuration diagram of the information
generation device.

FIG 4 is a flowchart illustrating a series of processes of an
information generation method performed by the information generation
device.

FIG. 5 is a diagram illustrating an example of a test case
generated by the information generation device.

Description of Embodiments
[0009] [1] Overview of embodiment

An information generation device according to an aspect of the
present disclosure is a device that generates a test case being a
simulation model for reproducing a road traffic condition in an area on a
road including a target point. This information generation device
includes a first storage unit configured to store a plurality of pieces of
moving-object information being information regarding a moving object
existing in the area detected by a sensor provided on a roadside, a
determination unit configured to determine whether or not an incident in

which the moving object existing in the area shows a behavior that leads
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to occurrence of an accident has occurred, on the basis of the plurality
of pieces of moving-object information, an extraction unit that extracts,
as target information, moving-object information in a target period
being a predetermined time period including a time point at which the
incident occurred, from the plurality of pieces of moving-object
information, and a generation unit that generates the test case upon
occurrence of the incident on the basis of the target information.

[0010] In this information generation device, it is determined whether
or not an incident in which a moving object on a road shows behavior
leading to occurrence of an accident has occurred, on the basis of
moving-object information, detected by a sensor provided on a roadside,
regarding the moving object, and a test case for reproducing the road
traffic condition upon occurrence of the incident is generated. Since
the test case is generated on the basis of moving-object information in a
predetermined target period including the time point at which the
incident occurred, the reproducibility of the actual road traffic condition
upon occurrence of the incident can be improved. As a result, it is
possible to provide a test case of the road traffic condition that
reproduces the actual environment.

[0011] Each of the plurality of pieces of moving-object information
may include type information indicating the type of the moving object
and position information indicating the position of the moving object.
Depending on the type of the moving object, the criterion for
determining whether or not an incident has occurred may be different.
Therefore, by using the type and position of the moving object, it is

possible to improve the accuracy of determining whether or not an
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incident has occurred.
[0012] The information generation device may further include a second
storage unit that stores a plurality of pieces of weather information.
Each of the plurality of pieces of weather information may be
information on weather in the area. The extraction unit may further
extract weather information in a target period as target information,
from the plurality of pieces of weather information. In this case, since
a test case can be generated in consideration of the influence of weather
upon occurrence of an incident, it is possible to further improve the
reproducibility of the actual road traffic condition.
[0013] The sensor may be a laser radar. Since the detection accuracy
of the laser radar is higher than the detection accuracy of a camera, a
millimeter-wave radar, and the like, it is possible to further improve the
reproducibility of the actual road traffic condition upon occurrence of an
incident.
[0014] [2] Example of embodiment

Hereinafter, an embodiment of the present disclosure will be
described with reference to the drawings. It should be noted that in the
description of the drawings, identical elements are denoted by identical
reference signs, and overlapping descriptions are omitted.
[0015] FIG. 1 is a functional block diagram of an information
generation system including an information generation device according
to one embodiment. FIG. 2 is a diagram illustrating an example of an
area including a target point. An information generation system 1
illustrated in FIG. 1 is a system that generates a test case. A test case is

a simulation model for reproducing a road traffic condition in a target
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area A (see FIG. 2) on aroad. The area A is an area on a road which is
a target for reproduction and is a predetermined range including a target
point. Examples of the target point include points where an accident is
likely to occur, such as an intersection, a T-junction, and a junction.
The test case is used for a simulator such as a Hardware-in-the-loop
simulator (HILS). The information generation system 1 includes a
sensor 2, a weather meter 3, a test case DB 4, and an information
generation device 10.

