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(57) Abrégé/Abstract:

When traveling with driving assistance, in order to deal with various roads with different speed limits and prevent discomfort to
passengers without disrupting traffic flow, this target vehicle speed generation device of a self-driving vehicle (driving assistance
vehicle) is mounted with an automated driving control unit (2) (a controller) which generates a target vehicle speed in accordance
with the speed limit of the road being traveled and which is provided with a speed limit information acquisition unit (22) and a target
vehicle speed generation unit (23). During travel, the speed limit information acquisition unit (22) acquires the speed limit of the
road where the vehicle is traveling. A vehicle speed command calculation unit (231) of the target vehicle speed generation unit (23)
generates a target vehicle speed in accordance with the speed limit, and generates a target acceleration. Further, the vehicle speed
command calculation unit (231) has a first acceleration limiter calculation unit (231b) which, when generating a target acceleration,
sets an acceleration limiter greater in the direction of relaxing the acceleration limit the higher the speed limit (fig. 6).
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Abstract

The present disclosure prevents a passenger from feeling unpleasant sensations and also
prevents disturbance of traffic flows during travel with driving assistance, in correspondence
with a variety of roads having different speed limits.

A device for generating a target vehicle speed of an autonomous driving vehicle
(driving-assisted vehicle) equipped with an autonomous driving control unit (2) (controller) for
generating a target vehicle speed of a host vehicle in accordance with a speed limit of a travel
path of the host vehicle, wherein the autonomous driving control unit (2) comprises a speed
limit information acquisition unit (22), and a target vehicle speed generation unit (23). The
speed limit information acquisition unit (22) acquires the speed limit of the travel path of the
host vehicle during travel. The target vehicle speed generation unit (23) generates a target
acceleration together with the generation of the target vehicle speed in accordance with the
speed limit. The target vehicle speed generation unit (23) has a first acceleration limiter
computation unit (231b) that, during the generating of the target acceleration, sets an
acceleration limiter to increase in a direction of relaxing a limitation on acceleration

correspondingly with an increase in the speed limit (Figure 6).
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Description
Title of the Invention: TARGET VEHICLE SPEED GENERATION METHOD
AND TARGET VEHICLE SPEED GENERATION DEVICE FOR DRIVING-
ASSISTED VEHICLE
Technical Field
[0001] The present disclosure relates to a method and device for generating a target
vehicle speed of a driving-assisted vehicle, in which a target acceleration/deceleration of a host
vehicle is generated in accordance with a speed limit of a travel path of the host vehicle.
Background Technology
[0002] There are known in the prior art speed-limiting devices for setting an acceleration
limit in accordance with a deviation between a speed limit and a host-vehicle speed (for
example, see Patent Citation 1).
Prior Art Documents
Patent Documents
[0003] Patent Citation 1: JP-A 2016-183647
Disclosure of the Invention
Problems to Be Solved by the Invention
[0004] However, in the prior-art devices, consideration is given only to deviation between
the speed limit and the host-vehicle speed, and not to the actual speed limit. Therefore, it is
difficult to achieve a suitable sense of acceleration during travel on high-speed roads having
high speed limits and travel in metropolitan areas having low speed limits. Specifically, the
same acceleration (speed increase gradient) is set in cases where the deviations between the
speed limit and the host-vehicle speed are the same. Therefore, when an acceleration suitable
for travel on high-speed roads having high speed limits is set, the acceleration will be excessive
during travel in metropolitan areas, and a passenger will experience unpleasant sensations and a
traffic flow will be disturbed. Conversely, when an acceleration suitable for travel in
metropolitan areas having low speed limits is set, the acceleration will be insufficient during
travel on high-speed roads, and a passenger will experience unpleasant sensations and the
traffic flow will be disturbed.
[0005] The present disclosure was contrived in view of the problem described above, it

being an object of the present disclosure to prevent a passenger from experiencing unpleasant
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sensations while also preventing any disturbance of traffic flows, in correspondence with a
variety of roads having different speed limits during driving-assisted travel.

Means Used to Solve the Above-Mentioned Problems

[0006] In order to achieve the object described above, the present disclosure is a method
for generating a target vehicle speed of a driving-assisted vehicle, in which a target vehicle
speed of a host vehicle is generated in accordance with a speed limit of a travel path of the host
vehicle. During travel, the speed limit of the travel path of the host vehicle is acquired. A target
acceleration is generated in accordance with the speed limit. During the generating of the target
acceleration, a limitation on acceleration is relaxed to a greater extent when the speed limit of
the travel path of the host vehicle is high as compared to when the speed limit of the travel path
of the host vehicle is low.

EFFECT OF THE INVENTION

[0007] As indicated above, formulating a vehicle speed plan derived from acceleration
characteristics that correspond to a speed limit of a travel path of a host vehicle makes it
possible to prevent a passenger from having unpleasant sensations while also preventing any
disturbance of traffic flows, in correspondence with a variety of roads having different speed
limits during driving-assisted travel.

Brief Description of the Drawings

[0008] Figure 1 is an overall system diagram showing an autonomous driving control
system to which a method and device for generating a target vehicle speed in Embodiment 1 are
applied;

Figure 2 is a block diagram showing a detailed configuration of a target vehicle
speed generation unit in the method and device for generating a target vehicle speed in
Embodiment 1;

Figure 3 is a flow chart showing a flow of an acceleration characteristic control
process executed by an autonomous driving control unit in Embodiment 1;

Figure 4 is a flow chart showing a flow of a speed-limit-setting process in step S2
of the flow chart shown in Fig. 3;

Figure 5 is a flow chart showing a flow of an acceleration-limit-setting process in
step S3 of the flow chart shown in Fig. 3;

Figure 6 is a map diagram showing one example of a first acceleration limit map
used in the acceleration-limit-setting process;

Figure 7 is a speed difference diagram showing a speed difference between a speed
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limit and an actual speed;

Figure 8 is a map diagram showing one example of a second acceleration limit map
used in the acceleration-limit-setting process;

Figure 9 is a flow chart showing a flow of a deceleration characteristic control
process executed by the autonomous driving control unit in the first embodiment;

Figure 10 is a flow chart showing a flow of a deceleration-limit-setting process in
step S5 of the flow chart shown in Figure 9;

Figure 11 is a map diagram showing one example of a deceleration limit map used
in the deceleration-limit-setting process;

Figure 12 is an operation schematic diagram showing a merge operation on a path
merging from a typical road to a high-speed road;

Figure 13 is a time chart showing speed characteristics derived from acceleration
during merging from a suburban road to a high-speed road, and speed characteristics derived
from acceleration during setting off from a stopped state on a road in a metropolitan area, in a
comparative example;

Figure 14 1s a time chart showing speed characteristics derived from acceleration
during merging from a suburban road to a high-speed road, and speed characteristics derived
from acceleration during setting off from a stopped state on a road in a metropolitan area, in the
first embodiment; and

Figure 15 is a time chart showing speed characteristics derived from deceleration
during merging from a high-speed road to a suburban road, and speed characteristics derived
from deceleration during stopping from low-speed travel on a road in a metropolitan area, in the
first embodiment.

