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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to an operating condition
determining system according to the preamble of claim
1, an operating condition determining method according
to the preamble of claim 4, and a driving assist system,
for determining operating conditions concerning opera-
tions performed by a driver of a vehicle.

2. Description of Related Art

[0002] A technology of assisting the driver in a driving
operation in order to enhance the safety of the vehicle,
such as an automobile, has been proposed. For example,
a system that informs the driver of the presence of an
obstacle or deviation of the vehicle from a running course,
and a system that assists the driver in an operation to
circumvent or avoid the obstacle or an operation to cause
the vehicle to return to the course are known.
[0003] It is desirable that the systems as described
above do not operate in response to vehicle behaviors
caused by the driver’s intentional operations. In Japa-
nese Patent Application Publication No. 2006-515545
(JP-A-2006-515545), for example, it is proposed to de-
termine that a lane change is made by the driver’s inten-
tion when the steering angle exceeds a threshold value
or the accelerator pedal operation amount (accelerator
pedal stroke) exceeds a threshold value, and restrict the
operation of the driving assist system.
[0004] US 6 212 452 B1 discloses a system according
to the preamble of claim 1 as well as a method according
to the preamble of claim 4.
[0005] In the meantime, the steering angle also chang-
es when the turning angle of the wheels changes due to
disturbances, such as the shape of the road surface and
vibrations of the vehicle body. Also, when the running
speed of the vehicle is high, the steering angle may be
small even when a lane change is made by the intention
of the driver. Thus, there is a possibility that an intentional
driving operation of the driver is not correctly determined.

SUMMARY OF THE INVENTION

[0006] The invention provides a vehicle operating con-
dition determining system, a driving assist system, and
an operating condition determining method, which deter-
mine driver’s intentional driving operations more correct-
ly.
[0007] To provide the system or method as described
above, the inventor paid attention to a steering holding
operation as a phenomena peculiar to the case where
the driver intentionally operates a steering device.
[0008] More specifically, the inventor found as a result
of diligent experiments and studies that, when the driver

intentionally operates the steering device, torque (which
will be called "steering holding torque") is applied against
steering reaction force even after torque (steering torque)
applied to the steering device reaches a peak. The object
above is achieved by a system according to claim 1 and
a method according to claim 4.
[0009] A vehicle operating condition determining sys-
tem according to the invention is configured to determine,
when a turning angle of wheels or a steering angle of a
steering wheel changes, whether the turning angle of the
wheels or the steering angle of the steering wheel chang-
es due to a driver’s intention, based on a magnitude of
steering torque applied to a steering device or a magni-
tude of a physical quantity correlated with the steering
torque, which is measured after the steering torque or
the physical quantity reaches a peak. According to this
aspect of the invention, it can be more correctly deter-
mined whether the driver intentionally operates the steer-
ing device.
[0010] In the vehicle operating condition determining
system according to the invention, is determined whether
the turning angle of the wheels or the steering angle of
the steering wheel changes due to the driver’s intention,
using a change in the magnitude of the steering torque
applied to the steering device or the physical quantity
correlated with the steering torque, which is measured
after the steering torque or the physical quantity reaches
the peak. Namely, the magnitude of the steering torque
or the physical quantity after it reaches the peak changes
in different fashions, depending on whether the steering
holding torque is applied or not. Accordingly, it can be
determined whether the driver intentionally operates the
steering device, using changes in the magnitude of the
steering torque or the physical quantity after it reaches
the peak.
[0011] The vehicle operating condition determining
system according to the invention includes detecting
means for detecting the steering torque applied to the
steering device or the physical quantity correlated with
the steering torque when the turning angle of the wheels
or the steering angle of the steering wheel changes,
measuring means for measuring a length of time for
which the magnitude of the steering torque or the physical
quantity detected by the detecting means is kept equal
to or larger than a threshold value after the magnitude of
the steering torque or the physical quantity reaches the
peak, and determining means for determining that the
turning angle of the wheels or the steering angle of the
steering wheel changes due to the driver’s intention,
when the length of time measured by the measuring
means is equal to or longer than a reference time.