[0016] The sensor 2 is a device that senses (detects) a moving object
existing in the area A in real time. The sensor 2 is a laser radar
(LiDAR). As the sensor 2, a millimeter-wave radar, a camera, or the
like may be used, or a combination of a plurality of types of sensors
may be used. The sensor 2 detects the position of a moving object
included in the area A and the type of the moving object. Examples of
the moving object to be detected include a vehicle, a pedestrian, and a
two-wheeler. Since a method for detecting the position and type of a
moving object is known, detailed description thereof is omitted here.
The sensor 2 generates moving-object information regarding a moving
object and transmits the moving-object information to the information
generation device 10. The sensor 2 transmits moving-object
information to the information generation device 10 via, for example, a
wireless device (not illustrated) provided on a columnar structure 6.
[0017] The moving-object information is information regarding a
moving object existing in the area A detected by the sensor 2. The
moving-object information includes time information indicating the

measured time, a place identifier (ID) capable of uniquely identifying
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the place, a moving-object ID capable of uniquely identifying a moving
object, type information indicating the type of the moving object, and
position information indicating the position of the moving object. The
moving-object information may further include at least one of size
information indicating the size of the moving object, speed information
indicating the speed of the moving object, acceleration information
indicating acceleration of the moving object, and traveling direction
information indicating the traveling direction of the moving object.
Examples of the type of a moving object include a vehicle, a pedestrian,
and a two-wheeler. The position of the moving object may be
represented by, for example, XY coordinates with the center of an
intersection set to the origin. The size of a moving object is
represented by, for example, length, width, and height. The sensor 2
generates moving-object information at predetermined time intervals.

[0018] As illustrated in FIG. 2, the sensor 2 is provided on a roadside
near an intersection P which is a target point.  Specifically, the sensor 2
1s installed on the columnar structure 6 provided on the roadside. The
columnar structure 6 includes, for example, a support column 61 and an
arm 62. The support column 61 is erected on the roadside. The arm
62 extends from the upper end of the support column 61 in a direction
crossing the road. The area A includes the intersection P, a road RI,
and a crosswalk C. The road R1 extends from the intersection P in a
direction opposite to the position where the sensor 2 is provided. The
crosswalk C is a crosswalk in the right-turn direction as viewed from the
sensor 2. In order to acquire moving-object information of moving

bodies on roads R1 to R4 extending in four directions from the
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intersection P, a sensor 2 may be provided on the roadside of each road.
[0019] It should be noted that as illustrated in FIG. 2, in a case where
the target point is an intersection, the sensor 2 detects as a moving
object, a right-turn vehicle, an oncoming vehicle of the right-turn
vehicle, and a pedestrian (bicycle) located ahead of the right-turn
vehicle after the vehicle makes a right turn. However, detection target
of the sensor 2 is not limited to them. The sensor 2 detects all moving
bodies in the area A such as a left-turn vehicle, a pedestrian (bicycle)
located ahead of the left-turn vehicle after the vehicle makes a left turn,
and a vehicle going straight ahead. The sensing area of the sensor 2
only needs to include the area A, and may be wider than the area A.
[0020] The weather meter 3 is a device for observing the weather in the
area A in real time. The weather meter 3 is provided on the roadside
near the target point. The weather meter 3 is installed on the columnar
structure 6 together with the sensor 2, for example. The weather meter
3 measures, for example, temperature, humidity, atmospheric pressure,
rainfall, wind speed, wind direction, and solar radiation. The weather
meter 3 generates weather information and transmits the weather
information to the information generation device 10. The weather
meter 3 transmits the weather information to the information generation
device 10 via a wireless device (not illustrated) provided on the
columnar structure 6, for example. The weather information is
information regarding weather in the area A. The weather information
includes time information indicating a time at which the measurement
was performed, a place ID capable of uniquely identifying a place, and a

measured value. The weather meter 3 generates weather information
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at predetermined time intervals.

[0021] The test case DB 4 stores test cases generated by the information
generation device 10. The test cases stored in the test case DB 4 can
be used, for example, by a user who has access authority. The test
cases can be used for development of an advanced driver assistance
system and an automatic driving system.

[0022] The information generation device 10 is a device that generates
a test case. The information generation device 10 generates a test case
on the basis of moving-object information and weather information.
The information generation device 10 transmits the generated test case
to the test case DB 4. The information generation device 10 is
configured of, for example, an information processing device such as a
computer.

