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(57) ABSTRACT

Follow-up steering control is executed in a vehicle speed
region where vehicle speed VO is less than V1, and for a
vehicle speed region to the higher speed side, a target yaw
rate yt for the vehicle is calculated depending on the current
positions of a preceding vehicle and the vehicle, and a power
steering instructed current value ic for following up the
preceding vehicle is calculated based on the target yaw rate
vt and output to an electrical power steering control unit. On
the other hand, for a vehicle speed region to the lower speed
side, a target steering angle St for the vehicle is calculated
depending on the current positions of the preceding vehicle
and the vehicle, and a power steering instructed current
value ic for following up the preceding vehicle is calculated
based on the target steering angle St.
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VEHICLE DRIVE ASSIST DEVICE

[0001] This application claims benefit of Japanese Appli-
cation No. 2005-118706 filed on Apr. 15, 2005, the contents
of which are incorporated herein by this reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a drive assist
device for a vehicle for carrying out automatic steering
control by generating steering wheel torque that follows a
preceding vehicle.

[0004] 2. Description of Related Art

[0005] In recent years, there has been research and prac-
tical implementation of follow-up traveling control follows
the preceding vehicle and traveling control device keeps a
distance between the vehicle and the preceding vehicle
constant, by detecting traveling environment in front of the
vehicle using cameras mounted on the vehicle and detecting
the preceding vehicle from the traveling environment data.

1. Field of the Invention

[0006] For example, Japanese Patent Laid-open No. 2003-
81123 discloses technology, in a steering control system for
a vehicle that detects a traveling lane to cause a vehicle to
follow along the traveling lane, for calculating a target yaw
rate using forward viewpoint lateral displacement, vehicle
speed, and forward viewpoint distance, and generating steer-
ing wheel torque so as to obtain the calculated target yaw
rate.

[0007] However, with the steering control system as dis-
closed in Japanese Patent Laid-open No. 2003-81123
described above, since target yaw rate is set to carry out
steering control, in a specified control region, particularly in
a region where sufficient yaw rate is not being generated,
such as a low speed region, it is not possible to accurately
set a travel locus to be made a target, and there is a problem
that it is not possible to carry out follow-up control with
respect to the preceding vehicle with good precision.

[0008] The present invention has been conceived in view
of the above-described problems, and an object of the
present invention is to provide a vehicle drive assist device
that can accurately obtain a travel locus to be followed even
in, for example, a low speed travel region, and that can carry
out follow-up control with good precision.

SUMMARY OF THE INVENTION

[0009] A drive assist device for a vehicle of the present
invention comprises: vehicle travel information detecting
means for detecting travel information of a vehicle; preced-
ing vehicle information detecting means for recognizing a
preceding vehicle and detecting the preceding vehicle infor-
mation; target yaw rate calculating means for, when vehicle
speed is in previously set first vehicle speed region, calcu-
lating a yaw rate to be made a target for the vehicle
according to the current position of the preceding vehicle
and the current position of the vehicle; first steering control
amount calculating means for calculating a first steering
control amount to follow up the preceding vehicle based on
the yaw rate made the target; target steering angle calculat-
ing means for, when the vehicle speed is in a previously set
second vehicle speed region, calculating a steering angle to
be made a target for the vehicle based on current position of
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the preceding vehicle and current position of the vehicle;
and second steering control amount calculating means for
calculating a second steering control amount for following
up the preceding vehicle based on the steering angle made
the target.

[0010] The above and other objects, features and advan-
tages of the invention will become more clearly understood
from the following description referring to the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic block diagram of a drive
assist device mounted on a vehicle according to a first
embodiment of the present invention.

[0012] FIG. 2 is a flow chart of a follow-up steering
control program according to the first embodiment of the
present invention.

[0013] FIG. 3 is an explanatory drawing showing a rela-
tionship between a vehicle and a coordinate position of a
preceding vehicle, according to the first embodiment of the
present invention.

[0014] FIG. 4 is a supplementary explanatory drawing for
the case where there is an obstacle on the left side of the
preceding vehicle, according to the first embodiment of the
present invention.

