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(57) ABSTRACT 
A vehicle running control method includes detecting an 
obstacle in front of a vehicle; detecting a dynamic state of the 
vehicle; detecting an operation of the vehicle, the step of 
detecting including detecting at least a first steering operation 
amount of a driver, generating a collision avoidance route; 
calculating a second steering operation amount, the second 
steering operation amount being a steering operation amount 
necessary to be added to the first steering operation amount 
for following the generated collision avoidance route; and 
performing running control of the vehicle based on the gen 
erated collision avoidance route. When the vehicle is in a state 
of avoiding a collision, if the first steering operation amount 
is insufficient for following the generated collision avoidance 
route, the running control of the vehicle is implemented Such 
that the second steering operation amount is used to compen 
sate for the insufficiency of the first steering operation 
amount. 
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FIG. 8 
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VEHICLE RUNNING CONTROL METHOD 
FORAVODING THAT AVEHICLE 
COLLOES WITH AN OBSTACLE 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 12/081,557, filed Apr. 17, 2008, which is based 
upon and claims the benefit of priority from Japanese Patent 
Application No. 2007-126568, filed May 11, 2007, and Japa 
nese Patent Application No. 2008-023763, filed Feb. 4, 2008: 
the entire contents of all applications are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a vehicle running 
control method and a vehicle running control apparatus for 
avoiding that a vehicle collides with an obstacle. 
0004 2. Description of the Related Art 
0005 Conventionally, as disclosed in Japanese Patent No. 
3197307, a vehicle running control apparatus has been 
known, which selects and executes collision avoidance con 
trol from collision avoidance control by steering control, 
collision avoidance control by speed control, and collision 
avoidance control by using both controls, according to a 
running condition of a vehicle and a driver's operating con 
dition. According to Such a running control apparatus, it can 
be avoided that the vehicle collides with an obstacle by the 
collision avoidance control according to the running condi 
tion of the vehicle and the driver's operating condition. 
0006. The running control apparatus disclosed in Japanese 
Patent No. 3 197307 has a configuration in which control is 
interposed in vehicle operation, which is not performed by the 
driver, such that when the driver does not perform a steering 
operation, collision avoidance control is performed by Steer 
ing control; when the driver does not perform a braking 
operation, collision avoidance control is performed by speed 
control; and when the driver does not perform the steering 
operation and the braking operation, collision avoidance con 
trol is performed by the steering control and the speed control. 
Therefore, according to the running control apparatus dis 
closed in Japanese Patent No. 3 197307, when the collision 
avoidance control is different from the driver's operation 
intention, the vehicle operation to be performed by the driver 
is disturbed by the collision avoidance control, and hence, the 
driver may feel discomfort with respect to the collision avoid 
ance control. 
0007. The present invention has been achieved in order to 
solve the above problems. It is an object of the present inven 
tion to provide a vehicle running control method and a vehicle 
running control apparatus that can prevent the driver from 
feeling discomfort with respect to the collision avoidance 
control by performing the collision avoidance control without 
disturbing the driver's vehicle operation as much as possible. 

SUMMARY OF THE INVENTION 

0008. In the vehicle running control method and the 
vehicle running control apparatus according to the present 
invention, a plurality of collision avoidance routes for avoid 
ing that the own vehicle collides with an obstacle is generated 
based on an operating state of the own vehicle, and a collision 
avoidance route corresponding to the driver's vehicle opera 
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tion is selected from the generated collision avoidance routes, 
thereby to perform running control based on the selected 
collision avoidance route. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 Exemplary embodiments of the invention will 
become more fully apparent from the following description 
and appended claims, taken in conjunction with the accom 
panying drawings. Understanding that these drawings depict 
only exemplary embodiments and are, therefore, not to be 
considered limiting of the invention's scope, the exemplary 
embodiments of the invention will be described with addi 
tional specificity and detail through use of the accompanying 
drawings in which: 
0010 FIG. 1 is a block diagram showing a configuration of 
a vehicle running control apparatus according to a first 
embodiment of the present invention; 
0011 FIG. 2 is a functional block diagram of the vehicle 
running control apparatus shown in FIG. 1; 
0012 FIG. 3 is a flowchart showing a flow of a running 
control process according to the first embodiment; 
0013 FIG. 4 shows one example of a collision avoidance 
route generated in the running control process shown in FIG. 
3: 
0014 FIG. 5 is a flowchart showing a flow of a modified 
example of the running control process shown in FIG. 3; 
0015 FIG. 6 is a block diagram showing a configuration of 
a vehicle running control apparatus according to a second 
embodiment of the present invention; 
0016 FIG. 7 is a functional block diagram of the vehicle 
running control apparatus shown in FIG. 6; 
0017 FIG. 8 is a flowchart showing a flow of a running 
control process according to the second embodiment; and 
0018 FIG. 9 shows one example of a collision avoidance 
route generated in the running control process shown in FIG. 
8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0019. A vehicle running control apparatus and operations 
thereof according to first and second embodiments of the 
present invention will be explained below with reference to 
the accompanying drawings. 

First Embodiment 

0020. A configuration and an operation of the vehicle run 
ning control apparatus (hereinafter, "control apparatus') as 
the first embodiment of the present invention is explained 
with reference to FIGS. 1 to 4. 