Preferred Embodiments of the Invention

[0009] A preferred embodiment for realizing a method and device for generating a target
vehicle speed of a driving-assisted vehicle according to the present disclosure is described
below on the basis of the first embodiment shown in the drawings.

[First Embodiment]

[0010] First, a configuration is described. The method and device for generating a target
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vehicle speed in the first embodiment are applied to an autonomous driving vehicle (one
example of a driving-assisted vehicle) in which generated target acceleration information is
used in speed control and steering/drive/braking are autonomously controlled through selection
of an autonomous driving mode. The configuration in the first embodiment is described below,
and specifically is divided into "Overall system configuration" and "Detailed configuration of
target vehicle speed generation unit."

[0011] [Overall System Configuration]

Figure 1 is an overall system diagram showing an autonomous driving control
system to which the method and device for generating a target vehicle speed in the first
embodiment are applied. The overall system configuration is described below on the basis of
Figure 1.

[0012] The autonomous driving control system comprises sensors 1, an autonomous
driving control unit 2, and actuators 3, as shown in Figure 1. The autonomous driving control
unit 2 comprises a CPU or another such arithmetic processing device, and moreover is a
computer that executes arithmetic processing.

[0013] The sensors 1 include a periphery recognition camera 11, a lidar/radar 12, a wheel
speed sensor 13, a yaw rate sensor 14, amap 15, and a GPS 16.

[0014] The periphery recognition camera 11 is, e.g., an onboard imaging device
comprising a CCD or other imaging element, the periphery recognition camera 11 being
installed at a prescribed position on a host vehicle and capturing images of objects in the
periphery of the host vehicle. The periphery recognition camera 11 detects obstacles on a travel
path of the host vehicle, obstacles that are outside of the travel path of the host vehicle (road
structures, preceding vehicles, following vehicles, oncoming vehicles, peripheral vehicles,
pedestrians, bicycles, and motorcycles), the travel path of the host vehicle (white road lines,
road boundaries, stop lines, pedestrian crossings), road signs (vehicle speed limits), etc. A
plurality of onboard cameras may be combined to form the periphery recognition camera 11.
[0015] The lidar/radar 12 is a ranging sensor, and any form of ranging sensor that is
known at the time of application, such as a laser radar, a millimeter wave radar, an ultrasonic
radar, or a laser range finder, can be employed therefor. The lidar/radar 12 detects obstacles on
the travel path of the host vehicle, obstacles that are outside of the travel path of the host

vehicle (road structures, preceding vehicles, following vehicles, oncoming vehicles, peripheral
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vehicles, pedestrians, bicycles, and motorcycles), etc. If a viewing angle is insufficient, the
vehicle may be equipped with a plurality of units. A lidar (ranging sensor that emits light) and a
radar (ranging sensor that emits electromagnetic waves) may also be combined.

| [0016] A wheel speed sensor 13 is provided to each of four wheels. The wheel speed
sensors 13 detect a wheel speed of each wheel. An average value of the wheel speeds of left
and right driven wheels is used as a detected value of the vehicle speed at a current point in
time.

[0017] The yaw rate sensor 14 is an attitude sensor that detects a yaw rate of the vehicle
(an angular velocity of rotation about a vertical axis passing through a center of gravity of the
vehicle). Attitude sensors encompass gyroscope sensors, which can detect a pitch angle, a yaw
angle, and a roll angle of a vehicle.

[0018] The map 15 is a so-called digital map, and is information that associates
latitude/longitude and cartographic information. The map 15 includes road information that has
been associated with respective points. The road information is defined by nodes and links that
connect nodes together. The road information includes information that specifies roads
according to road position/area, and information indicating a type of each road, a width of each
road, and road geometry. The position of intersections, the directions of approach for
intersections, intersection type, and other information relating to intersections is stored in
association with respective identification information for each road link in the road information.
Road type, road width, road geometry, whether forward progress is permitted, right-of-way
relationships, whether passing is permitted (whether entering an adjacent lane is permitted),
vehicle speed limit, and other information relating to roads is also stored in association with
respective identification information for each road link in the road information.

[0019] The GPS 16 (short for "global positioning system") detects a travel position
(latitude and longitude) of the host vehicle during travel.

[0020] The autonomous driving control unit 2 comprises a target travel route generation
unit 21, a speed limit information acquisition unit 22, a target vehicle speed generation unit 23,
a drive control unit 24, a braking control unit 25, and a steering angle control unit 26.

[0021] The target travel route generation unit 21 receives information from the peripheral
recognition camera 11, the lidar/radar 12; the map 15, and the GPS 16 as input and generates a

target travel route of the host vehicle.
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[0022] The speed limit information acquisition unit 22 receives information from the
peripheral recognition camera 11, the lidar/radar 12, the map 15, and the GPS 16 as input and
acquires speed limit information. The speed limit information acquisition unit 22 has a sign
recognition unit 221 for recognizing speed limit signs, a peripheral vehicle recognition unit 222
for recognizing a vehicle in the periphery of the host vehicle, and a traffic flow estimation unit
223 for estimating a traffic flow according to a movement speed of the vehicle in the periphery
of the host vehicle.

[0023] The speed limit information about the road on which the host vehicle is traveling is
acquired through the following steps (al) to (d1).

(al) A default speed limit derived by recognition of a road sign by the sign
recognition unit 221 is acquired as the speed limit.

(b1) A default speed limit derived using prior information from map data is
acquired as the speed limit.

(c1) When it is impossible to acquire the speed limit from road signs or from the
map data, the traffic flow estimation unit 223 estimates the traffic flow on the basis of a
plurality of items of peripheral vehicle position information obtained from the peripheral
vehicle recognition unit 222. A speed determined as a speed at which it is possible to travel
without significantly departing from the traffic flow, on the basis of the estimated traffic flow,
is acquired as the speed limit.

(d1) When a plurality of speed limits have been acquired simultaneously from road
signs and from the map data, the lowest value of the plurality of speed limits is selected as the
speed limit.

[0024] The target vehicle speed generation unit 23 receives the speed limit information
from the speed limit information acquisition unit 22 and speed information from the wheel
speed sensors 13 as inputs and generates a target vehicle speed of the host vehicle. In the
"target vehicle speed generation unit 23," the target vehicle speed is generated in accordance
with the actual speed of the host vehicle and the speed limit of the road on which the host
vehicle is traveling, and a target acceleration and a target deceleration are generated.

