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LANE DEPARTURE PREVENTION SYSTEM AND METHOD

The present application claims priority to Japanese Patent Application No. 2008-
073508, filed March 21, 2008, and to Japanese Patent Application No. 2008-295197,
filed November 19, 2008, each of which is hereby incorporated by reference in its

entirety.

TECHNICAL FIELD

The present invention pertains to lane departure prevention system and method.

BACKGROUND
Japanese Kokai Patent Application No. 2003-112540 discloses a lane departure
prevention device in which, when a tendency to depart from the driving lane is
detected, a yaw moment is generated by means of braking forces that difter between
the left/right wheels, so that the travel path of the host vehicle is corrected in a

departure-avoidance direction.

SUMMARY
A lane departure prevention system in an example of the present invention has a
detector for detecting a driving lane and a judgment device that determines whether
the host vehicle has a tendency to depart from the driving lane detected with the
detector. When it is determined by the judgment device there is a departure tendency,
a target yaw moment is computed in a departure-avoidance direction, and at the same
time, when an estimated lateral acceleration predicted for the host vehicle is smaller
than a threshold, which can be provided on the basis of an estimated deceleration
predicted for the host vehicle, the computed target yaw moment is corrected by
decreasing it. Also, the lane departure prevention system can have a controller that
applies different braking forces between the left/right wheels of the host vehicle based

on the target yaw moment computed with a yaw moment computing device.

A lane departure prevention system in another example of the present invention has a
detection means for detecting a driving lane and a judgment means that determines
whether the host vehicle has a tendency to depart from the driving lane detected with

the detection means. The system has a yaw moment computing means that works as
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follows: when it is determined by the judgment means there is a departure tendency,
the target yaw moment in a departure-avoidance direction is computed, and at the
same time, when the estimated lateral acceleration predicted for the host vehicle is
smaller than a threshold, which can be provided on the basis of an estimated
deceleration predicted for the host vehicle, the computed target yaw moment is
corrected by decreasing it. Also, the system can include a control means that applies
braking forces that differ between the left/right wheels of the host vehicle based on

the target yaw moment computed with the yaw moment computing means.

In yet another example of the present invention, a lane departure prevention method
has the following features: a driving lane is detected; whether the host vehicle has a
departure tendency with respect to the driving lane is determined; when it is
determined that there is a departure tendency, a target yaw moment in a departure-
avoidance direction is computed; when the estimated lateral acceleration predicted for
the host vehicle is smaller than a threshold, which can be provided on the basis of an
estimated deceleration predicted for the host vehicle, the computed target yaw
moment is corrected by decreasing it, and based on the target yaw moment after it has
been corrected, different braking forces are applied between the left/right wheels of

the host vehicle.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a schematic diagram illustrating the lane departure prevention system of

the present invention.

Figure 2 is a flow chart illustrating lane departure prevention control processing.
Figure 3 is a graph for computing threshold Xa.

Figure 4 is a graph for computing gain K2.

Figure 5 is a graph for computing limit value Msm.

Figure 6 is a graph for computing control time Ty pp.

Figure 7 is a graph for computing gain Kv.

P
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Figure 8 is a characteristic graph illustrating a variation of an estimated lateral

acceleration with respect to a yaw rate for different vehicle velocities.

Figure 9 is a diagram illustrating an amount of lateral displacement from a center of a

lane after a headway time.

DETAILED DESCRIPTION
In the aforementioned related technology, when a yaw moment is generated due to the
difference in braking force between the left/right wheels, in addition to the lateral
acceleration, a deceleration (which can generally be a longitudinal acceleration) acts
on the vehicle. If the deceleration is greater than the lateral acceleration, the driver
feels the deceleration more than the lateral acceleration. Consequently, although
control is performed with the purpose of correcting the travel path of the host vehicle
(control to prevent lane departure), the driver may misunderstand it to be a vehicle

deceleration control.

In the following examples, it will be shown that the scheme involves helping the

driver to realize that lane departure prevention control has begun.

In the following, the embodiment of the present invention will be explained with

reference to figures.

Figure 1 is a schematic diagram illustrating the lane departure prevention system

according to the present invention.