[0023] FIG. 3 is a hardware configuration diagram of the information
generation device. As illustrated in FIG. 3, the information generation
device 10 can be physically configured as a computer that includes
hardware such as one or a plurality of processors 101, a main storage
device 102 such as a random access memory (RAM) and a read only
memory (ROM), an auxiliary storage device 103 such as a hard disk
device, an input device 104 such as a keyboard, an output device 105
such as a display, and a communication device 106 which is a data
transmission/reception device. Each function illustrated in FIG. 1 of
the information generation device 10 is realized by loading one or a
plurality of predetermined computer programs into hardware such as the
main storage device 102 to operate each piece of hardware under

control of one or the plurality of processors 101 and reading and writing
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data from and to memories such as the main storage device 102 and the
auxiliary storage device 103.

[0024] The information generation device 10 functionally includes a
moving-object information storage unit 11 (first storage unit), a weather
information storage unit 12 (second storage unit), an acquisition unit 13,
a determination unit 14, an extraction unit 15, an analysis DB 16, and a
generation unit 17.

[0025] The moving-object information storage unit 11 is a unit that
stores a plurality of pieces of moving-object information. The
moving-object information storage unit 11 adds received moving-object
information every time moving-object information is received from the
sensor 2. The weather information storage unit 12 is a unit that stores
a plurality of pieces of weather information. The weather information
storage unit 12 adds received weather information every time weather
information is received from the weather meter 3.

[0026] The acquisition unit 13 is a unit that acquires moving-object
information stored in the moving-object information storage unit 11.
The acquisition wunit 13 acquires, for example, moving-object
information for a specified period. The acquisition unit 13 outputs
acquired moving-object information to the determination unit 14.

[0027] The determination unit 14 is a unit that determines whether or
not an incident has occurred on the basis of a plurality of pieces of
moving-object information acquired by the acquisition unit 13. An
incident is an event indicating a behavior (a behavior that induces an
accident) in which a moving object existing in the area A leads to

occurrence of an accident. Behavior that leads to occurrence of an
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accident is a dangerous behavior associated with an accident, and is a
behavior that causes an accident with a certain or higher possibility. In
a case where the moving object is a vehicle, examples of the behavior
that leads to an accident include sudden acceleration/deceleration,
speeding, sudden lane change, and abnormal approach to another
vehicle. In a case where the moving object is a pedestrian, examples
of the behavior that leads to occurrence of an accident include sudden
entering into a road and sudden stop.

[0028] The determination unit 14 determines the presence or absence of
sudden acceleration/deceleration by comparing the
acceleration/deceleration  of the moving object with an
acceleration/deceleration threshold (acceleration/deceleration threshold).
Specifically, in a case where the absolute value of acceleration of the
moving object (that is, acceleration or deceleration) exceeds the
acceleration/deceleration  threshold, the determination unit 14
determines that the moving object suddenly accelerates/decelerates (that
1s, an incident has occurred). In a case where the absolute value of
acceleration of the moving object i1s equal to or smaller than the
acceleration/deceleration threshold, the determination unit 14
determines that the moving object does not suddenly
accelerate/decelerate (that 1s, an incident has not occurred).

[0029] The determination unit 14 determines whether or not the speed
exceeds the speed limit by comparing speed of the moving object with a
speed threshold (speed threshold). Specifically, in a case where the
speed of the moving object exceeds the speed threshold, the

determination unit 14 determines that the moving object exceeds the
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speed limit (that is, an incident has occurred). In a case where the
speed of the moving object is equal to or small than the speed threshold,
the determination unit 14 determines that the moving object does not
exceed the speed limit (that is, an incident has not occurred).

[0030] The determination unit 14 determines presence or absence of
abnormal approach by comparing the distance between moving bodies
with a threshold (distance threshold) of the following distance.
Specifically, in a case where the distance between moving bodies is less
than the distance threshold, the determination unit 14 determines that
the two moving bodies approach abnormally (that is, an incident has
occurred). In a case where the distance between moving bodies is
equal to or greater than the distance threshold, the determination unit 14
determines that the two moving bodies do not approach abnormally
(that is, an incident has not occurred).