[0015] FIG. 5 is a supplementary explanatory drawing for
the case where there is the obstacle on the right side of the
preceding vehicle, according to the first embodiment of the
present invention.

[0016] FIG. 6 is a flow chart of the follow-up steering
control program according to a second embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0017] A first embodiment of the present invention will be
described in the following based on FIG. 1 to FIG. 5.

[0018] InFIG. 1, reference numeral 1 is a vehicle such as
a car, and a cruise control system (ACC (Adaptive Cruise
Control) system) 2 as one example of a drive assist device
is mounted on the vehicle 1. The ACC system 2 has a stereo
camera 3, a stereo image recognition unit 4 and a control unit
5 as main component elements. With the ACC system 2,
basically, when in a constant speed traveling control state
with no preceding vehicle running ahead of the vehicle 1,
traveling in a state where a vehicle speed set by the driver
is maintained, when there is then a preceding vehicle auto-
matic follow-up control including follow-up acceleration
and deceleration control and follow-up steering control is
executed. Also, as vehicle traveling information detecting
means, a vehicle speed sensor 6 for detecting vehicle speed
V0, a steering wheel angle sensor 7 for detecting steering
wheel angle OH, and a yaw rate sensor 8 for detecting yaw
rate yr are provided with the vehicle 1, with vehicle speed V0
being input to the stereo image recognition unit 4 and the
control unit 5, and steering wheel angle OH and yaw rate yr
being input to the control unit 5. An ON-OFF signal for a
brake pedal is also input from a brake switch, not shown, to
the control unit 5.
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[0019] Also, signals according to various switches from a
constant speed traveling switch 9 comprised of a plurality of
switch types connected to a constant speed traveling opera-
tion lever provided at the side of a steering column etc. are
input to the control unit 5. The constant speed traveling
switch 9 is made up of a vehicle speed setting switch for
setting target vehicle speed at the time of constant speed
travel, a coast switch mainly for variable setting of target
vehicle speed to a reduced value, and a resume switch for
mainly variable setting the target vehicle speed to an
increased value, etc. A main switch (not shown in the
drawing) for turning constant speed traveling control and
automatic follow-up control ON or OFF is also provided in
the vicinity of the constant speed traveling operation lever.

[0020] The stereo camera 3 is comprised of a set of (left
and right) CCD cameras that use solid-state image pick-up
device such as charge coupled devices (CCD), for example,
as a stereo optical system. These left and right CCD cameras
are respectively attached to the front ceiling inside the
vehicle compartment a fixed distance apart, they pick up
image stereoscopically subjects outside the vehicle from
different view points, and output image data to the stereo
image recognition unit 4.

[0021] The stereo image recognition unit 4 receives as
inputs image data from the stereo camera 3 and vehicle
speed V0 from the vehicle speed sensor 6, detects forward
information of white line data and solid object data in front
of the vehicle 1 based on image data from the stereo camera
3, and estimates a traveling path on which the vehicle 1 will
move (vehicle traveling path). The preceding vehicle in front
of'the vehicle 1 is then extracted, and respective data for the
preceding vehicle position (for example, as shown in FIG.
3, a coordinate position on an X-Z coordinate system with
the vehicle 1 made the origin), preceding vehicle distance
(distance between vehicles), preceding vehicle speed
((amount of change in inter-vehicle distance)+(vehicle
speed)) preceding vehicle acceleration (differential value of
preceding vehicle speed), position of stationary objects other
than preceding vehicle, white line coordinates, white line
recognition distance, vehicle traveling path coordinates, etc.
are output to the control unit 5.

[0022] Here, in the stereo image recognition unit 4, pro-
cessing of image data from the stereo camera 3 is carried out
as follows, for example. First of all, for one set of stereo
image pairs for the environment in the traveling direction of
the vehicle 1 picked up by the CCD cameras of the stereo
camera 3, processing is carried out to obtain distance infor-
mation using the principle of triangulation from an amount
of deviation of corresponding positions, to generate a dis-
tance image representing three-dimensional distance distri-
bution. Then, based on this data, well known grouping
processing and comparison of previously stored three-di-
mensional road layout data, solid object data etc., are
performed to extract lane data, side wall data such as for
guardrails existing along the road, curbs, etc., and data for
solid objects such as vehicles.