Configuration of Control Apparatus 
0021. The control apparatus according to the first embodi 
ment is mounted on a vehicle 1, as shown in FIG. 1, and 
includes a radar 2, an imaging device 3, an image processing 
device 4, a yaw rate sensor 5, a lateral G/vertical G sensor 6, 
a wheel speed sensor 7, a steering angle sensor 8, a brake 
pedal sensor 9, a brake actuator 10, a steering actuator 11, and 
a vehicle controller 12 as main components. 
0022. The radar 2 irradiates laser beams forward of the 
vehicle, receives reflected light from an object irradiated with 
the laser beams by a received ray system, and detects time 
difference between a point in time when the laser beams has 
been emitted and a point in time when the reflected light has 
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been received, thereby to measure the presence of an obstacle, 
a distance between the vehicle 1 and the obstacle, and a 
position of the obstacle. The radar 2 inputs a measurement 
result to the vehicle controller 12. 
0023 The imaging device 3 picks up an image in front of 
the vehicle 1 and outputs the image to the image processing 
device 4. The image processing device 4 processes the image 
captured by the imaging device 3 to detect running environ 
ment information of the vehicle 1 such as peripheral vehicles 
and road environment, and inputs a detection result to the 
vehicle controller 12. The radar 2, the imaging device 3, and 
the image processing device 4 function as an obstacle detector 
21 according to the present invention shown in FIG. 2. 
0024. The yaw rate sensor 5 detects a yaw rate occurring in 
the vehicle 1 and inputs a detection value to the vehicle 
controller 12. The lateral G/vertical G sensor 6 detects a 
lateral acceleration G (lateral G) and a vertical acceleration 
(vertical G) occurring in the vehicle 1 and inputs respective 
detection values to the vehicle controller 12. The wheel speed 
sensor 7 detects a rotation speed (wheel speed) of respective 
wheels of the vehicle 1, and inputs detection values thereof to 
the vehicle controller 12. The yaw rate sensor 5, the lateral 
G/vertical G sensor 6, and the wheel speed sensor 7 function 
as a vehicle dynamic state detector 22 according to the present 
invention shown in FIG. 2. 
0025. The steering angle sensor 8 detects a steering angle 
of a steering of the vehicle 1 and inputs a detection value to the 
vehicle controller 12. The brake pedal sensor 9 detects a 
depressed amount of a brake pedal of the vehicle 1 and inputs 
a detection value to the vehicle controller 12. The steering 
angle sensor 8 and the brake pedal sensor 9 function as a 
driver's operation amount detector 23 according to the 
present invention shown in FIG. 2. 
0026. The brake actuator 10 controls a damping fluid pres 
sure supplied to a wheel cylinder of the vehicle 1 to perform 
a braking operation of the vehicle 1 by generating a braking 
force in the vehicle 1. The steering actuator 11 controls the 
steering angle of the steering of the vehicle 1 to perform a 
steering operation of the vehicle 1 by generating a lateral 
force in the vehicle 1. The brake actuator 10 and the steering 
actuator 11 function as a vehicle dynamics control unit 24 
according to the present invention shown in FIG. 2. 
0027. The vehicle controller 12 includes a microcomputer, 
and controls the operation of the brake actuator 10 and the 
steering actuator 11 based on the information input from the 
radar 2, the image processing device 4, the yaw rate sensor 5. 
the lateral G/vertical G sensor 6, the wheel speed sensor 7, the 
steering angle sensor 8, and the brake pedal sensor 9. The 
vehicle controller 12 functions as an avoidance route select 
ing unit 26 and an avoidance-route selecting/correcting unit 
27 according to the present invention shown in FIG. 2, by 
executing a control program by a CPU included therein. 

Running Control Process 
0028. In the control apparatus having Sucha configuration, 
the vehicle controller 12 executes the running control process 
described below to avoid that the vehicle 1 collides with the 
obstacle. An operation of the vehicle controller 12 at the time 
of executing the running control process is explained with 
reference to a flowchart shown in FIG. 3. 

0029. The flow of FIG. 3 starts at a timing where an igni 
tion switch of the vehicle 1 is changed from OFF to ON, and 
the running control process proceeds to step S1. 
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0030. In the process at step S1, the vehicle controller 12 
detects an area in which the vehicle 1 can run (hereinafter, 
“runway') and an object present in the runway by using the 
input information from the radar 2 and the image processing 
device 34. The detection method of the runway has been 
already known at the time offiling the present invention, and 
therefore detailed explanations thereof will be omitted. For 
example, please refer to Japanese Patent No. 3521860, for the 
details of the detection method of the runway. Consequently, 
the process at Step S1 is complete and the running control 
process proceeds to step S2. 
0031. In the process at step S2, the vehicle controller 12 
uses the processing result at step S1 to determine whether an 
object having possibility to collide with the vehicle 1 (here 
inafter, “obstacle') is present in the runway. Because the 
detection method of the obstacle has been already known at 
the time offiling the present invention, detailed explanations 
thereof will be omitted. For example, please refer to Japanese 
Patent Application Laid-Open No. 2000-207693, for the 
details of the detection method of the obstacle. As a result of 
determination, when it is determined that the obstacle is not 
present in the runway, the vehicle controller 12 returns the 
running control process to the process at step S1. On the other 
hand, when it is determined that the obstacle is present in the 
runway, the vehicle controller 12 advances the running con 
trol process to step S3. 
0032. In the process at step S3, the vehicle controller 12 
uses information of the distance between the obstacle and the 
vehicle 1 and a relative velocity between the obstacle and the 
vehicle 1 to calculate the time until the vehicle 1 collides with 
the obstacle confirmed by the process at step S2 as collision 
estimated time T. The distance between the obstacle and 
the vehicle 1 can be calculated by the input information from 
the radar 2, and the relative velocity between the obstacle and 
the vehicle 1 can be calculated by, for example, differentiating 
the calculated distance. Accordingly, the process at step S3 is 
complete and the running control process proceeds to step S4. 
0033. In the process at step S4, the vehicle controller 12 
determines whether the collision estimated time T, calcu 
lated by the process at step S3 is within preset time T. As a 
result of the determination, when the collision estimated time 
T is not within the predetermined time T, the vehicle 
controller 12 returns the running control process to the pro 
cess at step S1. On the other hand, when the collision esti 
mated time T, is within the predetermined time T, the 
vehicle controller 12 advances the running control process to 
step S5. 
0034 Generally, when the collisionestimated timeT, is 
not within the predetermined time T, in other words, when 
the time until the vehicle 1 collides with the obstacle is com 
paratively long, the risk of collision with the obstacle can be 
reduced due to the vehicle operation by the driver, and it is 
high likely that execution of the collision avoidance control 
will not be needed. Therefore, according to the determination 
process at step S4, it is prevented that the process described 
later is executed although the collision avoidance control 
need not be executed, thereby enabling to reduce a processing 
load of the vehicle controller 12. 