[0031] The determination unit 14 determines whether or not the moving
object has suddenly stopped on the road on the basis of acceleration and
the position of the moving object. The determination unit 14
determines whether or not there is a sudden lane change and a sudden
entering, on the basis of a change in the position of the moving object.
In a case of assuming that the moving bodies existing in the area A
maintain the current conditions (relative speed), the determination unit
14 may calculate time to collision (TTC), which is the time until the
moving bodies collide with each other (or approach to the extent that the
moving bodies are likely to collide) and may compare the time to
collision with a TTC threshold to determine whether or not an incident

has occurred.
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[0032] When the determination unit 14 determines that any of the
incidents has occurred, the determination unit 14 outputs time at which
the incident occurred to the extraction unit 15.

[0033] The extraction unit 15 is a unit that extracts, from a plurality of
pieces of moving-object information stored in the moving-object
information storage unit 11, moving-object information in a target
period as target information. The target period is a predetermined time
period including the occurrence time point (occurrence time) of the
incident. The target period is, for example, about several tens of
seconds before and after the occurrence time of the incident. In a case
where a traffic light is provided at a target point, the target period may
be a period of several cycles of the traffic light. One cycle of the
traffic light is a period from when the traffic light allows traffic to
proceed (green) to when the traffic light allows traffic to proceed next
time. The extraction unit 15 further extracts weather information in
the target period as target information from a plurality of pieces of
weather information stored in the weather information storage unit 12.
The extraction unit 15 outputs target information to the analysis DB 16.
Examples of the target information include comma separated value
(CSV)-format data.

[0034] The analysis DB 16 stores target information extracted by the
extraction unit 15.

[0035] The generation unit 17 is a unit that generates a test case when
an incident occurs on the basis of target information stored in the
analysis DB 16. The test case includes an environmental model, a

weather model, and a traffic flow model.
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[0036] The environment model is a simulation model for reproducing
the area A and the surrounding environment of the area A. The
environment model includes a road environment model and a
surrounding environment model. The road environment model is a
simulation model for reproducing a road environment such as a lane, a
lane width, a gradient, a median strip, a sidewalk, a traffic light, and a
traffic sign. The surrounding environment model is a simulation
model for reproducing a surrounding environment such as a building
and a street tree. The environment model may be generated on the
basis of moving-object information included in the target information,
or may be set in advance on the basis of a site investigation or map
information. The environment model reproduces the area A and the
surrounding environment of the area A in two or three dimensions.

[0037] The weather model is a simulation model for reproducing the
weather in the area A upon occurrence of the incident. The generation
unit 17 generates the weather model on the basis of the weather
information included in the target information. The weather model
makes it possible to reproduce factors that affect the behavior of the
onboard sensor or a vehicle, such as the temperature, humidity,
atmospheric pressure, rainfall, wind speed, wind direction, and solar
radiation. For example, the slippage of the road surface (wet condition
of the road surface), visibility of the driver, day or night, weather, wind
pressure applied to the vehicle body, and the like can be reproduced.
The slippage of the road surface can be generated by calculating a
friction coefficient from the type of road surface and weather

information.
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[0038] The traffic flow model is a simulation model for reproducing a
traffic flow in the area A upon occurrence of the incident. The
generation unit 17 generates the traffic flow model on the basis of
moving-object information included in the target information. For
example, the size, the position, the speed, the acceleration, the traveling
direction, and the like of each moving object can be reproduced. The
generation unit 17 transmits the generated test case to the test case DB 4.
[0039] It should be noted that the generation unit 17 may generate a test
case by excluding data that is not directly related to the incident from
the target information. The test case may be visualization information
for visualizing a road traffic condition in the area A, and may be, for
example, a three-dimensional moving image model that can be used by
a simulation tool such as HILS. The format of the test case can be
appropriately changed according to the request of the user of the test
case DB 4. For example, the test case may be the target information
itself.