[0023] With the solid object data, distance to the solid
object and temporal change in this distance (relative velocity
of the vehicle 1) are obtained, and particularly for vehicles
on the same traveling path as the vehicle that are extremely
close, vehicles that are traveling at a specified speed (for
example, 0 km/h or greater) in almost the same direction as
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the vehicle 1 are extracted as preceding vehicles. Inciden-
tally, any vehicle, among preceding vehicles, that is travel-
ing at a speed of about 0 knm/h is recognized as a stopping
preceding vehicle. Also, solid object information and pre-
ceding vehicle information store positional information for
rear surface left end point and right end point, and also store
a substantial center of the rear surface left end point and
right end point as center of gravity information for a solid
object or preceding vehicle. In this way, the stereo camera 3
and stereo image recognition unit 4 are provided as preced-
ing vehicle information detecting means, lane detecting
means and obstacle detecting means.

[0024] The control unit 5 implements a constant speed
traveling control function for carrying out constant speed
traveling control so that a traveling speed set by a user
operational input is maintained, and an automatic follow-up
control (follow-up acceleration and deceleration control and
follow-up steering control) function, and if a desired vehicle
speed is set by the driver turning a main switch (not shown)
ON and using a constant speed traveling operation lever,
signals from the constant speed traveling switch 9 are input
to the control unit 5. A throttle valve 11 opening degree is
then subjected to feedback control as a signal output to a
throttle valve control unit 10 so that the vehicle speed
detected by the vehicle speed sensor 6 converges to a set
speed set by the driver, and either the vehicle 1 automatically
travels in the constant speed state or a deceleration signal is
input to an automatic brake control unit 12 to cause an
automatic braking operation.

[0025] Also, when carrying out constant speed traveling
control, in the event that the preceding vehicle has been
recognized in the stereo image recognition unit 4, the control
unit 5 automatically switched to automatic follow-up con-
trol, which will be described later. Incidentally, the constant
speed traveling control function and the automatic follow-up
control function are released in cases such as the driver steps
on the brake pedal, when the vehicle speed exceeds a
previously determined upper limit value, or when the main
switch is turned OFF.

[0026] If the travel control for the vehicle shifts to follow-
up traveling control, for example, target headway is calcu-
lated and set based on vehicle speed, and target acceleration
or deceleration is calculated based on the preceding vehicle
distance, preceding vehicle speed, vehicle speed, and target
headway. Then, the throttle 11 opening degree is feedback
controlled as a signal output to the throttle valve control unit
10, or a deceleration signal is output to the automatic brake
control unit 12, to cause follow-up traveling (also including
follow-up stopping and follow-up starting) (follow-up accel-
eration and deceleration control).

[0027] Also, when travel control for the vehicle is shifted
to follow-up traveling control, and the preceding vehicle
performs a change in turning or traveling direction, a power
steering instructed current value ic for an electrical power
steering control unit 13 is calculated and output, in accor-
dance with FIG. 2, which will be described later, to realize
follow-up steering control.

[0028] The follow-up steering control is implemented in a
region where vehicle speed V0 is less than V1 (for example,
35 km/h). In the case of a vehicle speed region to the higher
speed side within the vehicle speed region (a predetermined
first vehicle speed region), a yaw rate (target yaw rate) yt that
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will be made a target for the vehicle 1 is calculated depend-
ing on the current position of the preceding vehicle and the
current position of the vehicle 1, and the power steering
instructed current value ic is calculated as a first steering
control amount for following up the preceding vehicle based
on the target yaw rate yt and output to the electrical power
steering control unit 13.

[0029] On the other hand, in the case of a vehicle speed
region to the lower speed side within the vehicle speed
region (a predetermined second vehicle speed region), a
steering angle (target steering angle) St that will be made a
target for the vehicle 1 is calculated depending on the current
position of the preceding vehicle and the current position of
the vehicle 1, and the power steering instructed current value
ic is calculated as a second steering control amount for
following up the preceding vehicle based on the target
steering St and output to the electrical power steering control
unit 13.