0035. In the process at step S5, the vehicle controller 12 
uses the information of the runway detected by the process at 
step S1 and the input information from the yaw rate sensor 5, 
the lateral G/vertical G sensor 6, and the wheel speed sensor 
7, to generate (calculate) a plurality of running routes of the 
vehicle 1 for avoiding the collision with the obstacle as the 
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collision avoidance route, taking the runway and the motion 
state of the vehicle 1 into consideration. 
0036. In the first embodiment, as shown in FIG. 4, the 
vehicle controller 12 generates collision avoidance routes R1, 
R2, and R3 appropriate for respective conditions when the 
driver depresses the brake pedal of the vehicle 1 to start the 
braking operation, when the driver starts the steering opera 
tion to the right, and when the driver starts the steering opera 
tion to the left. At this time, the vehicle controller 12 does not 
generate a collision avoidance route deviated from the run 
way range or a collision avoidance route that cannot avoid a 
collision with the obstacle by the driver's operation of the 
vehicle 1. 
0037 Specifically, when collision avoidance route R1 
appropriate for when the driver starts the braking operation is 
to be generated, the vehicle controller 12 takes into consid 
eration the input information from the yaw rate sensor 5, the 
lateral G/vertical G sensor 6, and the wheel speed sensor 7 and 
tire characteristics of the vehicle 1 at beginning, to set a 
deceleration of the vehicle 1 for avoiding the collision with 
the obstacle, and determines whether the vehicle 1 can avoid 
the collision with the obstacle by the set deceleration. 
0038. When having determining that the vehicle 1 can 
avoid the collision with the obstacle, the vehicle controller 12 
calculates a collision avoidance route by the vehicle control 
only by the deceleration within the runway range. On the 
contrary, when having determining that the vehicle 1 cannot 
avoid the collision with the obstacle, the vehicle controller 12 
calculates a collision avoidance route for avoiding the colli 
sion with the obstacle by generating a minimum lateral force 
required within the runway range. However, an upper limit is 
set to the lateral force, taking the tire characteristics of the 
vehicle 1 into consideration, and when the lateral force 
exceeding the upper limit is required, the vehicle controller 
12 does not calculate the collision avoidance route. 
0039. Likewise, when collision avoidance routes R2 and 
R3 appropriate when the driver starts the steering operation 
(steering operation to the right and steering operation to the 
left) are to be generated, the vehicle controller 12 takes into 
consideration the input information from the yaw rate sensor 
5, the lateral G/vertical G sensor 6, and the wheel speed 
sensor 7 and the tire characteristics of the vehicle 1 at begin 
ning, to set a lateral acceleration of the vehicle 1 for avoiding 
the collision with the obstacle, and determines whether the 
vehicle 1 can avoid the collision with the obstacle by the set 
lateral acceleration. 
0040. When having determined that the vehicle 1 can 
avoid the collision with the obstacle, the vehicle controller 12 
calculates the collision avoidance route by the vehicle control 
only by the lateral acceleration within the runway range. On 
the contrary, when having determined that the vehicle 1 can 
not avoid the collision with the obstacle, the vehicle controller 
12 calculates a collision avoidance route for avoiding the 
collision with the obstacle by generating a minimum braking 
force required within the runway range. However, an upper 
limit is set to the braking force by taking the tire characteris 
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BEFORE CONTROL START POINT 

RUNNING ROUTE OF VEHICLE 
OVERLAPSON COLLISION 
AVOIDANCE ROUTE 

START CONTROLAFTER 
RUNNING ROUTE OVERLAPS ON AVOIDANCE CONTROL 
COLLISIONAVOIDANCE ROUTE 
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tics of the vehicle 1 into consideration, and when the braking 
force exceeding the upper limit is required, the vehicle con 
troller 12 does not calculate the collision avoidance route. 
Further, even when the collision avoidance route by the 
vehicle control only by the lateral acceleration has been cal 
culated, the vehicle controller 12 can also calculate the colli 
sion avoidance route, taking into consideration also the brak 
ing force without exceeding the upper limit, since it is 
generally safer to pass by the obstacle by decelerating the 
vehicle speed as much as possible when the vehicle runs near 
the obstacle. Accordingly, the process at step S5 is complete 
and the running control process proceeds to step S6. 
0041. In the process at step S6, the vehicle controller 12 
refers to the input information from the steering angle sensor 
8 and the brake pedal sensor 9 to determine whether at least 
one of the steering operation and the braking operation by the 
driver has been detected. As a result of determination, when 
any of the steering operation and the braking operation has 
not been detected, the vehicle controller 12 advances the 
running control process to step S8. On the other hand, when at 
least one of the steering operation and the braking operation 
has been detected, the vehicle controller 12 advances the 
running control process to step S7. Any detection method of 
the steering operation can be used, so long as, for example, it 
can detect to which direction, left or right, the steering is 
performed from the steering angle at the time of calculating 
the collision avoidance route at step S5. Further, a method for 
determining not only the steering direction but also whether 
there is a change in the steering angle from the steering angle 
at the time of calculating the collision avoidance route larger 
than a predetermined threshold can be used. Furthermore, it 
can be a method for determining whether steering angle 
Velocity or steering angle acceleration is higher than a prede 
termined threshold, instead of making determination on the 
Steering angle change. 

0042. In the process at step S7, the vehicle controller 12 
selects the collision avoidance route appropriate for the 
operation content of the driver detected by the process at step 
S6 from the plurality of collision avoidance routes generated 
by the process at step S5. Specifically, when the braking 
operation has been detected, the vehicle controller 12 selects 
collision avoidance route R1 appropriate for when the driver 
has started the braking operation; when the steering operation 
to the right has been detected, the vehicle controller 12 selects 
collision avoidance route R2 appropriate for when the driver 
has started Steering to the right; and when the steering opera 
tion to the left has been detected, the vehicle controller 12 
selects collision avoidance route R3 appropriate for when the 
driver has started steering to the left. In this process, the 
vehicle controller 12 basically selects the collision avoidance 
route appropriate for the operation content of the driver. How 
ever, according to the timing where the driver's operation has 
been detected, the content of the collision avoidance control is 
changed as shown in Table 1 below. 

TABLE 1 

RUNNING ROUTE OF VEHICLE 
DOSE NOT OVERLAPON 
COLLISIONAVOIDANCE ROUTE 

DO NOT START COLLISION 
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TABLE 1-continued 

RUNNING ROUTE OF VEHICLE 
OVERLAPSON COLLISION 
AVOIDANCE ROUTE 

DRIVER STARTED OPERATION 
AFTER CONTROL START POINT 

START CONTROLAFTER 

NODRIVERS OPERATION 
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RUNNING ROUTE OF VEHICLE 
DOSE NOT OVERLAPON 
COLLISIONAVOIDANCE ROUTE 

SELECT ANOTHER COLLISION 
RUNNING ROUTE OVERLAPS ON AVOIDANCE ROUTE 
COLLISIONAVOIDANCE ROUTE 
SELECT COLLISIONAVOIDANCE ROUTE ON WEHICH CONTROL 
START POINT IS CLOSEST TO OBSTACLE 

0043. To specifically explain the above process with ref 
erence to Table 1 and FIG. 4, for example, when the driver 
performs the steering operation to the left, the vehicle con 
troller 12 selects collision avoidance route R3 appropriate for 
when the driver has started the steering operation. However, 
in a case that the control start point P on the collision avoid 
ance route R3 is positioned on the obstacle side than the point 
where the driver has started the steering operation or at the 
same point, if the running route of the vehicle 1 according to 
the driver's steering operation does not overlap on the colli 
sion avoidance route R3, the vehicle controller 12 completes 
the vehicle control process. Further, in a case that the control 
start point P on the collision avoidance route R3 is positioned 
closer to the obstacle than the point where the driver has 
started the steering operation or at the same point, if the 
running route of the vehicle 1 according to the driver's steer 
ing operation overlaps on the collision avoidance route R3, 
the vehicle controller 12 executes the collision avoidance 
control from the point where the running route of the vehicle 
1 according to the driver's steering operation overlaps on the 
collision avoidance route R3. 