Brake actuator 3 for use in vehicle dynamics control (VDC), etc., is located between
master cylinder 1 and each of the various wheel cylinders 2i (I=FL, FR, RL, RR).
The brake actuator 3 includes a solenoid valve, pump, and other hydraulic devices.
Controller 4 controls the driving of the hydraulic devices to control the hydraulic

pressure for each wheel cylinder 2i independently of braking operations by the driver.

Also, this system includes a camera 5 for photographing the region ahead of the
vehicle. Based on the image data captured by the camera, the image processor within
the camera 5 recognizes white lines and other lane markers to detect the driving lane,

and at the same time it computes for the host vehicle in the driving lane the yaw angle
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¢, lateral displacement X from the center of the driving lane, and curvature ¢ of the
driving lane. The various associated signals generated are input to controller 4.
When there is no white line on the road surface the driving lane can also be estimated

based on the sides of the road, guardrails, curbs, etc.

Also input to controller 4 are master cylinder pressure Pm detected with pressure
sensor 10, steering angle 6 detected with steering angle sensor 11, velocity Vwi for
each wheel detected with wheel velocity sensor 12, and the operational state of a
direction indicating switch 13. Also input to controller 4 are the various types of road
information acquired from navigation device 14: longitudinal acceleration Yg of the

vehicle, estimated lateral acceleration Xg, and yaw rate ¢’.

The various types of data have left/right directionality, with the left direction always
taken as positive, while the right direction is taken as negative. That is, the yaw rate ¢
and steering angle & are taken as positive when turning left, and as negative when
turning right, and the lateral displacement X is taken as positive when deviation from
the center of the driving lane is to the left, and negative when the deviation is to the

right.

In addition, this system has an alarm device 20. It generates an alarm sound or turns

ON an alarm lamp according to an alarm signal output from controller 4.

In the following first example, arithmetic and logic operations executed by
controller 4 according to timer interrupts that occur at prescribed intervals will be

explained with reference to the flow chart shown in Figure 2,
First of all, the various types of data are read in step S1.

Then, in step S2, the average wheel velocity of the non-driving wheels (slave wheels)
is computed as vehicle velocity V, as shown below. Also, this can be acquired from

the anti-skid control and navigation information, if available.
In the case of a front wheel drive: V = (Vwgry + VWrr)/2

In the case of a rear wheel drive: V = (VwgL + Vwer)/2
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Then a determination is made as to the departure tendency of the host vehicle with

respect to the driving lane in step S3.

First of all, as will be described below, the lateral displacement trom the center of the
driving lane, after a headway time Tt has elapsed, is computed as estimated lateral
displacement Xs. Here the headway time refers to a value obtained by dividing a

prescribed distance (look-ahead distance) by vehicle velocity V.
Xs=TtxVx(@+Ttx Vxp)+X

In Figure 9, acrepresents the current position of the host vehicle, and ( represents the

position of the host vehicle after headway time Tt.

Then, estimated lateral displacement {Xs| is compared to threshold Xy. If the
comparison result is that [Xs| < X{, it is determined that the host vehicle does not have
a lane departure tendency, and the departure flag is reset as Fd = 0. On the other
hand, when the judgment result is |Xs| =XL, it is determined that the host vehicle has
a departure tendency with respect to the driving lane, and the departure flag is set as
Fd = 1. In this case, the departure direction can also be detected from the sign (£) of

the estimated lateral displacement Xs.

For example, threshold X is computed as follows. Here, assume that L represents the
width of the lane and H represents the width of the vehicle. Here, lane width L can be

acquired from the captured image data or navigation information.
Xp=(L-H)"2
Then it is determined in step S4 whether deceleration of the host vehicle is needed.

Here it is determined whether the degree of the lane departure tendency of the host
vehicle, that is, the difference between estimated lateral displacement Xs and
threshold Xy, AX (= |Xs| — Xp), exceeds a threshold Xa. If the comparison result is
AX < Xa, it is determined that deceleration of the host vehicle is not needed, and
deceleration flag is reset as Fr = 0. On the other hand, if the comparison result is AX
>Xa, it is determined that deceleration of the host vehicle is needed, and the

deceleration flag is set as Fr= 1.
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For example, the threshold Xa can be set to correspond to curvature p of the vehicle’s
travel path with reference to the graph shown in Figure 3. Generally, the larger the

value of curvature p, the smaller the threshold Xa.
Then target yaw moment Ms is computed in step S5.
First, when the departure flag Fd =0, Ms = 0.