[0030] Incidentally, hysteresis is provided between the
higher side vehicle speed region and lower side vehicle
speed region. Also, in the case of detecting a vehicle lane,
automatic steering control based on the lane (setting a power
steering instructed current value ic along the lane) has
priority. Further, in the case of detecting an obstacle close to
the preceding vehicle, the above mentioned target yaw rate
vt and target steering angle St are set to values for avoiding
the obstacle. In this way, the control unit 5 is configured
having functions as target yaw rate calculating means, first
steering control amount calculating means, target steering
angle calculating means, and second steering control amount
calculating means.

[0031] Incidentally, reference numeral 14 is a liquid crys-
tal monitor for displaying respective operating conditions of
the ACC system 2, and is also used, for example, by an
onboard navigation system.

[0032] Next, description will be given of the follow-up
steering control of the follow-up traveling control, using the
flowchart of FIG. 2. The follow-up steering control program
is executed every specified time when main switch of the
ACC system 2 has been turned on and follow-up steering
control is shifted to, and first of all necessary parameters are
read in, in step (hereafter termed “S”) 101.

[0033] Next, processing advances to S102, and it is deter-
mined whether or not a lane is detected. If the result of the
determination is that a lane is detected, processing advances
to S103 where automatic steering control based on the lane
is carried out, and the program exits.

[0034] The automatic steering control based on the lane
defines a vehicle traveling path parallel to the lane, for
example, and sets the power steering instructed current value
ic for the electrical power steering control unit 13 so as to
steer along this vehicle traveling path.

[0035] Conversely, if the result of determination in S102
is that the lane is not detected, processing advances to S104
where it is determined whether or not the preceding vehicle
is detected. If the result of determination in S104 is that the
preceding vehicle is detected, processing advances to S105
where vehicle speed V0 is compared with a predetermined
vehicle speed threshold value V1 (for example, 35 km/h)
and if the vehicle speed V0 is less than the vehicle speed
threshold value V1 processing advances to S107.
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[0036] On the other hand, if it is determined in S104 that
the preceding vehicle is not detected, or if it is determined
in S105 that the vehicle speed V0 is greater than or equal to
the vehicle speed threshold value V1, processing advances
to S106 where the current steering angle is maintained and
the program then exits.

[0037] 1If, in S104, the preceding vehicle is detected, and
also it is determined in S105 that the vehicle speed V0 is less
than the vehicle speed threshold value V1, processing
advances to S107 where it is determined whether or not there
is the obstacle in the vicinity of the preceding vehicle. In the
event that the determination result in S107 that there is an
obstacle in the vicinity of preceding vehicle, processing
advances to S108, correction of preceding vehicle position
due to obstacle position is carried out, and processing
advances to S109. Conversely, if it is determined that there
is no obstacle in the vicinity of the preceding vehicle,
processing advances directly to S109.

[0038] As shown in FIG. 4, for example, in the event that
there is the obstacle at the left side of the preceding vehicle,
the preceding vehicle position correction due to obstacle
position in S108 changes the center of gravity position of the
preceding vehicle to be followed up to a position derived by
adding length xh (for example, 2.5 m) to an X coordinate of
the right end of the obstacle.

[0039] Conversely, as shown in FIG. 5, in the event that
there is the obstacle at the right side of the preceding vehicle,
the center of gravity position of the preceding vehicle to be
followed up is changed to a position derived by subtracting
length xh (for example, 2.5 m) from an X coordinate of the
left end of the obstacle.