0044. On the other hand, in a case that the control start 
point P on the collision avoidance route R3 is positioned 
farther from the obstacle than the point where the driver has 
started the steering operation, if the running route of the 
vehicle 1 according to the driver's steering operation does not 
overlap on the collision avoidance route R3, the vehicle con 
troller 12 selects a collision avoidance route, on which the 
control start point is closest to the point where the driver has 
started the steering operation. Further, in the case that the 
control start point P on the collision avoidance route R3 is 
positioned farther from the obstacle than the point where the 
driver has started the steering operation, if the running route 
of the vehicle 1 according to the driver's steering operation 
overlaps on the collision avoidance route R3, the vehicle 
controller 12 executes the collision avoidance control from 
the point where the running route of the vehicle 1 according to 
the driver's steering operation overlaps on the collision avoid 
ance route R3. Consequently, the process at step S7 is com 
plete, and the vehicle control process proceeds to step S10. 
0045. The selection method of the collision avoidance 
route can be selected simply from only the steering operation 
direction. Further, when the control start point P on the 
collision avoidance route R3 is positioned farther from the 
obstacle than the point where the driver has started the steer 
ing operation, and when the running route of the vehicle 1 
overlaps on the collision avoidance route R3, the collision 
avoidance control can be executed so as to follow the collision 
avoidance route R3. In this case, an operation amount of the 
driver insufficient for the collision avoidance route R3 is 
compensated by the collision avoidance control. 

0046. In the process at step S8, the vehicle controller 12 
determines whether the collision estimated time T, calcu 
lated by the process at step S3 is longer than collision esti 
mated time T, when the vehicle has reached a control start 
point on the collision avoidance route, which is closest to the 
obstacle. As a result of determination, if the collision esti 
mated time T, is longer than the collision estimated time 
T, the vehicle controller 12 returns the vehicle control pro 
cess to step S6. On the other hand, if the collision estimated 
time T is not longer than the collision estimated time T, 
the vehicle controller 12 advances the vehicle control process 
to step S9. 
0047. In the process at step S9, the vehicle controller 12 
determines that the point where the driver has started the 
operation is closer to the obstacle than the control start point 
on any collision avoidance route, and the driver has not started 
any operation even when the vehicle has reached the control 
start point on any collision avoidance route, and selects the 
collision avoidance route, on which the control start point is 
closest to the obstacle. Accordingly, the process at step S9 is 
complete, and the vehicle control process proceeds to step 
S10. 
0048. In the process at step S10, the vehicle controller 12 
controls the brake actuator 10 and the steering actuator 11 so 
that the vehicle 1 runs along the collision avoidance route 
selected in the process at step S7 or S9. Accordingly, the 
process at step S10 is complete, and the vehicle control pro 
cess proceeds to step S11. 
0049. In the process at step S11, the vehicle controller 12 
determines whether the possibility of the collision between 
the vehicle 1 and the obstacle has disappeared due to the 
vehicle control or the driver's vehicle operation. As a result of 
determination, if there is still the possibility of collision, the 
vehicle controller 12 maintains the current control state, and 
returns the vehicle control process to step S1 at the timing 
where there is no possibility of collision, to execute the 
vehicle control process with respect to other obstacles. 
0050. In the process at step S1, an object present on the 
runway is detected. However, for example, an object present 
within a predetermined region in front of the own vehicle can 
be detected, regardless of being on the runway or not. 
0051. At step S7, it is determined whether the estimated 
route of the vehicle overlaps on the selected collision avoid 
ance route. However, the steering actuator 11 (and the brake 
actuator 10) can be simply controlled to follow the selected 
collision avoidance route, with the above determination being 
omitted. 
0.052 Further, at step S5, only collision avoidance routes 
R2 and R3 can be generated without generating collision 
avoidance route R1. At this time, when the driver has started 
the braking operation, a collision avoidance route on which 
the control start point is closest to the braking operation start 
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point can be selected. Accordingly, the calculation process 
load of the vehicle controller 12 can be further reduced. 

0053. The conventional collision avoidance control tech 
nique has a configuration in which the control is interposed in 
the vehicle operation, which is not performed by the driver. 
Therefore, when the collision avoidance control is different 
from the driver's operation intention, the vehicle operation to 
be performed by the driver by the collision avoidance control, 
in other words, the vehicle operation intended by the driver 
may be disturbed, and the driver may feel discomfort with 
respect to the collision avoidance control. On the other hand, 
in the vehicle control process according to the first embodi 
ment, as described above, the vehicle controller 12 selects a 
collision avoidance route corresponding to steering of the 
vehicle 1 or depression of the brake pedal by the driver, and 
controls the vehicle 1 so as to run based on the selected 
collision avoidance route. Accordingly, it can be prevented 
that the driver feels discomfort with respect to the collision 
avoidance control. 

0054 Further, in the conventional collision avoidance 
control technique, the configuration is such that the control is 
not interposed in the vehicle operation, which is being per 
formed by the driver. Therefore, when the vehicle operation 
being performed by the driver is not appropriate for avoiding 
a collision with the obstacle, there is a possibility that the 
collision between the vehicle 1 and the obstacle cannot be 
avoided. On the other hand, in the vehicle control process 
according to the first embodiment, as described above, when 
the collision with the obstacle can be avoided by the vehicle 
operation of the driver, the vehicle controller 12 does not 
execute the collision avoidance control and leaves the control 
to the driver's vehicle operation. When the operation amount 
of the driver is insufficient for avoiding the collision with the 
obstacle, the vehicle controller 12 executes the collision 
avoidance control so as to increase the operation amount 
Supplementarily. Accordingly, if the vehicle operation being 
performed by the driver is not appropriate for avoiding the 
collision between the vehicle 1 and the obstacle, collision of 
the vehicle 1 with the obstacle can be avoided. 