[0012] The "threshold value" mentioned herein is set
to a value that is larger than the maximum torque that
can be applied to the steering device by a driver who is
in a condition of low wakefulness and low consciousness.
Also, the "reference time" is set to a length of time that
is longer than the maximum value of the time for which
the maximum torque that can be applied to the steering
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device by a driver who is in a condition of low wakefulness
and low consciousness can be maintained (the time for
which the maximum torque can be kept applied to the
steering device). These "threshold value" and "reference
time" may be obtained in advance by adaptive proce-
dures using experiments, or the like.
[0013] With the arrangement as described above,
when the turning angle of the wheels or the steering angle
of the steering wheel changes without depending on or
involving an intentional operation of the driver, it is pos-
sible to avoid a situation where it is erroneously deter-
mined that the turning angle of the wheels or the steering
angle of the steering wheel changes due to intentional
steering by the driver.
[0014] Also, in the vehicle operating condition deter-
mining system according to the above aspect of the in-
vention, the determining means may determine that the
turning angle of the wheels or the steering angle of the
steering wheel changes due to the driver’s intention,
when the peak of the magnitude of the steering torque
or the physical quantity detected by the detecting means
is equal to or larger than a reference peak value that is
larger than the threshold value, and the length of time
measured by the measuring means is equal to or longer
than the reference time.
[0015] The "reference peak value" mentioned herein
is set to a value that is larger than the maximum value
of torque that can be applied to the steering device by a
highly wakeful driver (whose consciousness is deterio-
rated by a low degree) so as to keep the vehicle running
straight, and is larger than the maximum value of torque
that can be applied to the steering device by a poorly
wakeful driver (whose consciousness is deteriorated by
a high degree).
[0016] With the arrangement as described above,
when the turning angle of the wheels or the steering angle
of the steering wheel changes without depending on or
involving an intentional operation of the driver, it is pos-
sible to more reliably avoid a situation where it is errone-
ously determined that the turning angle of the wheels or
the steering angle of the steering wheel changes due to
intentional steering by the driver.
[0017] In the above aspect of the invention, the phys-
ical quantity correlated with the torque (steering torque)
applied to the steering device may be selected from, for
example, the steering amount of the steering device, the
output signal (steering angle) of the steering angle sen-
sor, the output signal (the yaw rate applied to the vehicle)
of the yaw rate sensor.
[0018] A method of determining an operating condition
of a vehicle according the invention includes the step of
determining, when an operation amount of an operating
device operated by a driver changes, whether the oper-
ation amount changes due to a driver’s intention, based
on a magnitude of steering torque applied to the operating
device or a magnitude of a physical quantity correlated
with the steering torque, which is measured after the
steering torque or the physical quantity reaches a peak.

[0019] The "operating device" mentioned herein is not
limited to the steering device, but may be any device that
can produce reaction force against an operation of the
operating device. For example, the operating device may
be an accelerator pedal to which reaction force of a return
spring is applied in response to an operation to depress
the accelerator pedal.
[0020] A vehicle driving assist system according to the
invention restricts execution of a driving assisting proc-
ess when a turning angle of wheels or a steering angle
of a steering wheel changes, based on a magnitude of
steering torque applied to a steering device or a magni-
tude of a physical quantity correlated with the steering
torque, which is measured after the steering torque or
the physical quantity reaches a peak.
[0021] The "driving assisting process" mentioned
herein may be, for example, a process of informing the
driver of the presence of an obstacle or deviation of the
vehicle from the course, a process of assisting the driver
in an operation required to circumvent or avoid an obsta-
cle or cause the vehicle to return to the course, or the like.
[0022] According to the above aspect of the invention,
execution of the driving assisting process can be restrict-
ed when the vehicle deviates from the course or ap-
proaches a course boundary due to an intentional oper-
ation of the driver. The "restriction" mentioned herein in-
cludes inhibition of both of the process of informing the
driver of the presence of an obstacle or deviation of the
vehicle from the course and the process of assisting the
driver in an operation to circumvent the obstacle or an
operation to cause the vehicle to return to the course,
and inhibition of only one of the process of informing the
driver of the presence of an obstacle or deviation of the
vehicle from the course and the process of assisting the
driver in an operation to circumvent the obstacle or an
operation to cause the vehicle to return to the course.