On the other hand, when the departure flag Fd = 1, computing is performed as
follows. Here, K1 represents the gain depending on various vehicle parameters, and
K2 represents the gain determined according to vehicle velocity V. Generally, the

higher the vehicle velocity V, the smaller the value of K2, as shown in Figure 4.
Ms =KI x K2 x (|Xs| - Xp)

That is, the larger the degree of the lane departure tendency (|Xs|-Xy), the larger is the

value of target yaw moment M computed.

Estimated lateral acceleration Gy and estimated deceleration Gr generated by target
yaw moment Ms are computed as presented below. Here, Ky represents the
conversion coefficient of the yaw rate and the yaw moment, and Kg represents the

conversion coefficient for the deceleration and the yaw moment.
Gy=Mx xV x Ky
Gr=Ms xKg

In another example, a determination can be made as to whether estimated deceleration
Gr is greater than estimated lateral acceleration Gy. If the comparison result is Gy =
Gr, it is determined that the driver does not sense deceleration to be more significant
than lateral acceleration, and target yaw moment Ms is maintained as is. On the other
hand, if the judgment result is Gy < Gr, it is determined that the driver senses
deceleration to be more significant than lateral acceleration, and as will be described
below, target yaw moment Ms is corrected to a value (hereinafter to be referred to as
limit value Msm) smaller than the computed target yaw moment Ms (Msm < Ms).
That is, when the judgment result is Gy < Gr, target yaw moment Ms is corrected by

reducing it.
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[0049] Ms = Msm (Gy < Gt)

[0050] The limit value Msm is set according to vehicle velocity V with reference to the graph
shown in Figure 5. That is, the lower the vehicle velocity V, the smaller the limit
value Msm. This limit value Msm represents the limit for a yaw moment that ensures

the driver does not sense deceleration to be more significant than lateral acceleration,

[0051] Then, with reference to the graph shown in Figure 6, a control time Tyrpp is set
according to the difference between Ms and Msm, (Ms—Msm). That is, the larger the

difference (Ms—Msm), the longer the control time Ty pp.
[0052] Then the intention of the driver to change lanes is determined in step S6.

[0053] First, when the direction indicating switch is ON, a determination is made as to
whether the indicated direction matches the departure direction. If YES, it is
determined that the driver intends to change lanes, so that the departure flag is reset as
Fd = 0. On the other hand, if NO, it is determined that the driver does not intend to

change lanes, so that the current state of departure flag Fd is maintained.

[0054] On the other hand, when the direction indicating switch is OFF, a determination is
made as to whether steering angle |6| exceeds threshold 0s. If the judgment result is
0] =05, it is determined that the driver intends to change lanes, and departure flag Fd
is reset at 0. If the judgment result is |0| < 05, it is determined that the driver does not

intend to change lanes, and the current state of departure flag Fd is maintained.

[0055] Then target hydraulic pressures Pp -Prg for the various wheels are computed in step

S7.

[0056] First, if departure flag Fd = 0, it is determined that the host vehicle has no departure
tendency, the driving operation of brake actuator 3 is stopped, and the master cylinder
pressure shown below is fed to the various wheel cylinders. Here, Pmr represents the
rear wheel master cylinder pressure based on ideal distribution of the front/rear

braking forces.
[0057] PpL=Prr=Pm

[0058]) Pgrr = Pgrr=Pmr
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Also, if departure flag Fd = 1 for the purpose of correcting the travel path in the
departure-avoidance direction, braking force differences APf and APr between the

left/right wheels are computed.

First, a determination is made as to whether target yaw moment Ms exceeds a
prescribed value Msl. As shown below, the judgment result is Ms < Msl, the
difference in braking force APf between the left/right front wheels and the difference
in braking force APr between the left/right rear wheels are computed. Here, T
represents the tread. For convenience, it is assumed to be the same for the front/rear
wheels. Also, KR represents a coefficient for converting braking force to hydraulic

pressure at the rear wheels, and it depends on various brake parameters.
APf=0
APr=2 x KR x |[Ms|/T

On the other hand, if the judgment result is Ms =Msl, the difference in braking force
APf between the left/right front wheels and the difference in braking force APr
between the left/right rear wheels are computed as shown below. Here, KF represents
the coefficient for converting braking force to hydraulic pressure at the front wheels,

and it depends on various brake parameters.
APf=2 x KF x (JMs| - Ms1)/T
APr=2 x Kr x Msl/T

Consequently, when the departure direction is to the left, target hydraulic pressures
P -Prg for the various wheel cylinders are computed in order to apply a rightward
yaw moment as shown below. On the other hand, when the departure direction is to

the right, the left/right should be reversed in order to apply a leftward yaw moment.