[0025] The drive control unit 24 receives the target vehicle speed and the target
acceleration from the target vehicle speed generation unit 23 as inputs, derives a drive control

command value according to a speed servo control, and outputs a derivation result to an engine
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actuator 31.
[0026] The braking control unit 25 receives the target vehicle speed and the target

deceleration from the target vehicle speed generation unit 23 as input, derives a braking control
command value according to the speed servo control, and outputs a derivation result to a brake
hydraulic actuator 32.

[0027] As a method of deriving a control command value using vehicle speed servo
control, for example, feedforward control + feedback control, which combines feedforward
control that corresponds to the target rate of acceleration/deceleration and feedback control that
corresponds to a difference between the target vehicle speed and the current vehicle speed, is
performed. Deviation from a target value due to road gradients or the like should also be taken
into account when this is performed.

[0028] The steering angle control unit 26 receives the target travel route information from
the target travel route generation unit 21 as input and determines a target steering angle so that
the host vehicle follows the target travel route of the host vehicle. The steering angle control
unit 26 also derives a steering angle control command value so that an actual steering angle
matches the target steering angle, and outputs a derivation result to a steering angle actuator 33.
[0029] The actuators 3 include the engine actuator 31, the brake hydraulic actuator 32, and
the steering angle actuator 33.

[0030] The engine actuator 31 is an actuator that receives the drive control command value
from the drive control unit 24 as input and controls engine drive force. In the case of a hybrid
vehicle, an engine actuator and a motor actuator may be used together. In the case of an electric
autonomous vehicle, a motor actuator may be used.

[0031] The brake hydraulic actuator 32 is a hydraulic booster that receives the braking
control command value from the braking control unit 25 as input and controls brake hydraulic
braking force. In the case of an electric-powered vehicle not equipped with a hydraulic booster,
an electric-powered booster may be used.

[0032] The steering angle actuator 33 is a steering angle control motor that receives the
steering angle control command value from the steering angle control unit 26 as input and
controls a steering angle of a steering wheel.

[0033] [Detailed Configuration of Target Vehicle Speed Generation Unit]

Figure 2 shows a detailed configuration of the target vehicle speed generation unit
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23 in the device for generating a target vehicle speed in the first embodiment. The detailed
configuration of the target vehicle speed generation unit 23 provided to the autonomous driving
control unit 2 is described below on the basis of Figure 2.

[0034] The target vehicle speed generation unit 23 comprises a speed command
calculation unit 231 (speed limit), another speed command calculation unit 232, and a lowest-
speed-command mediation unit 233, as shown in Figure 2.

[0035] The speed command calculation unit 231 receives the speed limit from the speed
limit acquisition unit 22 and the actual speed from the wheel speed sensors 13 as inputs and
generates a target vehicle speed (equal to the speed limit), a target acceleration, and a target
deceleration. Specifically, when the speed limit is selected as a final target vehicle speed, the
speed limit derived from a fixed value is set as the target vehicle speed while the speed limit of
the road on which the host vehicle is traveling does not change, and both the target acceleration
and the target deceleration are set to zero. However, a target acceleration is generated in a
transition period during which the speed limit transitions from a low speed to a high speed, and
conversely, a target deceleration is generated in a transition period during which the speed limit
transitions from a high speed to a low speed. In addition, when the final target vehicle speed
has switched from a target vehicle speed derived from a category other than the speed limit to a
target vehicle speed derived from the speed limit, a target acceleration is generated in a
transition period during which the target vehicle speed increases, and conversely, a target
deceleration is generated in a transition period during which the target vehicle speed decreases.
[0036] The speed command calculation unit 231 has a speed difference computation unit
231a that computes the difference between the speed limit and the actual speed, a first
acceleration limiter computation unit 231b, a second acceleration limiter computation unit 231c,
an acceleration limiter mediation unit 231d, an acceleration-jerk-limit-value-setting unit 231e, a
deceleration limiter computation unit 231f, and a deceleration-jerk-limit-value-setting unit 231g.
[0037] The speed difference computation unit 231a computes a difference in speed
between the speed limit and the host-vehicle speed.

[0038] The first acceleration limiter computation unit 231b (acceleration-limit-value-
setting unit) sets a first acceleration limiter (first acceleration limit value) to increase in a
direction of relaxing a limitation on acceleration correspondingly with an increase in the speed

limit when the target acceleration is generated on the basis of the speed limit. Specifically,
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when the first acceleration limiter is high, a target acceleration having a steep gradient of
vehicle speed increase is generated, and when the first acceleration limiter is low, a target
acceleration having a gradual gradient of vehicle speed increase is generated.

[0039] The second acceleration limiter computation unit 231¢ (acceleration-limit-value-
setting unit) sets a second acceleration limiter (second acceleration limit value) to increase in a
direction of relaxing a limitation on acceleration correspondingly with an increase in the
difference in speed from the speed difference computation unit 231a. Specifically, when the
difference in speed is high, a target acceleration having a steep gradient of vehicle speed
increase is generated, and when the difference in speed is low, a target acceleration having a
gradual gradient of vehicle speed increase is generated.

[0040] The acceleration limiter mediation unit 231d selects one of the first acceleration
limiter from the first acceleration limiter computation unit 231b and the second acceleration
limiter from the second acceleration limiter computation unit 23 I ¢, specifically selecting
whichever of the acceleration limiters is lower. The acceleration limiter mediation unit 231d
then sets the limiter value selected according to selection of the lowest value as a final
acceleration limiter (acceleration limit value).

[0041] The acceleration-jerk-limit-value-setting unit 231 ¢ sets an acceleration jerk limit
value to increase in a direction of relaxing a limitation on acceleration jerk correspondingly
with an increase in the speed limit. The acceleration-jerk-limit-value-setting unit 231e receives
the acceleration limiter (acceleration limit value) from the acceleration limiter mediation unit
231d as input and outputs, as the target acceleration, a value such that a change over time in
acceleration (acceleration jerk) of the acceleration limiter is suppressed.

[0042] The deceleration limiter computation unit 231f (deceleration-limit-value-setting
unit) sets a deceleration limiter (deceleration limit value) to increase in a direction of relaxing a
limitation on deceleration correspondingly as the speed limit decreases. Specifically, when the
deceleration limiter is high, a target deceleration having a steep gradient of vehicle speed
decrease 1s generated, and when the deceleration limiter is low, a target deceleration having a
gradual gradient of vehicle speed decrease is generated.