[0040] Thus, processing advances to S109 either directly
from S107 or after carrying out the preceding position
correction in S108, a target travel radius Rt is calculated
based on position of the vehicle 1 and position of the
preceding vehicle currently, using the following equations
(1). Specifically, if, as shown in FIG. 3, in a coordinate
system with the vehicle 1 as an origin O, the coordinates of
the center of gravity of the preceding vehicle are made (xt,
7t), then

Re=(x2+z2)/(2x1) (€8]

[0041] Processing then advances to S110 where it is
determined whether or not a control region setting flag F is
“0”. This control region setting flag F is a flag set to “0”
when, within the vehicle speed region made the object of
control (0=V0<V1: for example, a region of less than 35
km/h), control is executed in a higher speed region, or set to
“1” when executing control in a lower speed region. As will
be described later, this is for variable setting of a region to
give hysterisis between the lower speed region and the
higher speed region.

[0042] If the determination result of S110 is that the
control region setting flag F is set to “0”, namely, the
previous time control was executed in the higher speed
region, process advances to S111 where it is determined
whether or not the vehicle speed V0 is higher than V2 (for
example, 20 km/h). If the determination result in S111 is that
vehicle speed VO is higher than V2, control should be
executed again in the higher speed region, processing
advances to S112, and target yaw rate yt is calculated using
equation (2) below.

yi=VO/Rt )
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[0043] After calculating target yaw rate yt in S112, pro-
cessing advances to S113, power steering instructed current
value ic is calculated from the following equation (3) based
on target yaw rate yt, and output, processing advances to
S114, the control region setting flag F is set to “0”, and the
program exits.

ic=GSR -(yt—yr)+ GVR - (d(yt —yr)/dD) + 3)

GHR -f(yt —yrdt

[0044] where GSR is proportional gain, GVR is differen-
tial gain, and GHR is integral gain.

[0045] Also, if the determination result in S111 is that
vehicle speed V0 is less than or equal to V2, control should
be shifted to the lower speed region, processing advances to
S116, and target steering angle St is calculated using equa-
tion (4) below.

st=(Lw-Ns)/Rt @

[0046] where Lw is wheelbase and Ns is steering gear
ratio.

[0047] After calculating target steering angle St in S116,
processing advances to S117, power steering instructed
current value ic is calculated from the following equation (5)
based on target steering angle St, and output, processing
advances to S118, the control region setting flag F is set to
“17, and the program exits.

ic = GSS - (St—Sr) + GVS - (d(St = Sr)/dD) + )

GHS - f (St—Srdt

[0048] where Sr is actual steered angle (=6H/Ns), GSS is
proportional gain, GVS is differential gain, and GHS is
integral gain.

[0049] On the other hand, if the determination result of
S110 described above is that the control region setting flag
F is set to “1”, namely, the previous time control was
executed in the lower speed region, process advances to
S115 where it is determined whether or not the vehicle speed
V0 is lower than V3 (for example, 15 km/h). If the deter-
mination result in S115 is that vehicle speed V0 is lower than
V3, control should be executed again in the lower speed
region, processing advances to S116, and target steering
angle St is calculated using equation (4) described above.

[0050] After that, processing advances to S117, power
steering instructed current value ic is calculated from the
above equation (5) based on target steering angle St, and
output, processing advances to S118, the control region
setting flag F is set to “1”, and the program exits.

[0051] Also, if the determination result in S115 is that
vehicle speed V0 is greater than or equal to V3, control
should be shifted to the higher speed region, processing
advances to S112, and target yaw rate vyt is calculated using
equation (2) described above.
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[0052] After that, processing advances to S113, power
steering instructed current value ic is calculated from the
above equation (3) based on target yaw rate yt, and output,
processing advances to S114, the control region setting flag
F is set to “0”, and the program exits.

[0053] In this way, in the present embodiment, follow-up
steering control is executed in a region where vehicle speed
V0 is less than V1, and in the case of the higher vehicle
speed region within the vehicle speed region, target yaw rate
yt for the vehicle 1 is calculated depending on the current
position of the preceding vehicle and the current position of
the vehicle 1. Power steering instructed current value ic for
following up the preceding vehicle is then calculated based
on this target yaw rate yt, and output to the electrical power
steering control unit 13. On the other hand, in the case of the
lower vehicle speed region within the vehicle speed region,
target steering angle St for the vehicle 1 is calculated
depending on the current position of the preceding vehicle
and the current position of the vehicle 1. Power steering
instructed current value ic for following up the preceding
vehicle is then calculated based on this target steering angle
St, and output to the electrical power steering control unit
13. For this reason, it is possible to accurately obtain a travel
locus to be followed even in a low speed travel region, for
example, and it becomes possible to perform follow-up
control with good precision.