0055. In the vehicle control process according to the first 
embodiment, as shown in FIG. 4, the vehicle controller 12 
generates at least three types of collision avoidance routes, 
that is, collision avoidance route R1 for avoiding the collision 
with the obstacle by the braking operation, collision avoid 
ance route R2 for avoiding the collision with the obstacle by 
the steering operation to the right, and collision avoidance 
route R3 for avoiding the collision with the obstacle by the 
steering operation to the left. Therefore, a collision avoidance 
route appropriate for the driver's vehicle operation for avoid 
ing the collision with the obstacle can be generated. 
0056 Further, in the vehicle control process according to 
the first embodiment, the vehicle controller 12 selects the 
collision avoidance route R1 for avoiding the collision with 
the obstacle by the braking operation, when the braking 
operation by the driver is detected. When the steering opera 
tion to the right by the driver is detected, the vehicle controller 
12 selects the collision avoidance route R2 for avoiding the 
collision with the obstacle by the steering operation to the 
right; and when the steering operation to the left by the driver 
is detected, the vehicle controller 12 selects the collision 
avoidance route R3 for avoiding the collision with the 
obstacle by the steering operation to the left. When a collision 
avoidance route corresponding to the driver's vehicle opera 
tion has not been generated, the vehicle controller 12 selects 
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a collision avoidance route, on which a point for starting the 
collision avoidance control is closest to the obstacle as seen 
from a point where the driver's vehicle operation has been 
detected. Accordingly, the collision avoidance control can be 
executed while minimizing discomfort of the driver. 
0057. Further, in the vehicle control process according to 
the first embodiment, when a plurality of collision-avoid 
ance-control start points on the collision avoidance routes are 
positioned on the obstacle side than the point where the driv 
er's vehicle operation has been detected or at the same point, 
the vehicle controller 12 determines whether the running 
route of the vehicle 1 according to the driver's vehicle opera 
tion overlaps on any one of the collision avoidance routes. 
When the running route of the vehicle 1 according to the 
driver's vehicle operation overlaps on any one of the collision 
avoidance routes, the vehicle controller 12 selects a collision 
avoidance route overlapping on the running route of the 
vehicle 1 according to the driver's vehicle operation, and 
executes the collision avoidance control at a timing when the 
running route of the vehicle 1 according to the driver's vehicle 
operation overlaps on the collision avoidance route. When the 
running route of the vehicle 1 according to the driver's vehicle 
operation does not overlap on any of the collision avoidance 
routes, the vehicle controller 12 does not execute the collision 
avoidance control. 
0058. On the other hand, when the collision-avoidance 
control start point on the collision avoidance routes are posi 
tioned farther from the obstacle side than the point where the 
driver's vehicle operation has been detected, the vehicle con 
troller 12 determines whether the running route of the vehicle 
1 according to the driver's vehicle operation overlaps on any 
one of the collision avoidance routes. When the running route 
of the vehicle 1 according to the driver's vehicle operation 
overlaps on any one of the collision avoidance routes, the 
vehicle controller 12 selects a collision avoidance route over 
lapping on the running route of the vehicle 1 according to the 
driver's vehicle operation, and executes the collision avoid 
ance control at the timing when the running route of the 
vehicle 1 according to the driver's vehicle operation overlaps 
on the collision avoidance route. When the running route of 
the vehicle 1 according to the driver's vehicle operation does 
not overlap on any one of the collision avoidance routes, the 
vehicle controller 12 selects a collision avoidance route on 
which the collision-avoidance-control start point is farthest 
from the vehicle 1. 
0059. According to such a process, when the collision with 
the obstacle can be avoided by the driver's vehicle operation, 
the vehicle controller 12 does not execute the collision avoid 
ance control and leaves the control to the driver's vehicle 
operation. When the operation amount of the driver is insuf 
ficient for avoiding the collision with the obstacle, the vehicle 
controller 12 can execute the collision avoidance control 
naturally, without disturbing the driver's vehicle operation. 