[0043] The deceleration-jerk-limit-value-setting unit 231g sets a deceleration jerk limit
value to increase in a direction of relaxing a limitation on deceleration jerk correspondingly

with a decrease in the speed limit. The deceleration-jerk-limit-value-setting unit 231g receives
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the deceleration limiter (deceleration limit value) from the deceleration limiter computation
unit 231f as input and outputs, as the target deceleration, a value such that a change over time
in deceleration (deceleration jerk) of the deceleration limiter is suppressed.

[0044] The other speed command calculation unit 232 calculates a speed command value
differing in category from that of the speed command calculation unit 231 (speed limit). For
example, the other speed command calculation unit 232 creates a speed profile corresponding
to adaptive cruise control (ACC) on the basis of the ACC and calculates a speed command
value (ACC) according to the created speed profile. As another example, the other speed
command calculation unit 232 creates a speed profile corresponding to a stop line on the basis
of a stop line in front of the host vehicle and calculates a speed command value (stop line)
according to the created speed profile. As yet another example, the other speed command
calculation unit 232 creates a speed profile corresponding to corner deceleration on the basis of
a tight corner in front of the host vehicle and calculates a speed command value (corner
deceleration) according to the created speed profile. As a further example, the other speed
command calculation unit 232 creates a speed profile corresponding to an obstacle on the basis
of an obstacle present on the travel route of the host vehicle and calculates a speed command
value (obstacle) according to the created speed profile.

[0045] The lowest-speed-command mediation unit 233 selects, as a target vehicle speed,
the lowest value from among a plurality of speed command values calculated by the speed
command calculation unit 231 and the other speed command calculation unit 232. In addition
to selecting the lowest value as the target vehicle speed, the lowest-speed-command mediation
unit 233 simultaneously selects a target acceleration/deceleration that corresponds to the type of
the selected target vehicle speed. Specifically, when the speed command value calculated by
the speed command calculation unit 231 (speed limit) is selected by the lowest-speed-command
mediation unit 233, the target vehicle speed (speed limit) and the target
acceleration/deceleration are generated on the basis of the speed limit of the road on which the
host vehicle is traveling.

[0046] The operation of the invention is described next. The operation in the first
embodiment is described below, and specifically is divided into "Operation for acceleration
characteristic control process," "Operation for deceleration characteristic control process,"

"Problem in a comparative example," "Operation for acceleration characteristic control," and
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"Operation for deceleration characteristic control."
[0047] [Operation for Acceleration Characteristic Control Process]

Figure 3 shows a flow of an acceleration characteristic control process executed by
the autonomous driving control unit 2 in the first embodiment. Figure 4 shows a flow of a
speed-limit-setting process in step S2 of the flow chart shown in Figure 3. Figure 5 shows a
flow of an acceleration-limit-setting process in step S3 of the flow chart shown in Figure 3. An
operation for the acceleration characteristic control process is described below on the basis of
Figures 3 to 8.
[0048] Steps shown in Figure 3 are described below. Upon the initiating of an acceleration
characteristic control, a speed-limit-setting process (Figure 4) is executed in step S1, and the
process advances to step S2. In step 2, following from the setting in step S1 of the speed limit,
an acceleration-limit-setting process (Figure 5) is executed, and the process advances to step S3.
In step S3, following from the setting in step S2 of the acceleration limit, a drive control that
corresponds to the acceleration limit amount is executed, and the acceleration characteristic
control is terminated.
[0049] Thus, in the acceleration characteristic control when the speed limit of the road on
which the host vehicle is traveling increases, following from the speed-limit-setting process
(Figure 4), the acceleration-limit-setting process (Figure 5) is executed on the basis of the speed
limit, and the target acceleration is generated. When the speed limit of the road on which the
host vehicle is traveling increases, a drive control is executed to obtain the generated target
acceleration, whereby accelerated travel derived from acceleration characteristics that are
limited on the basis of the speed limit is achieved.
[0050] An operation for a speed-limit-setting process in step S1 shown in Figure 3, which
is executed by the speed limit information acquisition unit 22, is described next according to
the flow chart shown in Figure 4.
[0051] In step S11, upon the initiating of the speed-limit-setting process, it is determined
whether or not there is a map or sign from which it is possible to acquire the speed limit. If
YES (there is a map or sign), the process advances to step S12; if NO (there is no map or sign),
the process advances to step S13.
[0052] In step S12, following from the determination in step S11 that there is a map or

sign, the speed limit of the road on which the host vehicle is traveling is acquired from the map
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or sign, and the process advances to step S14.

[0053] In step S13, following from the determination in step S11 that there is no map or
sign, the traffic flow of peripheral vehicles is estimated, an upper-limit speed at which the host
vehicle can travel along with the traffic flow is computed, and the process advances to step S14.
[0054] In step S14, following from the acquisition in step S12 of the speed limit, or
following from the computation in step S13 of the upper-limit speed, the speed limit of the road
on which the host vehicle is traveling is set, and the speed-limit-setting process is terminated.
When two speed limits are acquired in step S12 from the map and the sign, the lowest speed is
set as the speed limit. When the upper-limit speed is computed in step S13, the upper-limit
speed is used as the speed limit.

[0055] Thus, during the acquiring of the speed limit, when the speed limit is acquired from
the map or sign, the acquired speed limit is used in an unchanged state as the speed limit
information. When no speed limit is acquired from the map or sign, the traffic flow of
peripheral vehicles is estimated and the upper-limit speed computed as the speed at which the
host vehicle can travel along with the traffic flow is used as the speed limit information. When
two speed limits are acquired from the map and the sign, the lowest speed according to a
selectro is used as the speed limit information.

[0056] The acceleration-limit-setting process in step S2 shown in Figure 3, which is
executed by the speed difference computation unit 23 1a, the first acceleration limiter
computation unit 231b, the second acceleration limiter computation unit 231c, and the
acceleration limiter mediation unit 231d, is described next according to the flow chart shown in
Figure 5.