[0023] In the vehicle driving assist system according
to the above aspect of the invention, execution of the
driving assisting process may be restricted, using a
change in the magnitude of the steering torque applied
to the steering device or the physical quantity correlated
with the steering torque, which is measured after the
steering torque or the physical quantity reaches the peak.
[0024] The vehicle driving assist system according to
the invention includes detecting means for detecting the
steering torque applied to the steering device or the phys-
ical quantity correlated with the steering torque when the
turning angle of the wheels or the steering angle of the
steering wheel changes, measuring means for measur-
ing a length of time for which the magnitude of the steering
torque or the physical quantity detected by the detecting
means is kept equal to or larger than a threshold value
after the magnitude of the steering torque or the physical
quantity reaches the peak, and restricting means for re-
stricting execution of the driving assisting process when
the length of time measured by the measuring means is
equal to or longer than a reference time.
[0025] The "threshold value" and "reference time"
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mentioned herein are set in the same manners as the
"threshold value" and "reference time" set by the vehicle
operating condition determining system as described
above.
[0026] With the arrangement according to the above
aspect of the invention, when the turning angle of the
wheels or the steering angle of the steering wheel chang-
es without depending on or involving an intentional op-
eration of the driver, it is possible to more reliably avoid
a situation where execution of the driving assisting proc-
ess is restricted.
[0027] With the vehicle driving assist system according
to the above aspect of the invention, an intentional driving
operation performed by the driver can be determined
more correctly.
[0028] Also, the vehicle driving assist system accord-
ing to the above aspect of the invention is able to restrict
execution of the driving assisting process when the driver
intentionally performs a driving operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a block diagram illustrating the configuration
(functional units) of a vehicle driving assist system
as a first embodiment of the invention;
FIG. 2 is a view concerned with the first embodiment
of the invention, showing one example of changes
in steering torque measured when the driver inten-
tionally performs a steering operation;
FIG. 3 is a flowchart illustrating a driver’s intention
determining routine according to the first embodi-
ment of the invention; and
FIG. 4 is a flowchart illustrating a routine executed
when determining whether execution of a driving as-
sisting process is to be restricted, according to a sec-
ond embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] Some embodiments of the invention will be de-
scribed with reference to the drawings. In the following,
a driving assist system that determines a running course
of the vehicle and an obstacle, and performs a driving
assisting process for preventing the vehicle from deviat-
ing from the determined course or colliding with the ob-
stacle will be described. The "driving assisting process"
mentioned herein is carried out at the time when the ve-
hicle is able to circumvent or avoid the obstacle, and is
carried out at an earlier time than a collision damage
alleviating process carried out when a collision between
the vehicle and the obstacle cannot be avoided. It is to
be understood that the configuration of the system which

will be described below illustrates one embodiment of
the invention, and the invention is not limited to the con-
figuration as described below.
[0031] Initially, a first embodiment of the invention will
be described with reference to FIG 1 through FIG. 3. FIG
1 is a block diagram illustrating the configuration (func-
tional units) of a vehicle driving assist system to which
the invention is applied. As shown in FIG. 1, a control
unit (ECU) 1 for driving assist is installed on the vehicle.
[0032] The ECU 1 is an electronic control unit including
CPU, ROM, RAM, backup RAM, and an I/O interface.
Various sensors, such as a radar device 2, vehicle exte-
rior camera 3 for photographing the exterior or outside
of the vehicle, driver camera 4 for photographing the driv-
er, yaw rate sensor 5, wheel speed sensor 6, brake sen-
sor 7, acceleration stroke sensor 8, turn signal switch 9,
steering angle sensor 10, and a steering torque sensor
11, are electrically connected to the ECU 1, and the ECU
1 receives output signals of these sensors.