[0040] Next, an information generation method performed by the
information generation device 10 will be described. FIG 4 is a
flowchart illustrating a series of processes of the information generation
method performed by the information generation device. The series of
processes illustrated in FIG. 4 are performed, for example, at fixed
intervals. The series of processes illustrated in FIG. 4 may be
performed at a timing when a user of the information generation device
10 instructs generation of a test case.

[0041] First, an incident criterion is specified by the user, and the

determination unit 14 sets the specified incident criterion (step S11).
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The incident criterion is a criterion for determining whether or not an
incident has occurred. The incident criterion is specified (set) for each
type of the moving object. At least one of the specifiable incident
criteria is specified. Examples of the incident criterion include an
acceleration/deceleration threshold, a speed threshold, a distance
threshold, and a TTC threshold.

[0042] Subsequently, the acquisition unit 13 acquires the moving-object
information from the moving-object information storage unit 11 (step
S12). Then, the acquisition unit 13 outputs the acquired moving-object
information to the determination unit 14.

[0043] Subsequently, the determination unit 14 determines whether or
not an incident has occurred, by using the moving-object information
acquired by the acquisition unit 13 (step S13). For example, the
determination unit 14 determines whether or not an incident has
occurred by using moving-object information for a fixed period in
chronological order from among moving-object information acquired by
the acquisition unit 13. The determination unit 14 determines whether
or not an incident has occurred by using the set incident criterion.

[0044] In step S13, in a case where the determination unit 14
determines that an incident has occurred (step S13: YES), the
determination unit 14 outputs the time at which the incident occurred to
the extraction unit 15. Then, the extraction unit 15 extracts the target
information on the basis of occurrence time of the incident (step S14).
Specifically, the extraction unit 15 extracts moving-object information
in a target period including the occurrence time of the incident from a

plurality of pieces of moving-object information stored in the moving-
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object information storage unit 11, and extracts weather information in
the same target period from a plurality of pieces of weather information
stored in the weather information storage unit 12. Then, the extraction
unit 15 sets the extracted moving-object information and weather
information as target information, outputs the target information to the
analysis DB 16, and stores the target information in the analysis DB 16.

[0045] Subsequently, the generation unit 17 generates a test case on the
basis of the target information stored in the analysis DB 16 (step S15).
Specifically, the generation unit 17 generates a traffic flow model on the
basis of moving-object information included in the target information.
In addition, the generation unit 17 generates a weather model on the
basis of the weather information included in the target information.
Then, the generation unit 17 sets the generated traffic flow model and
weather model together with an environment model prepared in advance
as a test case, and transmits the test case to the test case DB 4.
Subsequently, the determination unit 14 determines whether or not
occurrence of an incident has been checked for all pieces of moving-
object information (step S16).

[0046] On the other hand, in step S13, in a case where the
determination unit 14 determines that the incident has not occurred (step
S13: NO), the processes of step S14 and step S15 are omitted, and the
process of step S16 is performed.

[0047] In step S16, in a case where the determination unit 14
determines that there is moving-object information that has not been
checked (step S16: NO), the processes of steps S13 to S16 are

performed again by using the moving-object information in the next
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fixed period. On the other hand, in step S16, in a case where the
determination unit 14 determines that all the pieces of moving-object
information have been checked (step S16: YES), the series of processes
of the information generation method end.

[0048] Next, an example of the test case generated by the information
generation device 10 will be described. FIG. 5 is a diagram illustrating
an example of a test case generated by the information generation
device. In the example illustrated in FIG. 5, movement of each moving
object is indicated by a plot. The target point is an intersection, and
the center of the intersection is set to the origin of the XY coordinates.
The X axis indicates the horizontal direction as viewed from the sensor
2, and the Y axis indicates the straight traveling direction as viewed
from the sensor 2. The horizontal axis in FIG. 5 indicates the X
midpoint which is the X coordinate of the midpoint (center) in the X-
axis direction of a moving object, and the unit is meters (m). The
vertical axis of FIG 5 indicates the Y midpoint which is the Y
coordinate of the midpoint (center) in the Y axis direction of the moving
object, and the unit is meters (m).