[0057] In step S21, upon the initiating of the acceleration-limit-setting process, the first
acceleration limit map shown in Figure 6 is read, an acceleration upper-limit value that
corresponds to a speed limit is determined using the first acceleration limit map, and the
process advances to step S24. In the first acceleration limit map, as shown in Figure 6, the
acceleration upper-limit value is set to a low value during travel in metropolitan areas having
low speed limits, and is set to a high value during travel on high-speed roads having high speed
limits. During travel on suburban roads where the speed limit changes from a low speed to a
high speed, the acceleration upper-limit value is set to a variable value linking the low value

and the high value.
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[0058] In step S22, upon the initiating of the acceleration-limit-setting process, the host-
vehicle speed is acquired, and the process advances to step S23.
[0059] In step S23, following from the acquisition in step S22 of the host-vehicle speed,
the second acceleration limit map shown in Figure 8 is read, a deviation (difference in speed)
between the speed limit and the host-vehicle speed is computed, an acceleration limit value is
determined according to the difference in speed using the second acceleration limit map, and
the process advances to step S24. A difference in speed Vir is computed according to a formula
in which a host-vehicle speed Vense is subtracted from a speed limit Viim (i-€., Vair = Viim — Vsense),
as shown in Figure 7. In the second acceleration limit map, as shown in Figure 8, the
acceleration limit value is set to a high value in a region in which the difference in speed Ve is
high, and is set to a low value in a region in which the difference in speed Vairis low. In a
region of transition from a region having a high difference in speed Vgir to a region having a
low difference in speed Viir, the acceleration limit value is set to a variable value linkng the
high value and the low value.
[0060] In step S24, following from step S21 and step S23, the lowest value of a plurality
of acceleration limit amounts is selected, a value obtained by the selection of the lowest value
is used as a final acceleration limit value, and the acceleration-limit-setting process is
terminated.
[0061] Thus, in the control for limiting the upper limit of acceleration, a value obtained by
selection of the lowest value from among the acceleration upper-limit value determined in
accordance with the speed limit and the acceleration limit value determined in accordance with
the difference in speed Vair is used as the final acceleration limit value.
[0062] Accordingly, when the acceleration upper-limit value determined in accordance
with the speed limit is used as the final acceleration limit value, the acceleration is limited in
the following manner according to the first acceleration limit map shown in Figure 6.

(a2) During travel in metropolitan areas having low speed limits, the acceleration is
strictly limited.

(b2) During travel on high-speed roads having high speed limits, the limitation on
acceleration is relaxed.

(c2) During travel on suburban roads having intermediate speed limits, the

limitation on acceleration is relaxed correspondingly with an increase in the speed limit.
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[0063] When the acceleration limit value determined in accordance with the difference in
speed Vir is used as the final acceleration limit value, the acceleration is limited in the
following manner according to the second acceleration limit map shown in Figure 8.

(a3) When the difference in speed Vair is low, the acceleration is strictly limited.

(b3) When the difference in speed Vair is high, the limitation on acceleration is
relaxed.

(c3) When the difference in speed Vair is intermediate, the limitation on
acceleration is relaxed correspondingly with an increase in the difference in speed Vair.
[0064] [Operation for Deceleration Characteristic Control Process]

Figure 9 shows a flow of a deceleration characteristic control process executed by
the autonomous driving control unit 2 in the first embodiment. Figure 10 shows a flow of a
deceleration-limit-setting process in step S5 of the flow chart shown in Figure 9. An operation
for the deceleration characteristic control process is described below on the basis of Figures 9
to 11.
[0065] Steps shown in Figure 9 are described below. Upon the initiating of a deceleration
characteristic control, a speed-limit-setting process (Figure 4) is executed in step S4, and the
process advances to step SS. In step S5, following from the setting in step S4 of the speed limit,
a deceleration-limit-setting process (Figure 10) is executed, and the process advances to step S6.
In step S6, following from the setting in step S5 of the deceleration limit, a braking control that
corresponds to the deceleration limit amount is executed, and the deceleration characteristic
control is terminated.
[0066] The speed-limit-setting process in step S4 shown in Figure 9, which is executed by
the speed limit information acquisition unit 22, is executed according to the flow chart shown
in Figure 4 in regard to the operation for the acceleration characteristic control process, and
therefore description of the speed-limit-setting process is omitted here.
[0067] An operation for a deceleration-limit-setting process in step S5 shown in Figure 9,
which is executed by the deceleration limiter computation unit 231f; is described according to
the flow chart shown in Figure 10.
[0068] In step S51, upon the initiating of a deceleration-limit-setting process, the
deceleration limit map shown in Figure 11 is read, a deceleration limit value that corresponds to

the speed limit is determined using the deceleration limit map, and the deceleration-limit-
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setting process is terminated. In the deceleration limit map, as shown in Figure 11, the
deceleration limit value is set to a high value for accommodating a high deceleration during
travel in metropolitan areas having low speed limits, and is set to a low value for limiting by a
small deceleration during travel on high-speed roads having high speed limits. During travel on
suburban roads where the speed limit changes from a low speed to a high speed, the
deceleration limit value is set to a variable value linking the high value and the low value.
[0069] Thus, in the control for limiting the upper limit of deceleration, the deceleration
limit value determined in accordance with the speed limit is used.

[0070] Accordingly, the deceleration is limited in the following manner according to the
deceleration limit map shown in Figure 11.

(a4) During travel in metropolitan areas having low speed limits, the deceleration
limit is relaxed.

(b4) During travel on high-speed roads having high speed limits, the deceleration is
strictly limited.

(c4) During travel on suburban roads having intermediate speed limits, the
limitation on deceleration is made stricter correspondingly with an increase in the speed limit.
[0071] [Problem in a Comparative Example]

Figure 12 shows a merge operation on a path merging from a typical road to a
high-speed road, and Figure 13 shows speed characteristics derived from acceleration during
merging from a suburban road to a high-speed road, and speed characteristics derived from
acceleration during setting off from a stopped state on a road in a metropolitan area, in a
comparative example. A problem in the comparative example is described below on the basis
of Figures 12 and 13.

[0072] First, in the comparative example, an acceleration limit is set in accordance with a
deviation (difference in speed) between a speed limit and a host-vehicle speed.

[0073] In this comparative example, consideration is given only to the difference in speed
between the speed limit and the host-vehicle speed, and not to the actual speed limit of a road
on which a host vehicle is traveling. Therefore, a problem is presented in that it is difficult to
achieve a suitable sense of acceleration during both travel on high-speed roads having high
speed limits and travel in metropolitan areas having low speed limits.

[0074] Specifically, as shown in Figure 13, the same acceleration (speed increase gradient)

-15-—



CA 03068955 2020-01-03

is set in cases where the differences in speed between the speed limit and the host-vehicle speed
are the same. Therefore, when an acceleration suitable for travel on high-speed roads having
high speed limits is set, the acceleration will be excessive during travel in metropolitan areas,

" and a passenger will experience unpleasant sensations and a traffic flow will be disturbed.
Conversely, when an acceleration suitable for travel in metropolitan areas having low speed
limits is set, the acceleration will be insufficient during travel on high-speed roads, and a
passenger will experience unpleasant sensations and the traffic flow will be disturbed.

[0075] In particular, when acceleration is excessive during travel in metropolitan areas,
only the host vehicle is accelerating when vehicles in the periphery of the host vehicle are
traveling at a substantially constant speed, and the traffic flow in the metropolitan area is
disturbed. In the case of a driving-assisted vehicle such as an autonomously driven vehicle, a
passenger intends to travel along with the traffic flow and does not intend that only the host
vehicle accelerates, and therefore a passenger will experience unpleasant sensations.