PFL =Pm
Prr = Pm + APf
PRL =Pmr

Prr = Pmr + APr
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If the deceleration flag Fr = 0, the aforementioned target hydraulic pressures Pri-Prr
are satisfactory. When deceleration flag Fr = 1, an additional braking force Pg to
perform deceleration is computed as shown below. Here, Kv represents a gain
corresponding to the vehicle velocity V. For example, as shown in Figure 7, in
general, the higher the vehicle velocity V, the smaller the value of Kv. Here, Kgis a

gain depending on various vehicle parameters.
Pg=Kv x Kg x (|Xs| - XL - Xa)

Consequently, when deceleration flag Fr =1, target hydraulic pressures P -Pgg for
the various wheel cylinders are computed as shown below. Here, Pgr represents an
additional rear wheel braking force for the rear wheels based on the ideal distribution

of the braking forces to the front/rear wheels.
PrL =Pm + (Pg/2)

Prr =Pm + APf + (Pg/2)

PrL = Pmr + (Pgt/2)

Prr = Pmr + APr + (Pgr/2)

Here, brake actuator 3 is controlled to generate target hydraulic pressures Pgr- Prr in
the various wheel cylinders, such as at least one of the left wheels and at least one of
the right wheels, and alarm device 20 is turned ON at the same time to alert the driver.
to the departure tendency of the host vehicle. Then the process flow returns to the

prescribed main program.

When deceleration flag Fr = 1, a scheme can also be adopted in which not only the
braking force alone is increased, but also the engine output power is reduced at the

same time so that the driving force is decreased.

The following scheme can also be adopted: when a travel path correction is made in
the departure-avoidance direction there is no need to issue an alarm. Instead, a
threshold for issuing the alarm and a threshold for correcting the travel path are

determined separately with respect to the estimated lateral displacement Xs. In this
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scheme, the threshold for the alarm is relatively lower so that the alarm is generated

before beginning the operation to correct the travel path.
Example of Operation

Now, assume that a departure tendency of the host vehicle to the right is detected, and
target yaw moment Ms to the left is computed. When a yaw moment is generated due
to a difference in braking force between the left/right wheels, a deceleration (which
can generally be a longitudinal acceleration) acts on the vehicle in addition to the
lateral acceleration. If the deceleration in this case is greater than the lateral
acceleration, although control is performed to correct the travel path of the host
vehicle, the driver may feel that the lane deviation control is for the purpose of

decelerating the vehicle.

Here, when a target yaw moment Ms is computed, an estimated lateral acceleration
Gy and an estimated deceleration G acting on the vehicle when the travel path of the
host vehicle is corrected are pre-estimated according to the target yaw moment Ms.
The lane departure prevention system can then perform comparisons to determine if
the generated yaw moment should be corrected to prevent or minimize a feeling by a
driver that lane deviation control is performed for the purpose of decelerating the
vehicle. For example, such a comparison can be performed by a yaw moment

computing device or means of the lane departure prevention system.

For example, the estimated lateral acceleration Gy can be compared to a threshold.
Such a threshold can have various values. In another example, the threshold can be
determined on the basis of the estimated deceleration Gt. In another example, the
threshold can be determined by lane departure system or the threshold can have a
preset value. In another example, the threshold can have a value the same as the
estimated deceleration Gr. In any of these examples, when the estimated lateral
acceleration Gy is lower than the threshold it is determined that the generated yaw
moment should be corrected, such as by decreasing the generated yaw moment, to
prevent or minimize a feeling by a driver that lane deviation control is performed for

the purpose of decelerating the vehicle.

In another example, the obtained estimates of lateral acceleration Gy and deceleration

Gr can be compared with each other. Similarly, the estimated lateral acceleration Gy

10
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can be compared to the threshold, which has the same value as the estimated
deceleration Gr. If the estimated lateral acceleration Gy exceeds the estimated
deceleration Gr, the driver is not acted upon by a deceleration greater than the lateral
acceleration, and the driver can relatively sense the lateral acceleration.
Consequently, correction of the travel path is performed by means of a difference in
the braking force between the left/right wheels corresponding to the target yaw

moment Ms.