Modification 
0060 A modification of the running control process 
according to the first embodiment is explained with reference 
to a flowchart shown in FIG. 5. The flow of FIG. 5 starts at a 
timing where the ignition Switch of the vehicle 1 is changed 
from OFF to ON, and the running control process proceeds to 
step S21. Because the process from steps S21 to S24 is the 
same as that from steps S1 to S4 in the flowchart shown in 
FIG. 3, explanations thereof will be omitted, and only pro 
cesses from step S25 are explained. 
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0061. In the process at step S25, the vehicle controller 12 
refers to the input information from the steering angle sensor 
8 and the brake pedal sensor 9 to determine whether at least 
one of the steering operation and the braking operation by the 
driver has been detected. As a result of determination, when 
both the steering operation and the braking operation have not 
been detected, the vehicle controller 12 advances the running 
control process to step S26. On the other hands, when at least 
one of the steering operation and the braking operation has 
been detected, the vehicle controller 12 advances the running 
control to step S28. 
0062. In the process at step S26, the vehicle controller 12 
determines whether the collision estimated time T, calcu 
lated by the process at step S23 is longer than the collision 
estimated time T, when the vehicle has reached the control 
starting point on the collision avoidance route, which is clos 
est to the obstacle. As a result of determination, if the collision 
estimated time T is longer than the collision estimated 
time T, the vehicle controller 12 returns the vehicle control 
process to step S25. On the other hand, if the collision esti 
mated time T, is not longer than the collision estimated 
time T, the vehicle controller 12 advances the vehicle control 
process to step S27. 
0063. In the process at step S27, the vehicle controller 12 
automatically generates a path most appropriate for avoiding 
the obstacle. The path is set according to a route drawn along 
the traveling direction of the obstacle, for example, by setting 
the minimum relative distance from the obstacle to 1 meter. 
Consequently, the process at step S27 is complete, and the 
vehicle control process proceeds to step S31. 
0064. In the process at step S28, the vehicle controller 12 
uses the information of the runway detected by the process at 
step S21 and the input information from the yaw rate sensor 5, 
the lateral G/vertical G sensor 6, and the wheel speed sensor 
7, to generate a plurality of running routes of the vehicle 1 for 
avoiding the collision between the vehicle 1 and the obstacle 
appropriate for the driver's vehicle operation detected by the 
process at step S25, as the collision avoidance route. Specifi 
cally, when the steering operation to the right by the driver has 
been detected in the process at step S25, the vehicle controller 
12 generates a collision avoidance route appropriate for when 
the driver has performed the steering operation to the right, 
and a collision avoidance route appropriate for when the 
driver has performed the steering operation to the left and the 
braking operation. In this case, the vehicle controller 12 can 
generate a plurality of collision avoidance routes correspond 
ing to the steering angle speed. Consequently, the process at 
step S28 is complete, and the vehicle control process pro 
ceeds to step S29. 
0065. In the process at step S29, the vehicle controller 12 
determines whether the collision estimated time T, calcu 
lated by the process at step S23 is within predetermined time 
T. The vehicle controller 12 advances the vehicle control 
process to step S30 at a timing where the collision estimated 
time T, becomes within the predetermined time T. 
0066. In the process at step S30, the vehicle controller 12 
selects a collision avoidance route corresponding to the 
vehicle operation performed by the driver since generation of 
the collision avoidance routes until the collision estimated 
time T, becomes equal to or less than a predetermined 
value T from the collision avoidance routes generated by the 
process at step S28. Specifically, when the vehicle operation 
performed by the driver since generation of the collision 
avoidance routes until the collision estimated time T, 
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becomes equal to or less than the predetermined value T is 
only the steering operation to the right, the vehicle controller 
12 selects the collision avoidance route appropriate for when 
the driver has performed the steering operation to the right. 
When the collision avoidance routes are generated according 
to the steering angle speed, the vehicle controller 12 calcu 
lates the steering angle speed for the period since generation 
of the collision avoidance routes until the collision estimated 
time becomes equal to or less than the predetermined value 
T, to select a collision avoidance route with the steering 
angle speed closest to the calculated Steering angle speed. 
Consequently, the process at step S30 is complete, and the 
vehicle control process proceeds to step S31. 
0067. In the process at step S31, the vehicle controller 12 
controls the brake actuator 10 and the steering actuator 11 so 
that the vehicle 1 runs along the collision avoidance route 
selected by the process at steps S27 and S30. Consequently, 
the process at step S31 is complete, and the vehicle control 
process proceeds to step S32. 
0068. In the process at step S32, the vehicle controller 12 
determines whether the possibility of the collision between 
the vehicle 1 and the obstacle has disappeared due to the 
vehicle control or the driver's vehicle operation. As a result of 
determination, if there is still the possibility of collision, the 
vehicle controller 12 maintains the current control state, and 
returns the vehicle control process to step S21 at the timing 
where there is no possibility of collision, to execute the 
vehicle control process with respect to other obstacles. 
0069. As is obvious from the above explanations, accord 
ing to the modification, after the collision avoidance routes 
have been generated, when the collision estimated time 
becomes equal to or less than the predetermined value T 
(step S29), the avoidance route corresponding to the opera 
tion performed by the driver in the period since generation of 
the routes until T is selected (step S30). Therefore, in addi 
tion to the effect of the first embodiment, for example, when 
the driver's operation is only steering to the right, the route 
only by the steering operation to the right is selected, thereby 
enabling to quickly select the route following the steering 
operation of the driver. 
0070 Selection of the collision avoidance routes can be 
performed from those other than the collision avoidance 
routes based on the vehicle operation performed by the driver 
in the period since generation of the collision avoidance 
routes until the collision estimated time becomes equal to or 
less than the predetermined value T. For example, during a 
predetermined period after the operation by the driver has 
started, the operation state can be detected to select the col 
lision avoidance route based on the operation state. 

Second Embodiment 

0071 Operations of a control apparatus according to the 
second embodiment of the present invention will be 
explained with reference to FIGS. 6 to 9. 

Configuration of Control Apparatus 

0072 The control apparatus according to the second 
embodiment additionally includes, as shown in FIG. 6, an 
alarm device 13 in the control apparatus of the first embodi 
ment, and the alarm device 13 generates an alarm informing 
the driver of a danger of collision with the obstacle under 
control of the vehicle controller 12. In the control apparatus, 
the vehicle controller 12 functions as an avoidance route 
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generating unit 25, the avoidance-route selecting/correcting 
unit 27, and a collision-alarm-generation determining unit 28, 
and the alarm device 13 functions as a collision alarm gener 
ating unit 29 according to the present invention shown in FIG. 
7. 