[0076] When acceleration is insufficient during travel on high-speed roads, during
merging on a path merging from a typical road to a high-speed road as shown in Figure 12, the
host vehicle approaches at a low speed while vehicles traveling on the high-speed road are
traveling at high speeds, and the host vehicle cannot merge onto the high-speed road. In the
case of a driving-assisted vehicle such as an autonomous driving vehicle, a passenger intends to
merge smoothly along with the traffic flow of the high-speed road and does not intend to wait
in order to merge, and therefore a passenger will experience unpleasant sensations.

[0077] [Operation for Acceleration Characteristic Control]

Figure 14 shows speed characteristics derived from acceleration during merging
from a suburban road to a high-speed road, and speed characteristics derived from acceleration
during setting off from a stopped state on a road in a metropolitan area, in the first embodiment.
An operation for an acceleration characteristic control is described below on the basis of Figure
14.

[0078] During merging from a suburban road to a high-speed road in the first embodiment,
the limitation on acceleration is relaxed due to traveling on a high-speed road having a high
speed limit. Specifically, due to the high speed limit, acceleration characteristics (speed
increase gradient characteristics) are set to be sharper than in the comparative example

(characteristic shown by dashed lines), as shown in an upper part of Figure 14.
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[0079] Therefore, in an approach during merging from a suburban road to a high-speed
road, the speed of the host vehicle responsively rises to the speed of other vehicles traveling on
the high-speed road, and the host vehicle can merge smoothly along with the traffic flow on the
high-speed road. Because travel at an intermediate acceleration is achieved during merging
onto the high-speed road, as intended by a passenger, a passenger will not experience
unpleasant sensations.

[0080] During setting off from a stopped state on a road in a metropolitan area in the first
embodiment, the limitation on acceleration is strengthened due to traveling in a metropolitan
area having a low speed limit. Specifically, due to the low speed limit, acceleration
characteristics (speed increase gradient characteristics) are set to be gentler than in the
comparative example (characteristic shown by dashed lines), as shown in a lower part of Figure
14.

[0081] Therefore, during setting off from a stopped state on a road in a metropolitan area,
the speed of the host vehicle gradually increases, and the host vehicle can merge smoothly
along with the traffic flow of peripheral vehicles that are traveling at a substantially constant
speed. Because travel at a gradual acceleration for setting off is achieved during setting off on a
road in a metropolitan area, as intended by a passenger, a passenger will not experience
unpleasant sensations.

[0082] [Operation for Deceleration Characteristic Control]

Figure 15 shows speed characteristics derived from deceleration during merging
from a high-speed road to a suburban road, and speed characteristics derived from deceleration
during stopping from low-speed travel on a road in a metropolitan area, in the first embodiment.
An operation for a deceleration characteristic control is described below on the basis of Figure
15.

[0083] During merging from a high-speed road to a suburban road in the first embodiment,
the limitation on deceleration is strengthened, opposite to that of the limitation on acceleration,
due to traveling on a high-speed road having a high speed limit. Specifically, due to the high
speed limit on the high-speed road, deceleration characteristics (speed decrease gradient
characteristics) are set to be gentle, as shown in an upper part of Figure 15.

[0084] Therefore, during merging from a high-speed road to a suburban road, the speed of

the host vehicle gradually decreases, and the host vehicle can merge smoothly so as to follow
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the traffic flow of peripheral vehicles on the suburban road. Because travel at a deceleration at
which the speed gradually decreases is achieved during merging from a high-speed road to a
suburban road, as intended by a passenger, a passenger will not experience unpleasant
sensations.

[0085] During stopping from low-speed travel on a road in a metropolitan area in the first
embodiment, the limitation on deceleration is relaxed, opposite to the limitation on acceleration,
due to traveling in a metropolitan area having a low speed limit. Specifically, due to the low
speed limit in the metropolitan area, deceleration characteristics (speed decrease gradient
characteristics) are set to be sharp, as shown in a lower part of Figure 15.

[0086] Therefore, it is possible to decelerate quickly on roads in metropolitan areas in
cases where the speed limit has decreased, and it is made easier to actively ensure safety on
roads having poor visibility or on roads having low speed limits for which there is a possibility
that unexpected obstacles will suddenly appear.

[0087] The effects of the invention are described next. In the method and device for
generating a target vehicle speed of a driving-assisted vehicle in the first embodiment, the
effects listed below are obtained.

[0088] (1) A method for generating a target vehicle speed of a driving-assisted vehicle
(autonomous driving vehicle), the method involving generating a target vehicle speed of a host
vehicle in accordance with a speed limit of a travel path of the host vehicle. During travel, the
speed limit of the travel path of the host vehicle is acquired. A target acceleration is generated
together with the generation of the target vehicle speed in accordance with the speed limit.
During generation of the target acceleration, an acceleration limit value (acceleration limiter) is
set so as to increase in a direction of relaxing a limitation on acceleration correspondingly with
an increase in the speed limit (target vehicle speed generation unit 23; Figure 6). Therefore, it is
possible to provide a method for generating a target vehicle speed of a driving-assisted vehicle
(autonomous driving vehicle) in which, during travel with driving assistance (autonomous
driving), a passenger is prevented from experiencing unpleasant sensations, and disturbance of
traffic flows is also prevented, in correspondence with a variety of roads having different speed
limits. Specifically, because the target acceleration is generated according to the speed limit, it
is possible to set acceleration characteristics that correspond to the speed limit of the road on

which the host vehicle is traveling. It is also possible for the host vehicle to travel without a
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passenger experiencing unpleasant sensations and without disturbing the traffic flows, in
correspondence with a variety of roads. Furthermore, because the acceleration limit value
(acceleration limiter) is set so as to increase in a direction of relaxing the limitation on
acceleration correspondingly with an increase in the speed limit, it is possible to achieve
differences in sense of acceleration and ride comfort between times when the speed limit is
high and times when the speed limit is low.

[0089] (2) During generation of the target acceleration, a target acceleration having an
sharp gradient of vehicle speed increase is generated when the acceleration limit value
(acceleration limiter) is high, and a target acceleration having a gradual gradient of vehicle
speed increase is generated when the acceleration limit value (acceleration limiter) is low
(speed command calculation unit 231; Figure 14). Therefore, in addition to the effects in (1)
above, it is possible to achieve both sharp acceleration for following a traffic flow during travel
on a high-speed road and gradual acceleration for realizing a sense of security during travel in a
metropolitan area.