[0033] The radar device 2 is mounted on the front side
of the vehicle, for example, and is operable to transmit
millimeter waves to the front of the vehicle and receive
radio waves (reflected waves) reflected by an object lo-
cated outside the vehicle, thereby to generate informa-
tion (for example, coordinate information) concerning the
position of the object relative to the vehicle. The vehicle
exterior camera 3 is placed within the vehicle compart-
ment at a position where the camera can capture the
front of the vehicle in the field of view, for example, and
generates an image of the front of the vehicle. The driver
camera 4 is placed within the vehicle compartment at a
position where the camera can capture the driver in the
field of view, for example, and generates an image of the
driver. The yaw rate sensor 5 is mounted on the vehicle
body, for example, and generates an electric signal cor-
related with the yaw rate of the vehicle. The wheel speed
sensor 6 is mounted on a wheel of the vehicle, and gen-
erates an electric signal correlated with the running
speed of the vehicle.
[0034] For example, the brake sensor 7 is mounted on
a brake pedal within the vehicle compartment, and gen-
erates an electric signal correlated with the operation
torque (pedal pressure) applied to the brake pedal. The
acceleration stroke sensor 8 is mounted on an acceler-
ator pedal within the vehicle department, and generates
an electric signal correlated with the operation torque
(pedal pressure) applied to the accelerator pedal. The
turn signal switch 9 is mounted on a turn signal lever
within the vehicle compartment, and generates an elec-
tric signal correlated with a direction indicated by a turn
signal (a direction indicator) when the turn signal lever is
operated. The steering angle sensor 10 is mounted on a
steering rod connected to a steering wheel within the
vehicle compartment, and generates an electric signal
correlated with the angle of rotation of the steering wheel
as measured from the neutral position. The steering
torque sensor 11 is mounted on the steering rod, and
generates an electric signal correlated with torque (steer-
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ing torque) applied to the steering wheel.
[0035] Also, various devices and systems, such as a
buzzer 12, display device 13, electric power steering
(EPS) system 14, and an electronically controlled brake
(ECB) system 15, are connected to the ECU 1, and these
devices and systems are electrically controlled by the
ECU 1.
[0036] For example, the buzzer 12 is mounted in the
vehicle compartment, and is operable to generate an
alarm or warning tone. The displace device 13 is mounted
in the vehicle compartment, and is operable to display
various messages and/or warning lamps. The electric
power steering (EPS) system 14 is operable to assist the
driver in operating the steering wheel, using torque gen-
erated by an electric motor. The electronically controlled
brake (ECB) system 15 is operable to electrically adjust
the hydraulic pressure (brake pressure) of a friction brake
provided on each wheel.
[0037] The ECU 1 has the functions as described be-
low, so as to control various devices and systems, using
the output signals of the above-indicated various sen-
sors. Namely, the ECU 1 includes an obstacle informa-
tion processing unit 100, a lane information processing
unit 101, a consciousness deterioration determining unit
102, a driver’s intention determining unit 103, an integrat-
ed recognition processing unit 104, a common assist de-
termining unit 105, an alarm determining unit 106, a con-
trol determining unit 107, and a controlled variable com-
puting unit 108.
[0038] The obstacle information processing unit 100
computes coordinates of the position of an object in a
coordinate system in which the self vehicle lies on the
origin, based on the object information generated from
the radar device 2. The obstacle information processing
unit 100 creates obstacle information including the coor-
dinates of the position of the object and the yaw angle of
the self vehicle relative to the object. When two or more
objects are detected by the radar device 2, the obstacle
information processing unit 100 creates a regression line
(or a regression curve) that can circumvent the two or
more objects, on the coordinate system in which the self
vehicle lies on the origin, and creates obstacle informa-
tion including coordinate information of the regression
line (or regression curve) and the yaw angle of the vehicle
relative to the regression line (or regression curve). The
obstacle information processing unit 100 may create ob-
stacle information as described above, based on an im-
age or picture captured by the vehicle exterior camera 3.