[0054] Next, a second embodiment of the present inven-
tion will be described based on FIG. 6.

[0055] Incidentally, in the second embodiment, the control
subject region is not only divided into a high speed region
and a low speed region, but in the high speed region also,
when a target course is regarded as a straight line, power
steering instructed current value ic for following up the
preceding vehicle is calculated based on the target steering
angle St and output to the electrical power steering control
unit 13. On the other hand, another case, namely when the
target course describes a curved line, power steering
instructed current value ic is calculated based on the target
yaw rate yt and output to the electrical power steering
control unit 13.

[0056] Specifically, in S109, target travel radius Rt of the
target course is calculated from equation (1) using a rela-
tionship between vehicle position and the center of gravity
of the preceding vehicle. It is then determined in S111 that
speed is greater than or equal to V2, or in S115 that speed
is less than or equal to V3, target travel radius Rt is
compared with set value Rel (for example, 180 m) in S200,
and if Rt is greater than or equal to Rc1 target steering angle
St is calculated in S116, while if Rt is smaller than Rel target
yaw rate yt is calculated in S112.

[0057] Apart from the above-described points, the same
processing as in the above-described first embodiment is
carried out, and description thereof is omitted.

[0058] In this second embodiment, even if vehicle speed
increases, for example, in the case where it is difficult to
detect yaw rate at the time of straight line travel etc, control
using yaw rate is executed at the time of curved line travel,
and it is possible to appropriately exchange yaw rate control
and steering angle control.

[0059] According to the first and second embodiments,
since hysteresis is provided at a boundary between a higher
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speed region and lower speed region in the control subject
region, control is not subject to hunting.

[0060] Further, according to the first and second embodi-
ments, when the obstacle exists in the vicinity of the
preceding vehicle, since following to avoid the obstacle is
performed there is a high degree of safety, and there is no
feeling of anxiety caused to the driver when passing
extremely close to the obstacle.

[0061] Also, according to the first and second embodi-
ments, setting of the travel route along the lane is given
priority when the lane is detected, thus stable follow-up
steering control along the lane is carried out.

[0062] Incidentally, in the follow-up steering control along
the lane, the configuration where priority is given to follow-
up control in the case of detecting the lane is not limited, and
it is also possible to have a configuration where follow-up
steering control along the lane is carried out in the case
where the lane is detected in a situation where the preceding
vehicle is not detected. In this case, lane follow-up steering
control is performed as a supplement to follow-up control
with respect to the preceding vehicle, and can perform
follow-up control with good precision, thus making it pos-
sible to continue execution of follow-up steering control.

[0063] Incidentally, the power steering instructed current
value ic set in the electrical power steering control unit 13
is limited by a specified current value (for example, a control
maximum steering wheel torque corresponding value 5
Nm), and can also be set so that excessive steering force can
not be applied. Also, follow-up acceleration and deceleration
control for automatic follow-up control is not limited to
these embodiments. Further, with these embodiments, rec-
ognition of the preceding vehicle has been carried out based
on images from a stereo camera, but it is also possible to
perform recognition with other techniques, for example,
based on information from a millimeter-wave radar and a
monocular camera.

[0064] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
be understood that the present invention is not limited to
those precise embodiments, and various changes and modi-
fications thereof could be made by one skilled in the art
without departing from the spirit or scope of the invention as
defined in the appended claims.