On the other hand, when the estimated lateral acceleration Gy is smaller than the
estimated deceleration Gr, or a threshold having the same value as the estimated
deceleration Gr, the target yaw moment Ms is corrected by decreasing it to a value
(limit value Msm) smaller than the computed target yaw moment Ms. As a result, the
braking force is reduced for at least one wheel on the side (here, the left wheel side)
among the left/right wheels according to the departure-avoidance direction. Here, as
shown in Figure 8, when the lateral acceleration is smaller than the deceleration, the
decrease in lateral acceleration and decrease in deceleration when the yaw rate (that
is, yaw moment) is decreased causes the decrease in deceleration to be greater. In
other words, by decreasing target yaw moment Ms, it is possible to reduce the ratio of
deceleration to the lateral acceleration. Consequently, when the travel path of the host
vehicle is corrected correspondingly to the target yaw moment Ms that has been
corrected by decreasing it to limit value Msm, the driver will easily sense the lateral
acceleration, and will easily recognize the onset of departure prevention control. That
is, it is possible to prevent the driver from mistaking the control as a control for

deceleration.

As has been explained above, when Gy is less than the threshold, or Gy < Gr, it is
possible by decreasing the target yaw moment Ms to reduce the ratio of the estimated
deceleration Gt to the estimated lateral acceleration Gy. Here, in order to ensure that
the driver senses an actual lateral acceleration, it is preferred for the limit value Msm
to have an appropriate value so that the ratio of deceleration to the lateral acceleration
is kept smaller than a prescribed ratio. This value varies and depends on the vehicle
velocity V. Figure 8 is a diagram illustrating the relationship between lateral
acceleration and deceleration according to the yaw rate. In the figure, solid lines L1,

L2, L3 represent lateral acceleration values for a low vehicle velocity (for

11



[0088]

[0089]

[0090]

WO 2009/115884 ; PCT/IB2009/000502

example, 60 kin/h), medium vehicle velocity (for example, 100 km/h), and high
vehicle velocity (for example, 140 km/h), and the broken line indicates the
deceleration. That is, for the same yaw rate (that is, yaw moment), the lower the
vehicle velocity, the smaller the lateral acceleration, and the larger the ratio of
deceleration to the lateral acceleration. In order to suppress an increase in the ratio of
deceleration to the lateral acceleration, the limit value Msm must be smaller for a
lower vehicle velocity V. By setting a smaller limit value Msm for a lower vehicle
velocity V, it is possible to suppress an increase in the ratio of deceleration to lateral

acceleration so that the driver can easily sense the actual lateral acceleration.

Also, when the target yaw moment Ms is corrected by decreasing it, there is a
corresponding effect on the performance of travel path correction. Consequently, the
time required to correct the travel path of the host vehicle is increased in
correspondence to the amount of decrease (Ms-Msm) in target yaw moment Ms. That
is, once the computed target yaw moment Ms is corrected by decreasing it, the
predicted yaw moment applied to the vehicle becomes insufficient. Consequently,
this deficiency is offset by prolonging the control time. As a result, the performance
of travel path correction is maintained and the vehicle can be reliably returned from

its departure tendency.
Additional Examples

In one embodiment, when the judgment result shows that Gy is less than the
threshold, or Gy < Gr, the target yaw moment Ms is corrected by decreasing it.
However, the present invention is not limited to this exemplary scheme. In another
example, a scheme can also be adopted so that when Gy < Gt and the difference
between estimated deceleration Gt and estimated lateral acceleration Gy exceeds a
prescribed value, the target yaw moment Ms is corrected by decreasing it. In this
case, the limit value Msm can be set with respect to the target yaw moment Ms at a
value such that the difference between estimated deceleration Gt and estimated lateral
acceleration Gy is less than a prescribed value. Here, the prescribed value for the
difference is a value at which the driver senses deceleration more significantly than
lateral acceleration. The prescribed value can be determined by means of

experiments, and other methods used in the art.