[0090] (3) During generation of the target acceleration, an acceleration jerk limit value is
set so as to increase in a direction of relaxing a limitation on acceleration jerk correspondingly
with an increase in the speed limit (acceleration-jerk-limit-value-setting unit 231e; Figure 2).
Therefore, in addition to the effects in (1) and (2) above, it is possible to make a change over
time in acceleration smooth and to achieve both a sense of acceleration and ride comfort by
limiting acceleration jerk.

[0091] (4) During setting of the acceleration limit value, a first acceleration limit value
(first acceleration limiter) is set so as to increase correspondingly with an increase in the speed
limit (first acceleration limiter computation unit 231b), a second acceleration limit value
(second acceleration limiter) is set so as to increase correspondingly with an increase in a
difference in speed between the speed limit and a host-vehicle speed (second acceleration
limiter computation unit 231c), and the lower of the first acceleration limit value and the
second acceleration limit value is selected (acceleration limiter mediation unit 231d; Figure 2).
Therefore, in addition to the effects in (1) through (3) above, it is possible, while the host-
vehicle speed is away from the speed limit, to make acceleration gradual upon approaching the
speed limit while outputting an acceleration that corresponds to the speed limit.

[0092] (5) A method for generating a target vehicle speed of a driving-assisted vehicle
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(autonomous driving vehicle), the method involving generating a target vehicle speed of a host
vehicle in accordance with a speed limit of a travel path of the host vehicle. During travel, the
speed limit of the travel path of the host vehicle is acquired. A target deceleration is generated
together with the generation of the target vehicle speed in accordance with the speed limit.
During the generating of the target deceleration, a deceleration limit value (deceleration limiter)
is set so as to increase in a direction of relaxing a limitation on deceleration correspondingly
with a decrease in the speed limit (speed command calculation unit 231; Figure 11). Therefore,
it is possible to provide a method for generating a target vehicle speed of a driving-assisted
vehicle (autonomous driving vehicle) in which a demand for sharp deceleration is met, and
disturbance of traffic flows, in correspondence with a variety of roads having different speed
limits is prevented, during travel with driving assistance (autonomous driving). Specifically,
because the target deceleration is generated according to the speed limit, it is possible to set
deceleration characteristics that correspond to the speed limit of the travel path of the host
vehicle. It is also possible for the host vehicle to meet a demand for sharp deceleration in
response to, inter alia, the sudden appearance of unexpected obstacles during travel in
metropolitan areas, and to actively ensure safety. Furthermore, because the deceleration limit
value (deceleration limiter) is set so as to increase in a direction of relaxing the limitation on
deceleration correspondingly with a decrease in the speed limit, it is possible to achieve
differences in sense of deceleration and ride comfort between times when the speed limit is
high and times when the speed limit is low.

[0093] (6) During the generating of the target deceleration, a target deceleration having an
sharp gradient of vehicle speed decrease is generated when the deceleration limit value
(deceleration limiter) is high, and a target deceleration having a gradual gradient of vehicle
speed decrease is generated when the deceleration limit value (deceleration limiter) is low
(speed command calculation unit 231; Figure 15). Therefore, in addition to the effects in (5)
above, it is possible to achieve both gradual deceleration in which no unpleasant sensations are
produced during travel on high-speed roads and sharp deceleration for making it easier to
actively ensure safety during travel in metropolitan areas.

[0094] (7) During the generating of the target deceleration, a deceleration jerk limit value
is set so as to increase in a direction of relaxing a limitation on deceleration jerk

correspondingly with a decrease in the speed limit (deceleration-jerk-limit-value-setting unit
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231g; Figure 2). Therefore, in addition to the effects in (5) and (6) above, it is possible to make
a change over time in deceleration smooth and to achieve both a sense of deceleration and ride
comfort by limiting deceleration jerk.

{0095} (8) During acquisition of speed limit information, a default speed limit derived by
recognition of a road sign is acquired as the speed limit (speed limit information acquisition
unit 22; Figure 1). Therefore, in addition to the effects in (1) through (7) above, it is possible to
change acceleration characteristics and deceleration characteristics in accordance with the
default speed limit disclosed on the road sign.

[0096] (9) During acquisition of speed limit information, a default speed limit derived
using prior information from map data is acquired as the speed limit (speed limit information
acquisition unit 22; Figure 1). Therefore, in addition to the effects in (1) through (8) above, it is
possible to change the acceleration characteristics and deceleration characteristics in
accordance with the default speed limit expressed in the map data.

[0097] (10) During the acquiring of the speed limit information, when it is impossible to
acquire the speed limit from road signs or from the map data, a speed determined as a speed at
which it is possible to travel without significantly departing from the traffic flow, on the basis
of traffic flow information estimated from a plurality of items of peripheral vehicle position
information obtained from onboard sensors, is acquired as the speed limit (speed limit
information acquisition unit 22; Figure 1). Therefore, in addition to the effects in (1) through (9)
above, it is possible to acquire the speed limit on the basis of the traffic flow information when
it is impossible to acquire the speed limit from road signs or from the map data.

[0098] (11) During the acquiring of the speed limit information, when a plurality of speed
limits are acquired, the lowest value of the plurality of speed limits is selected as the speed limit
(speed limit information acquisition unit 22: Figure 1). Therefore, in addition to the effects in
(1) through (9) above, it is possible to select a speed limit at which safer travel is ensured from
among a plurality of speed limits.

[0099] (12) A device for generating a target vehicle speed of a driving-assisted vehicle
equipped with a controller (autonomous driving control unit 2) for generating a target vehicle
speed of a host vehicle in accordance with a speed limit of a travel path of the host vehicle,
wherein the controller (autonomous driving control unit 2) comprises a speed limit information

acquisition unit 22 and a target vehicle speed generation unit 23. During travel, the speed limit
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information acquisition unit 22 acquires the speed limit of the travel path of the host vehicle.
The target vehicle speed generation unit 23 generates a target acceleration together with the
generation of the target vehicle speed in accordance with the speed limit and, during generation
of the target acceleration, sets an acceleration limit value to increase in a direction of relaxing a
limitation on acceleration correspondingly with an increase in the speed limit (Figure 1).
Therefore, it is possible to provide a device for generating a target vehicle speed of a driving-
assisted vehicle (autonomous driving vehicle) in which, during travel with driving assistance
(autonomous driving), a passenger is prevented from feeling unpleasant sensations, and
disturbance of traffic flows is also prevented, in correspondence with a variety of roads having
different speed limits.

[0100] In the foregoing, a method and device for generating a target vehicle speed of a
driving-assisted vehicle of the present disclosure were described with reference to the first
embodiment. However, the specific configuration thereof is not limited to that of the first
embodiment; modifications to the design, additions, etc., are possible without departing from
the spirit of the invention as set forth in the accompanying claims.