Vehicle Control Process 
0073. In the control apparatus having such a configuration, 
the vehicle controller 12 executes the running control process 
described below to avoid collision of the vehicle 1 with the 
obstacle. An operation of the vehicle controller 12 at the time 
of executing the running control process is explained with 
reference to a flowchart shown in FIG. 8. The process from 
steps S41 to S45 is the same as that from steps S1 to S5 in the 
flowchart shown in FIG.3, and therefore explanations thereof 
will be omitted and only processes from step S46 onward are 
explained. 
0074. In the process at step S46, the vehicle controller 12 
determines whether it is a timing to generate the alarm 
informing the driver of a danger of collision with the obstacle. 
When determining that it is the timing for generating the 
alarm, the vehicle controller 12 controls the alarm device 13 
to generate the alarm. In the second embodiment, the deter 
mination process whether it is the timing for generating the 
alarm is performed according to whether the vehicle 1 has 
reached a point where the vehicle 1 has advanced toward the 
obstacle from the control start point farthest from the 
obstacle, among the control start points on the collision avoid 
ance routes generated by the process at step S45, by a brake 
reaction distance of the vehicle 1 for a period since the driver 
has heard the alarm until the driver reacts thereto. When the 
vehicle has reached the point, the alarm is generated. Conse 
quently, the process at step S46 is complete, and the vehicle 
control process proceeds to step S47. 
0075. In the process at step S47, the vehicle controller 12 
refers to the input information from the steering angle sensor 
8 and the brake pedal sensor 9 to determine whether at least 
one of the steering operation and the braking operation by the 
driver has been detected. As a result of determination, when 
both the steering operation and the braking operation have not 
been detected, the vehicle controller 12 advances the running 
control process to step S48. Because the process at steps S48 
and S49 is the same as that at steps S8 and S9 in the flowchart 
shown in FIG.3, explanations thereof will be omitted. On the 
other hand, when at least one of the steering operation and the 
braking operation has been detected, the vehicle controller 12 
advances the running control process to step 50. 
0076. In the process at step S50, the vehicle controller 12 
selects the collision avoidance route appropriate for the 
operation content of the driver detected by the process at step 
S47, from the plurality of collision avoidance routes gener 
ated by the process at step S45. Because the process at step 
S50 is the same as that at step S7 in the flowchart shown in 
FIG. 3, explanations thereof will be omitted. Consequently, 
the process at step S50 is complete, and the vehicle control 
process proceeds to step S51. 
0077. In the process at step S51, the vehicle controller 12 
corrects the collision avoidance route selected at step S50 
according to the timing at which the driver has performed the 
operation. Specifically, as shown in FIG. 9, when the driver 
has started the vehicle operation before the vehicle 1 reaches 
a control start point P on the selected collision avoidance 
route R, the vehicle controller 12 starts the collision avoid 
ance control from a point Pat which the driver has started the 
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operation, so that a running routeR of the vehicle 1 due to the 
driver's vehicle operation overlaps on the collision avoidance 
route R. Accordingly, the process at step S51 is complete, and 
the vehicle control process proceeds to step S52. 
(0078. In the process at step S52, the vehicle controller 12 
controls the brake actuator 10 and the steering actuator 11 so 
that the vehicle 1 runs along the collision avoidance route 
selected by the process at step S49 or the collision avoidance 
route corrected by the process at step S51. Consequently, the 
process at step S52 is complete, and the vehicle control pro 
cess proceeds to step S53. 
(0079. In the process at step S53, the vehicle controller 12 
determines whether the possibility of the collision between 
the vehicle 1 and the obstacle has disappeared due to the 
vehicle control or the driver's vehicle operation. As a result of 
determination, if there is still the possibility of collision, the 
vehicle controller 12 maintains the current control state, and 
returns the vehicle control process to step S41 at the timing at 
which there is no possibility of collision, to execute the 
vehicle control process with respect to other obstacles. 
0080. As is obvious from the above explanations, accord 
ing to the vehicle control process according to the second 
embodiment, when the driver's vehicle operation has been 
detected before the vehicle 1 reaches the collision-avoidance 
control start point on the selected collision avoidance route, 
the vehicle controller 12 corrects the selected collision avoid 
ance route so that the collision avoidance control is started 
from the point at which the driver's vehicle operation has 
been detected. Accordingly, even if the driver starts the col 
lision avoidance operation Voluntarily, the collision avoid 
ance control can be added without giving discomfort to the 
driver. 
I0081 Further, in the vehicle control process according to 
the second embodiment, the vehicle controller 12 determines 
whether the vehicle 1 has reached a point where the vehicle 1 
has advanced toward the obstacle by the brake reaction dis 
tance of the vehicle 1 for the period since the driver has heard 
the alarm until the driver reacts thereto, from the collision 
avoidance-control start point farthest from the obstacle, 
among the collision-avoidance-control start points on the col 
lision avoidance routes. When the vehicle has reached the 
point, the vehicle controller 12 generates the alarm by con 
trolling the alarm device 13, thereby enabling to give the 
driver collision alarm at an appropriate timing. 
I0082. Description has been made of the embodiments to 
which the invention created by the inventors of the present 
invention is applied. However, the present invention is not 
limited to the descriptions and the drawings, which form a 
part of the disclosure of the present invention according to 
these embodiments. Specifically, all of other embodiments, 
examples, operational techniques and the like, which are 
made by those skilled in the art based on these embodiments, 
are naturally incorporated in the scope of the present inven 
tion. The above is additionally described at the end of this 
specification. 
I0083. The entire content of Japanese Patent Application 
No.TOKUGAN 2007-126568 with a filing date of May 11, 
2007, and Japanese Patent Application No. TOKUGAN 
2008-23763 with a filing date of Feb. 4, 2008, is hereby 
incorporated by reference. 

1.-20. (canceled) 
21. A vehicle running control method comprising: 
detecting an obstacle in front of a vehicle: 
detecting a dynamic state of the vehicle; 
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detecting an operation of the vehicle, the step of detecting 
an operation of the vehicle including detecting at least a 
first steering operation amount of a driver, 

generating a collision avoidance route for avoiding a col 
lision of the vehicle with the obstacle based on the 
detected obstacle and the dynamic state of the vehicle: 

calculating a second steering operation amount, the second 
steering operation amount being a steering operation 
amount necessary to be added to the first steering opera 
tion amount for following the generated collision avoid 
ance route; and 

performing running control of the vehicle based on the 
generated collision avoidance route, 

wherein, when the vehicle is in a state of avoiding a colli 
sion, if the first steering operation amount is insufficient 
for following the generated collision avoidance route, 
the running control of the vehicle is implemented Such 
that the second steering operation amount is used to 
compensate for the insufficiency of the first steering 
operation amount. 

22. The vehicle running control method according to claim 
21, wherein: 

a plurality of collision avoidance routes are generated for 
avoiding a collision of the vehicle with the obstacle 
based on the detected obstacle and the dynamic state of 
the vehicle, and 

the method further comprises: 
selecting a collision avoidance route corresponding to 

the detected operation of the vehicle, from the plural 
ity of collision avoidance routes, 

wherein, in the process of selecting, when the first steer 
ing operation is a steering operation to the right, a 
collision avoidance route for avoiding the collision 
with the obstacle by a steering operation to the right is 
selected, and 

wherein, in the process of selecting, when the first steer 
ing operation is a steering operation to the left, a 
collision avoidance route for avoiding the collision 
with the obstacle by a steering operation to the left is 
selected. 

23. The vehicle running control method according to claim 
22, wherein: 
when the first steering operation amount is insufficient for 

following the selected collision avoidance route, the 
running control of the vehicle is performed so that the 
Selected collision avoidance route is achieved, and 

when the first steering operation amount exceeds the 
Selected collision avoidance route, the running control is 
Suppressed. 

24. The vehicle running control method according to claim 
22, wherein: 

the plurality of collision avoidance routes include at least 
three types of collision avoidance routes, the at least 
three types of collision avoidance routes including: 
the collision avoidance route for avoiding the collision 

with the obstacle by a steering operation to the right, 
the collision avoidance route for avoiding the collision 

with the obstacle by a steering operation to the left, 
and 

a collision avoidance route for avoiding the collision 
with the obstacle by a braking operation, and 
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in the selecting step, when the braking operation by the 
driver has been detected, the collision avoidance route 
for avoiding the collision with the obstacle by the brak 
ing operation is selected. 

25. The vehicle running control method according to claim 
22, wherein, in the process of selecting the collision avoid 
ance route, when it is determined that there is no collision 
avoidance route corresponding to the operation of the vehicle 
by the driver, a collision avoidance route on which a point for 
starting a collision avoidance control is closest to an operation 
starting point is selected. 