[0039] The lane information processing unit 101 cre-
ates lane information including information concerning a
lane and information concerning the orientation of the
vehicle relative to the lane, based on an image or picture
captured by the vehicle exterior camera 3. The informa-
tion concerning the lane includes, for example, informa-
tion concerning indicators indicative of lane boundaries
(for example, road markers, such as white lines and yel-
low lines, indicative of lane boundaries, and three-dimen-
sional objects, such as curbs, guardrails, gutters or ditch-

es, and walls, which extend alongside the lane), and in-
formation concerning the width of the lane. The informa-
tion concerning the orientation of the vehicle relative to
the lane includes, for example, information concerning
distances between the indicators indicative of the lane
boundaries and the vehicle, information concerning the
offset amount of the vehicle position relative to the center
of the lane, and information concerning the yaw angle of
the vehicle travelling direction relative to the indicators
indicative of the lane boundaries. When a navigation sys-
tem is installed on the vehicle, the lane information
processing unit 101 may create information concerning
the lane, from map information and GPS information pos-
sessed by the navigation system.
[0040] The consciousness deterioration determining
unit 102 determines the degree of deterioration of con-
sciousness (wakefulness) of the driver, based on an im-
age or picture captured by the driver camera 4. For ex-
ample, the consciousness deterioration determining unit
102 computes the eye closure time or eye closure fre-
quency of the driver, from the image captured by the driv-
er camera 4, and determines that the consciousness of
the driver is deteriorated (the wakefulness is low) when
the eye closure time or eye closure frequency exceeds
the upper limit. Also, the consciousness deterioration de-
termining unit 102 may compute a length of time for which
the orientation of the driver’s face or the direction of the
line of sight deviates from the vehicle travelling direction,
from an image or picture captured by the driver camera
4, and may determine that the driver is not looking at the
road when the calculated time exceeds the upper limit.
[0041] The driver’s intention determining unit 103 de-
termines whether the operation amount of the brake ped-
al, the operation amount of the accelerator pedal, or the
operation amount (steering amount) of the steering wheel
changes due to the intention of the driver, based on the
output signals of the wheel speed sensor 6, brake sensor
7, acceleration stroke sensor 8, turn signal switch 9,
steering angle sensor 10, and the steering torque sensor
11. The driver’s intention determining unit 103 will be
described in detail later.
[0042] The integrated recognition processing unit 104
specifies a region (running course) on which the vehicle
is able to run, based on the obstacle information created
by the obstacle information processing unit 100 and the
lane information created by the lane information process-
ing unit 101, and determines the yaw angle of the vehicle
relative to a course boundary, and the offset amount of
the vehicle relative to the center of the course.
[0043] On a road having a small lane width, the driver
may have no other choice but to let the vehicle deviate
from the lane. In view of this situation, the integrated rec-
ognition processing unit 104 may set a running course,
on a road having a small lane width, based on information
concerning road markers (such as white lines and yellow
lines) indicative of the lane boundaries, or three-dimen-
sional objects (such as curbs, guardrails, gutters, and
walls) that extend alongside the lane. For example, when
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road markers are present on both sides of the lane, the
integrated recognition processing unit 104 may set a run-
ning course that is wider than the original lane, with ref-
erence to the center of the lane (intermediate between
the road markers present on both sides of the lane). Also,
when a road marker is present on only one side of the
lane, the integrated recognition processing unit 104 may
set a reference position outside the road marker, and set
a range of a given width from the reference position, as
a running course. However, if an object exists in the
course thus enlarged, it is desirable to limit enlarging set-
ting of the course.
[0044] When the integrated recognition processing
unit 104 receives information concerning a small object
from the obstacle information processing unit 100, the
processing unit 104 may set the running course, by en-
larging the size of the object in a direction parallel to the
indicators indicative of the lane boundaries. Namely, the
integrated recognition processing unit 104 may set the
course, assuming that an object represented by a point
on a coordinate system is in the form of a line parallel to
the indicators indicative of the lane boundaries. The
amount of enlargement of the object (the length of the
line) may be increased as the output signal (vehicle
speed) of the wheel speed sensor 6 is higher, and may
also be increased as the yaw angle of the vehicle relative
to the line is larger.
[0045] The common assist determining unit 105 deter-
mines whether execution of the driving assisting process
is to be restricted, based on the information created by
the integrated recognition processing unit 104, the result
of determination made by the consciousness deteriora-
tion determining unit 102, and the result of determination
made by the driver’s intention determining unit 103. For
example, if the consciousness deterioration determining
unit 102 determines that the consciousness of the driver
is deteriorated or lowered (the degree of deterioration of
consciousness is high, or the wakefulness is low), or de-
termines that the driver is not looking at the road, the
common assist determining unit 105 permits the driving
assisting process to be executed. If the driver’s intention
determining unit 103 determines that the driver performs
an intentional operation, the common assist determining
unit 105 restricts execution of the driving assisting proc-
ess.