What is claimed is:
1. A drive assist device for a vehicle, comprising:

vehicle travel information detecting means for detecting
travel information of a vehicle;

preceding vehicle information detecting means for recog-
nizing a preceding vehicle and detecting the preceding
vehicle information;

target yaw rate calculating means for, when vehicle speed
is in previously set first vehicle speed region, calculat-
ing a yaw rate to be made a target for the vehicle
according to the current position of the preceding
vehicle and the current position of the vehicle;

first steering control amount calculating means for calcu-
lating a first steering control amount to follow up the
preceding vehicle based on the yaw rate made the
target;
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target steering angle calculating means for, when the
vehicle speed is in a previously set second vehicle
speed region, calculating a steering angle to be made a
target for the vehicle based on current position of the
preceding vehicle and current position of the vehicle;
and

second steering control amount calculating means for
calculating a second steering control amount for fol-
lowing up the preceding vehicle based on the steering
angle made the target.

2. The drive assist device for the vehicle as disclosed in
claim 1, wherein hysteresis is provided between the first
vehicle speed region and the second vehicle speed region, so
that the case of a transition from a state where the first
steering control amount has been calculated by the first
steering amount calculating means to a state where the
second steering amount is calculated by the second steering
control amount calculating means, it is different to the case
of a transition from a state where the second steering control
amount has been calculated by the second steering amount
calculating means to a state where the first steering amount
is calculated by the first steering control amount calculating
means.

3. The drive assist device for the vehicle, as disclosed in
claim 1, including lane detecting means for detecting a lane,
wherein when the lane is detected steering control along the
lane is executed with priority.

4. The drive assist device for the vehicle, as disclosed in
claim 2, including lane detecting means for detecting a lane,
wherein when the lane is detected steering control along the
lane is executed with priority.

5. The drive assist device for the vehicle, as disclosed in
claim 1, including lane detecting means for detecting a lane,
and in a situation where a preceding vehicle is not detected,
when the lane is detected steering control along the lane is
executed with priority.

6. The drive assist device for the vehicle, as disclosed in
claim 2, including lane detecting means for detecting a lane,
and in a situation where a preceding vehicle is not detected,
when the lane is detected steering control along the lane is
executed with priority.

7. The drive assist device for the vehicle as disclosed in
claim 1, including obstacle detecting means for detecting an
obstacle, wherein when the obstacle is detected in the
vicinity of the preceding vehicle, the yaw rate made a target
and the steering angle made a target are calculated corrected
as necessary to avoid the obstacle.

8. The drive assist device for the vehicle as disclosed in
claim 2, including obstacle detecting means for detecting an
obstacle, wherein when the obstacle is detected in the
vicinity of the preceding vehicle, the yaw rate made a target
and the steering angle made a target are calculated corrected
as necessary to avoid the obstacle.

9. The drive assist device for the vehicle as disclosed in
claim 3, including obstacle detecting means for detecting an
obstacle, wherein when the obstacle is detected in the
vicinity of the preceding vehicle, the yaw rate made a target
and the steering angle made a target are calculated and
corrected as necessary to avoid the obstacle.

10. The drive assist device for the vehicle as disclosed in
claim 4, including obstacle detecting means for detecting an
obstacle, wherein when the obstacle is detected in the
vicinity of the preceding vehicle, the yaw rate made a target
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and the steering angle made a target are calculated and
corrected as necessary to avoid the obstacle.

11. The drive assist device for the vehicle as disclosed in
claim 1, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

12. The drive assist device for the vehicle as disclosed in
claim 2, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

13. The drive assist device for the vehicle as disclosed in
claim 3, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

14. The drive assist device for the vehicle as disclosed in
claim 4, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

15. The drive assist device for the vehicle as disclosed in
claim 5, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.
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16. The drive assist device for the vehicle as disclosed in
claim 6, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

17. The drive assist device for the vehicle as disclosed in
claim 7, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

18. The drive assist device for the vehicle as disclosed in
claim 8, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

19. The drive assist device for the vehicle as disclosed in
claim 9, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

20. The drive assist device for the vehicle as disclosed in
claim 10, wherein, even in the first vehicle speed region,
when a target path of the vehicle is regarded as a straight
line, a steering angle to be made a target of the vehicle is
calculated depending on the current position of the preced-
ing vehicle and the current position of the vehicle, and when
the target path is regarded as a curved path, yaw rate to be
made a target for the vehicle is calculated depending on the
current position of the preceding vehicle and the current
position of the vehicle.

#* #* #* #* #*
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