12
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The following exemplary scheme can also be adopted: when Gy < Gt and the ratio of
the estimated deceleration Gr to the estimated lateral acceleration Gy exceeds a
prescribed value, the target yaw moment Ms is corrected by decreasing it. In this
case, the limit value Msm can be set with respect to target yaw moment Ms at a value
such that the ratio of estimated deceleration Gt to estimated lateral acceleration Gy is
less than a prescribed value. Here, the prescribed value for the ratio is a value at
which the driver senses deceleration more significantly than lateral acceleration, and it
can be determined beforehand by means of experiments, and other methods used in

the art,

In these schemes, just as in the embodiment, it is preferred that the limit value Msm

be set at a smaller value when the vehicle velocity V is low.

The following exemplary scheme can also be adopted: determination of the
correction, which involves a decrease, is performed by means of the difference, and
the limit value Msm is defined as a ratio. Conversely, determination of the correction
involving a decrease can be performed with respect to the ratio, and the limit value

Msm can be defined as a difference.
Effect

As explained above, the processing performed in step S5 corresponds to processing
performed by a "yaw moment computing means", and the processing in step S7

corresponds to processing performed by a "control means".

(1) In the first example, when the lateral acceleration estimated for the host vehicle is
smaller than a threshold, the computed target yaw moment is corrected by decreasing

it.

As a result, when the travel path of the host vehicle is corrected, the ratio of
deceleration to the lateral acceleration can be decreased so that the driver can easily
sense the lateral acceleration. Consequently, it is possible to prevent the driver from

mistakenly sensing that control is being performed to decelerate the vehicle.

(2) In the example of operation, as the vehicle velocity of the host vehicle decreases,

the amount by which the target yaw moment is corrected is increased. In other words,

13
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as host vehicle velocity decreases, the target yaw moment is decreased by an

increasing amount. Consequently, the driver can easily sense the lateral acceleration.

[0099) (3) In an additional example, when the estimated lateral acceleration is lower than the
estimated deceleration and the difference between the estimated lateral acceleration
and the estimated deceleration exceeds a prescribed value, the target yaw moment is

corrected by decreasing it.

[00100] As a result, the timing for correcting the target yaw moment by decreasing it can be

optimized to match what the driver senses.

[00101] (4) In the first example, the target yaw moment can be corrected by decreasing it such
that the difference between the estimated lateral acceleration and the estimated

deceleration is smaller than a prescribed value.

[00102] As a result, it is possible to decrease the ratio of deceleration with respect to the
lateral acceleration, allowing the driver to sense the lateral acceleration.
Consequently, it is possible to prevent the driver from mistakenly sensing that control

is being performed to decelerate the vehicle.

[00103] (5) In an additional example, when the estimated lateral acceleration is lower than the
estimated deceleration, and the ratio of estimated deceleration to estimated lateral
acceleration exceeds a prescribed value set beforehand, the target yaw moment is

corrected by decreasing it.

[00104] As aresult, it is possible for the timing of correcting the target yaw moment by

decreasing it to be optimized to match what the driver senses.

[00105] (6) In the first example, the target yaw moment can be corrected by decreasing it so
that the ratio of the estimated deceleration to the estimated lateral acceleration is

smaller than a prescribed value.

[00106] As a result, it is possible to decrease the ratio of deceleration to lateral acceleration,
and it is possible for the driver to sense the lateral acceleration. Consequently, it is
possible to prevent the driver from mistakenly sensing that control is being performed

to decelerate the vehicle.
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[00107] (7) In the example of operation, when the target yaw moment is corrected by the
computing device or means to a smaller value, the time allotted for correcting the

travel path of the host vehicle can be made longer.

[00108] As a result, it is possible to maintain the performance of travel path correction and to

reliably recover from the departure tendency.

(00109] The process described herein can be performed with a computer. For example, a
computer designed for use with a vehicle, such as a computer that is included with or
carried by a vehicle, can be used to perform the process described herein. In another
example, a vehicle can be provided with a computer having a SOMHz 32-bit RISC

microprocessor to perform the process described herein.

[00110] Embodiments of the invention are not limited to the description provided herein. For
example, features and components of one embodiment can be used with or substituted

for features and components of another embodiment.