[0049] At the start of this test case, a vehicle M1 is waiting for a right
turn, and a vehicle M2 is waiting for a right turn on a right-turn-waiting
lane opposite to the vehicle M1. Then, a vehicle M3 travels on the
right-turn-waiting lane and stops behind the vehicle M2. Thereafter, a
vehicle M4 goes straight on a go-straight lane, and from behind, a
vehicle M5 turns left while changing over two lanes. Further, a
vehicle M6 is about to turn from the go-straight lane to the right-turn-

waiting lane. At this time, the vehicle M1 considers that the vehicle
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M6 will proceed to the right-turn-waiting lane and starts a right turn;
however, the vehicle M6 returns to the go-straight lane and goes straight.
As a result, an incident occurs in which the vehicle M1 and the vehicle
M6 nearly collide with each other. Also, upon occurrence of the
incident, a pedestrian H is crossing a crosswalk located ahead the right-
turn spot.

[0050] As described above, according to the test case, before and after
occurrence of the incident, road traffic conditions such as whether or not
there is a sudden change of course, whether or not there is a pedestrian
ahead a right-turn spot, and the speed of vehicles are reproduced. In
addition, weather, temperature, and the like before and after occurrence
of the incident are also reproduced.

[0051] As described above, in the information generation device 10, it
is determined whether or not an incident has occurred on the basis of
moving-object information regarding the moving object detected by the
sensor 2 provided on the roadside, and a test case for reproducing the
road traffic conditions in the area A upon occurrence of the incident is
generated. Since the test case is generated on the basis of moving-
object information in a predetermined target period including the time
point at which the incident occurred, the reproducibility of the actual
road traffic condition upon occurrence of the incident can be improved.
As a result, it is possible to provide a test case of the road traffic
condition that reproduces the actual environment.

[0052] For example, in a case where a pedestrian enters an area other
than the crosswalk on the road, it can be determined that an incident has

occurred. On the other hand, even if a vehicle enters the road, it is not
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determined that an incident has occurred. As described above,
depending on the type of the moving object, the criterion for
determining whether or not an incident has occurred may be different.
Therefore, by using the type and position of the moving object, it is
possible to improve the accuracy of determining whether or not an
incident has occurred.

[0053] Since the target information includes weather information in the
target period, the test case is generated further on the basis of the
weather information in the target period including the time point at
which the incident occured. Temperature, humidity, atmospheric
pressure, rainfall, wind speed, wind direction, solar radiation, and the
like can affect, for example, the behavior of an onboard sensor, the
behavior of a vehicle, and the visibility of a driver. In addition, rainfall
and the like may affect, for example, slipperiness of the road surface.
For this reason, by using weather information to generate a test case, it
is possible to generate a test case in consideration of the influence of
weather upon occurrence of the incident. As a result, it is possible to
further enhance the reproducibility of the actual road traffic condition.
[0054] In the autonomous driving technology, for example, in the case
of traveling on the left side, reliability in a case where a vehicle makes a
right turn at an intersection (left turn in the case of traveling on the right
side) is required. In order to evaluate the reliability of an automatic
driving system (electronic control unit: ECU) of a vehicle, a test case
that reproduces the road traffic condition at an intersection, the test case
being created by assuming all scenes, is required. In particular, the

road traffic condition upon occurrence of an accident and the road
20



10

15

20

25

traffic condition which did not lead to an accident but is close to an
accident (so-called near-miss) are important. The information
generation device 10 determines that an incident has occurred in a case
where a moving object on a road indicates a behavior that leads to
occurrence of an accident. For this reason, it is possible to provide a
test case of a road traffic condition which did not lead to an accident but
18 close to an accident, in addition to a test case of the road traffic
condition upon occurrence of an accident.

[0055] In the above embodiment, the sensor 2 is a laser radar. Since
the detection accuracy of the laser radar is higher than the detection
accuracy of a camera, a millimeter-wave radar, and the like, it is
possible to further improve the reproducibility of the actual road traffic
condition upon occurrence of an incident.