[0101] In the first embodiment, the speed limit information acquisition unit 22 was
described as acquiring the speed limit information from road signs, map data, and a traffic flow
surrounding the host vehicle. However, another example of the speed limit information
acquisition unit acquires, according to infrastructure information related to traffic, speed limit
information when the speed limit is temporarily changed due to weather, etc.

[0102] In the first embodiment, an example was cited in which pre-limitation target
acceleration characteristics and target deceleration characteristics are subjected to limiter
computation processing in accordance with the speed limit, whereby the acceleration limit
value and/or the deceleration limit value are obtained. However, a configuration may also be
adopted in which, for example, pre-limitation target acceleration characteristics and target
deceleration characteristics are filtered using a filter that corresponds to a speed limit to thereby
obtain an acceleration limit value and/or a deceleration limit value.

[0103] In the first embodiment, the method and device for generating a target vehicle
speed according to the present disclosure are applied to an autonomous driving vehicle in
which steering/drive/braking are autonomously controlled through selection of an autonomous

driving mode. However, the method and device for generating a target vehicle speed according
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to the present disclosure can also be applied to vehicles in which a target vehicle speed is used
to support driving of a driver, such as a driving-assisted vehicle that supports driving of a driver

by displaying a target vehicle speed, or a driving-assisted vehicle equipped only with an ACC.

—23—



CA 03068955 2020-01-03

Claims
[Claim 1] (Amended)

A method for generating a target vehicle speed of a driving-assisted vehicle in
which a target vehicle speed of a host vehicle is generated in accordance with a speed limit
of a travel path of the host vehicle, wherein the method is characterized in that:

acquiring the speed limit of the travel path of the host vehicle during travel,

generating a target acceleration in accordance with the speed limit; and

relaxing a limitation on acceleration during the generating of the target acceleration
to a greater extent when the speed limit of the travel path of the host vehicle is high as
compared to when the speed limit of the travel path of the host vehicle is low.
[Claim 2] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 1, wherein the method is characterized in that

during the generating of the target acceleration, the limitation on acceleration is
relaxed correspondingly with an increase in the speed limit of the travel path of the host
vehicle.
[Claim 3] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 1 or 2, wherein the method is characterized in that

during the generating of the target acceleration, a target acceleration having an sharp
gradient of vehicle speed increase is generated due to an acceleration limit value being set to
be increased when the limitation on acceleration is relaxed, and a target acceleration having
a gradual gradient of vehicle speed increase is generated due to the acceleration limit value
being set to be decreased when the limitation on acceleration is made stricter.
[Claim 4] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to any one of claims 1-3, wherein the method is characterized in that

during the generating of the target acceleration, an acceleration jerk limit value is set
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to be increased in a direction of relaxing a limitation on acceleration jerk correspondingly
with an increase in the speed limit of the travel path of the host vehicle.
[Claim 5] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 3 or 4, wherein the method is characterized in that

during setting of the acceleration limit value, a first acceleration limit value is set to
be increased correspondingly with an increase in the speed limit, a second acceleration limit
value is set to be increased correspondingly with an increase in a difference in speed
between the speed limit and a host-vehicle speed, and the lower of the first acceleration limit
value and the second acceleration limit value is selected as the acceleration limit value.
[Claim 6] (Amended)

A method for generating a target vehicle speed of a driving-assisted vehicle, in which
a target vehicle speed of a host vehicle is generated in accordance with a speed limit of a
travel path of the host vehicle, wherein the method is characterized in that:

acquiring the speed limit of the travel path of the host vehicle during travel;

generating a target deceleration in accordance with the speed limit; and

during the generating of the target deceleration, a limitation on deceleration is
relaxed to a greater extent when the speed limit of the travel path of the host vehicle is low
as compared to when the speed limit of the travel path of the host vehicle is high.
[Claim 7] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 6, wherein the method is characterized in that

during the generating of the target deceleration, the limitation on deceleration is
relaxed correspondingly with a decrease in the speed limit of the travel path of the host
vehicle.
[Claim 8] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 6 or 7, wherein the method is characterized in that

during the generating of the target deceleration, a target deceleration having a sharp

-25 -

AMENDED
SHEET |




CA 03068955 2020-01-03

gradient of vehicle speed decrease is generated due to a deceleration limit value being set to
be increased when the limitation on deceleration is relaxed, and a target deceleration having
a gradual gradient of vehicle speed decrease is generated due to the deceleration limit value
being set to be decreased when the limitation on deceleration is made stricter.
[Claim 9] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to any one of claims 6-8, wherein the method is characterized in that

during the generating of the target deceleration, a deceleration jerk limit value is set
to be increased in a direction of relaxing a limitation on deceleration jerk correspondingly
with a decrease in the speed limit of the travel path of the host vehicle.
[Claim 10] (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to any one of claims 1-9, wherein the method is characterized in that

during the acquiring of the speed limit of the travel path of the host vehicle, a default
speed limit derived by recognition of a road sign is acquired during travel as the speed limit
of the travel path of the host vehicle.
[Claim 11]  (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to any one of claims 1-10, wherein the method is characterized in that

during the acquiring of the speed limit of the travel path of the host vehicle, a default
speed limit derived using prior information from map data is acquired during travel as the
speed limit of the travel path of the host vehicle.
[Claim 12]  (Amended)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to claim 10 or 11, wherein the method is characterized in that

during the acquiring of the speed limit of the travel path of the host vehicle, when it
is impossible to acquire the speed limit from road signs or from map data during travel, a
speed determined as a speed at which it is possible to travel without significantly departing

from the traffic flow, on the basis of traffic flow information estimated from a plurality items
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of peripheral vehicle position information obtained from onboard sensors, is acquired as the
speed limit of the travel path of the host vehicle.
[Claim 13]  (Added)

The method for generating a target vehicle speed of a driving-assisted vehicle
according to any one of claims 10—12, wherein the method is characterized in that

during the acquiring of the speed limit of the travel path of the host vehicle, when a
plurality of speed limits are acquired during travel, the lowest value of the plurality of speed
limits is selected as the speed limit of the travel path of the host vehicle.
[Claim 14]  (Added)

A device for generating a target vehicle speed of a driving-assisted vehicle equipped
with a controller that generates a target vehicle speed of a host vehicle in accordance with a
speed limit of a travel path of the host vehicle, wherein the device is characterized in that:

the controller comprises

a speed limit information acquisition unit that acquires the speed limit of the travel
path of the host vehicle during travel; and

a target vehicle speed generation unit that generates a target acceleration in
accordance with the speed limit, and

during generation of the target acceleration, the target vehicle speed generation unit
relaxes a limitation on acceleration to a greater extent when the speed limit of the travel path
of the host vehicle is high as compared to when the speed limit of the travel path of the host

vehicle is low.
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