[00111] Although the invention has been described above by reference to certain embodiments
of the invention, the invention is not limited to the embodiments described above.
Modifications and variations of the embodiments described above will occur to those
skilled in the art in light of the above teachings. The scope of the invention is defined

with reference to the following claims.
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WHAT IS CLAIMED IS:

l. A lane departure prevention system for a host vehicle, comprising:

a detector configured to detect a driving lane,

a judgment device configured to determine whether there is a departure tendency of
the host vehicle from the driving lane detected by said detector,

a yaw moment computing device configured to compute a target yaw moment in a
departure~-avoidance direction when said judgment device determines that there is a lane
departure tendency, wherein the yaw moment computing device is configured to correct said
target yaw moment by decreasing the target yaw moment when an estimated lateral
acceleration predicted for the host vehicle is lower than a threshold, wherein the threshold is
based on an estimated deceleration predicted for the host vehicle, and

a controller configured to apply a different braking force to at least one left wheel and
at least one right wheel of the host vehicle based on the target yaw moment computed by said

yaw moment computing device.

2. The lane departure prevention system according to Claim 1, further comprising a
vehicle velocity sensor configured to detect a vehicle velocity of the host vehicle,
wherein said yaw moment computing device is configured to increase an amount said

target yaw moment is corrected as the vehicle velocity becomes lower,

3. The lane departure prevention system according to Claim 1, wherein said threshold

has the same value as said estimated deceleration.

4. The lane departure prevention system according to Claim 3, wherein said yaw
moment computing device is configured to correct the target yaw moment by decreasing the
target yaw moment when said estimated lateral acceleration is lower than said estimated
deceleration, and when a difference between said estimated lateral acceleration and said

estimated deceleration is larger than a prescribed value.

5. The lane departure prevention system according to Claim 4, wherein said yaw
moment computing device is configured to correct the target yaw moment by decreasing the
target yaw moment such that the difference between the estimated lateral acceleration and

said estimated deceleration is smaller than said prescribed value,
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6. The lane departure prevention system according to Claim 3, wherein said yaw
moment computing device is configured to correct said target yaw moment by decreasing the
target yaw moment when said estimated lateral acceleration is lower than said estimated
deceleration and when a ratio of said estimated deceleration to said estimated lateral

acceleration is equal to or larger than a prescribed value.

7. The lane departure prevention system according to Claim 6, wherein said yaw
moment computing device is configured to correct said target yaw moment by decreasing the
target yaw moment such that the ratio of the estimated deceleration to the estimated lateral

acceleration is smaller than the prescribed value.

8. The lane departure prevention system according to Claim 1, wherein the controller is
configured to lengthen a control time, in which the braking force is applied, as said target

yaw moment becomes smaller.

9. The lane departure prevention system according to Claim 1, wherein the threshold is a

preset value,

10. A lane departure prevention system for a host vehicle, comprising:

a detection means for detecting a driving lane,

a judgment means for determining whether there is a departure tendency of the host
vehicle from the driving lane detected by said detection means,

a yaw moment computing means for computing a target yaw moment in a departure-
avoidance direction when said judgment means determines that there is a lane departure
tendency, wherein the yaw moment computing means is configured to correct said target yaw
moment by decreasing the target yaw moment when an estimated lateral acceleration
predicted for the host vehicle is lower than a threshold, wherein the threshold is based on an
estimated deceleration predicted for the host vehicle, and

a control means for applying a different braking force to at least one left wheel and at
least one right wheel of the host vehicle based on the target yaw moment computed by said

yaw moment computing means.
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11. A lane departure prevention method for a host vehicle, comprising:

detecting a driving lane;

determining whether the host vehicle has a departure tendency with respect to said
driving lane;

computing a target yaw moment in a departure-avoidance direction when there is a
departure tendency;

correcting said target yaw moment by decreasing the target yaw moment when an
estimated lateral acceleration predicted for the host vehicle is lower than a threshold, wherein
the threshold is based on an estimated deceleration predicted for the host vehicle, and

applying a different braking force to at least one left wheel and at least one right

wheel of the host vehicle based on the target yaw moment.

12. A computer readable medium having program code recorded therein that, when
executed on a computing system causes the computing system perform steps comprising:

detecting a driving lane;

determining whether the host vehicle has a departure tendency with respect to said
driving lane;

computing a target yaw moment in a departure-avoidance direction when there is a
departure tendency;

correcting said target yaw moment by decreasing the target yaw moment when an
estimated lateral acceleration predicted for the host vehicle is lower than a threshold, wherein
the threshold is based on an estimated deceleration predicted for the host vehicle, and

applying a different braking force to at least one left wheel and at least one right

wheel of the host vehicle based on the target yaw moment.
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