26. The vehicle running control method according to claim 
22, wherein: 

in the step of selecting the collision avoidance route, it is 
determined whethera running route of the vehicle by the 
driver's operation overlaps on the selected collision 
avoidance route, and 

in the step of performing running control of the vehicle, a 
running control mode is changed based on a result of the 
determination. 

27. The vehicle running control method according to claim 
22, wherein: 

in the process of selecting the collision avoidance route, it 
is determined whether an operation start point by the 
driver is closer to the obstacle than a control start point 
on the selected collision avoidance route, and 

in the process of performing running control of the vehicle, 
a running control mode is changed based on a result of 
the determination. 

28. The vehicle running control method according to claim 
22, further comprising correcting the selected collision avoid 
ance route so that when the operation of the vehicle by the 
driver has been detected before the vehicle reaches a colli 
Sion-avoidance-control start point on the selected collision 
avoidance route, the collision avoidance control is started 
from a point where the operation of the vehicle by the driver 
has been detected. 

29. The vehicle running control method according to claim 
22, further comprising: 

determining whether the vehicle has reached a point where 
the vehicle has advanced toward the obstacle by a pre 
determined distance from the collision-avoidance-con 
trol start point farthest from the obstacle, among colli 
sion-avoidance-control start points on the collision 
avoidance routes, and 

generating an alarm when the vehicle has reached the point 
where the vehicle has advanced toward the obstacle by 
the predetermined distance. 

30. A vehicle running control apparatus comprising: 
an obstacle detector configured to detect an obstacle in 

front of a vehicle: 
a vehicle dynamic state detector configured to detect a 

dynamic state of the vehicle: 
an operation detector configured to detect an operation of 

the vehicle, the detection of the operation of the vehicle 
including at least a detection of a first steering operation 
amount of a driver; 

an avoidance route generating unit configured to generate a 
collision avoidance route for avoiding a collision of the 
vehicle with the obstacle based on the detected obstacle 
and the dynamic state of the vehicle detected by the 
vehicle dynamic state detector, 

a calculating unit configured to calculate a second steering 
operation amount, the second steering operation amount 
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being a steering operation amount necessary to be added 
to the first steering operation amount for following the 
generated collision avoidance route; 

a vehicle dynamics control unit configured to perform run 
ning control of the vehicle based on the collision avoid 
ance route generated by the avoidance route generating 
unit, 

wherein, when the vehicle is in a state of avoiding a colli 
sion, if the first steering operation amount is insufficient 
for following the generated collision avoidance route, 
the running control of the vehicle is implemented Such 
that the second steering operation amount is used to 
compensate for the insufficiency of the first steering 
operation amount. 

31. The vehicle running control apparatus according to 
claim 30, wherein: 

a plurality of collision avoidance routes are generated for 
avoiding a collision of the vehicle with the obstacle 
based on the detected obstacle and the dynamic state of 
the vehicle, and 

the apparatus further comprises: 
an avoidance route selecting unit configured to select a 

collision avoidance route corresponding to the 
detected operation of the vehicle, from the plurality of 
collision avoidance routes, 

wherein, the avoidance route selecting unit is configured 
Such that, when the first steering operation is a steer 
ing operation to the right, the avoidance route select 
ing unit selects a collision avoidance route for avoid 
ing the collision with the obstacle by a steering 
operation to the right, and 

wherein, the avoidance route selecting unit is configured 
Such that, when the first steering operation is a steer 
ing operation to the left, the avoidance route selecting 
unit selects a collision avoidance route for avoiding 
the collision with the obstacle by a steering operation 
to the left. 

32. The vehicle running control apparatus according to 
claim 31, wherein: 
when the first steering operation is insufficient for follow 

ing the selected collision avoidance route, the vehicle 
dynamics control unit performs running control of the 
vehicle so that the selected collision avoidance route is 
achieved, and 

when the first steering operation amount exceeds the 
Selected collision avoidance route, the running control is 
Suppressed. 

33. The vehicle running control apparatus according to 
claim 31, wherein: 

the plurality of collision avoidance routes include at least 
three types of collision avoidance routes, the at least 
three types of collision avoidance routes including: 
the collision avoidance route for avoiding the collision 

with the obstacle by a steering operation to the right, 
the collision avoidance route for avoiding the collision 

with the obstacle by a steering operation to the left, 
and 
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a collision avoidance route for avoiding the collision 
with the obstacle by a braking operation, and 

the avoidance route selecting unit is configured such that, 
when the braking operation by the driver has been 
detected, the avoidance route selecting unit selects the 
collision avoidance route for avoiding the collision with 
the obstacle by the braking operation. 

34. The vehicle running control apparatus according to 
claim 31, wherein the avoidance route selecting unit is con 
figured such that, when it is determined that there is no col 
lision avoidance route corresponding to the operation of the 
vehicle by the driver, the avoidance route selecting unit 
selects a collision avoidance route on which a point for start 
ing a collision avoidance control is closest to an operation 
starting point. 

35. The vehicle running control apparatus according to 
claim 31, 

the avoidance route selecting unit is configured to deter 
mine whether a running route of the vehicle by the 
driver's operation overlaps on the selected collision 
avoidance route, and 

the vehicle dynamics control unit is configured to change a 
running control mode based on the determination by the 
avoidance route selecting unit. 

36. The vehicle running control apparatus according to 
claim 31, 

the avoidance route selecting unit is configured to deter 
mine whether an operation start point by the driver is 
closer to the obstacle than a control start point on the 
Selected collision avoidance route, and 

the vehicle dynamics control unit is configured to change a 
running control mode based on the determination by the 
avoidance route selecting unit. 

37. The vehicle running control apparatus according to 
claim 31, further comprising a correcting unit configured to 
correct the selected collision avoidance route so that when the 
operation of the vehicle by the driver has been detected before 
the vehicle reaches a collision-avoidance-control start point 
on the selected collision avoidance route, the collision avoid 
ance control is started from a point where the operation of the 
vehicle by the driver has been detected. 

38. The vehicle running control apparatus according to 
claim 31, further comprising: 

an alarm unit configured to 
determine whether the vehicle has reached a point where 

the vehicle has advanced toward the obstacle by a 
predetermined distance from the collision-avoidance 
control start point farthest from the obstacle, among 
collision-avoidance-control start points on the colli 
sion avoidance routes, and 

generate an alarm when the vehicle has reached the point 
where the vehicle has advanced toward the obstacle 
by the predetermined distance. 

k k k k k 