[0056] An embodiment of the present disclosure has been described
above; however, the present invention is not limited to the above
embodiment.

[0057] For example, in the above embodiment, the information
generation device 10 is configured as one device, but may be configured
of two or more devices.

[0058] Moving-object information detected by the sensor 2 may not
include speed information and acceleration information of a moving
object. In this case, the determination unit 14 may calculate the speed
and acceleration of the moving object from the position information of
the moving object.

[0059] The acquisition unit 13 may acquire moving-object information

for a specified period in addition to the weather information in the same
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period. In this case, the determination unit 14 may determine whether
or not an incident has occurred on the basis of a plurality of pieces of
moving-object information and a plurality of pieces of weather
information acquired by the acquisition unit 13.

[0060] The determination unit 14 may determine whether or not an
incident has occurred by using machine learning. The determination
unit 14 may determine whether or not an incident has occurred by using
any of the speed information and the acceleration information of
moving-object information of the moving object.

[0061] In a case where a traffic light 1s provided at the target point, the
extraction unit 15 may further extract traffic light information in a target
period as target information. The traffic light information is
information indicating the status of the traffic light (allowed to proceed,
stop, and caution). In this case, since a test case reproducing the
condition of the traffic light upon occurrence of an incident can be
generated, it is possible to further improve reproducibility of the actual
road traffic condition.

[0062] The extraction unit 15 does not need to extract weather
information in a target period. In this case, since the weather meter 3
and the weather information storage unit 12 can be omitted, the
information generation system 1 and the information generation device
10 can be reduced in size.

Reference Signs List

[0063] 1 Information generation system
2 Sensor
3 Weather meter
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Test case DB

Columnar structure

Information generation device

Moving-object information storage unit (First storage unit)

Weather information storage unit (Second storage unit)

Acquisition unit
Determination unit
Extraction unit
Analysis DB
Generation unit
Support column
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CLAIMS
1. An information generation device generating a test case being a
simulation model for reproducing a road traffic condition in an area on a
road including a target point, the information generation device
comprising:

a first storage unit configured to store a plurality of pieces of
moving-object information being information regarding a moving object
existing in the area detected by a sensor provided on a roadside;

a determination unit configured to determine whether or not an
incident where the moving object existing in the area shows a behavior
leading to occurrence of an accident has occurred, on a basis of the
plurality of pieces of moving-object information;

an extraction unit configured to extract, as target information,
moving-object information in a target period being a predetermined time
period including a time point when the incident occurred, from the
plurality of pieces of moving-object information; and

a generation unit configured to generate the test case upon
occurrence of the incident on a basis of the target information,

wherein each of the plurality of pieces of moving-object
information includes type information indicating a type of the moving
object, and position information indicating a position of the moving

object.
2. The information generation device according to claim 1 further

comprising a second storage unit configured to store a plurality of

pieces of weather information, wherein
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each of the plurality of pieces of weather information is
information regarding weather in the area, and

the extraction unit further extracts, as the target information,
weather information in the target period, from the plurality of pieces of

weather information.

3. The information generation device according to claim 1,

wherein the sensor is a laser radar.

4. The information generation device according to claim 2,

wherein the sensor is a laser radar.

5. An information generation device generating a test case being a
simulation model for reproducing a road traffic condition in an area on a
road including a target point, the information generation device
comprising:

a memory configured to store a plurality of pieces of moving-
object information being information regarding a moving object existing
in the area detected by a sensor provided on a roadside; and

a processor configured to determine whether or not an incident
where the moving object existing in the area shows a behavior leading
to occurrence of an accident has occurred, on a basis of the plurality of
pieces of moving-object information, configured to extract, as target
information, moving-object information in a target period being a
predetermined time period including a time point when the incident

occurred, from the plurality of pieces of moving-object information, and
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configured to generate the test case upon occurrence of the incident on a
basis of the target information,

wherein each of the plurality of pieces of moving-object
information includes type information indicating a type of the moving
object, and position information indicating a position of the moving

object.
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