[0046] When the common assist determining unit 105
permits execution of the driving assisting process, the
alarm determining unit 106 determines the timing of
sounding of the buzzer 12 or the timing of display of a
warning message or warning lamp on the display device
13. For example, when the distance between the vehicle
and a course boundary (one of the boundaries of the
course) as measured in the vehicle width direction be-
comes equal to or smaller than a predetermined distance,
the alarm determining unit 106 causes the buzzer 12 to
sound an alert, or causes the display device 13 to display
a warning message or warning lamp thereon.
[0047] Also, the alarm determining unit 106 may cause

the buzzer 12 to sound an alert, or cause the display
device 13 to display a warning message or warning lamp,
when the time it takes the vehicle to reach a course
boundary becomes equal to or shorter than a predeter-
mined time. In the case where the course has a small
width, the alarm determining unit 106 may cause the
buzzer 12 to sound an alert, or cause the display device
13 to display a warning message or warning lamp, when
the distance between the vehicle and a three-dimension-
al object (such as a curb, guardrail, gutter, or a wall that
is present alongside the course) as measured in the ve-
hicle width direction becomes equal to or smaller than a
predetermined distance. In the case where the vehicle
enters a curve, or is running along a curve, the alarm
determining unit 106 may cause the buzzer 12 to sound
an alert, or cause the display device 13 to display a warn-
ing message or warning lamp, when the distance be-
tween the vehicle and a course boundary as measured
in the vehicle travelling direction becomes equal to or
smaller than a predetermined distance. Also, in the case
where the vehicle enters a curve, or is running along a
curve, the alarm determining unit 106 may cause the
buzzer 12 to sound an alert, or cause the display device
13 to display a warning message or warning lamp, when
the time it takes the vehicle to reach a course boundary
becomes equal to or shorter than a predetermined time.
[0048] In this connection, the above-mentioned prede-
termined distance or predetermined time is changed in
accordance with the output signal (vehicle speed) of the
wheel speed sensor 6 and the output signal (yaw rate)
of the yaw rate sensor 5. For example, as the vehicle
speed is higher, the predetermined distance is set to a
longer distance, or the predetermined time is set to a
longer time. Also, as the yaw rate is larger, the predeter-
mined distance is set to a longer distance, and the pre-
determined time is set to a longer time.
[0049] The manner of giving a warning to the driver is
not limited to sounding of the buzzer 12 and display of a
warning message or warning lamp on the display device
13, but another method, such as intermittently changing
the torque for fastening the seat belt, may be employed.
[0050] When the common assist determining unit 105
permits the driving assisting process to be executed, the
control determining unit 107 determines the time at which
the electric power steering (EPS) system 14 and/or elec-
tronically controlled brake (ECB) system 15 is actuated
so as to prevent the vehicle from deviating from the
course or colliding with an obstacle. For example, the
control determining unit 107 may actuate the electric
power steering (EPS) system 14 and/or electronically
controlled brake (ECB) system 15 when the distance be-
tween the vehicle and a course boundary as measured
in the vehicle width direction becomes equal to or shorter
than a predetermined distance.
[0051] Also, the control determining unit 107 may ac-
tuate the electric power steering (EPS) system 14 and/or
electronically controlled brake (ECB) system 15, when
the time it takes the vehicle to reach the course boundary
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becomes equal to or shorter than a predetermined time.
When the course has a small width, the control determin-
ing unit 107 may actuate the electric power steering
(EPS) system 14 and/or electronically controlled brake
(ECB) system 15 when the distance between the vehicle
and a three-dimensional object (such as a curb, guardrail,
gutter, or a wall, which exists alongside the course) as
measured in the vehicle width direction becomes equal
to or smaller than a predetermined distance.
[0052] In the case where the vehicle enters a curve or
the vehicle is running along a curve, the control deter-
mining unit 107 may actuate the electric power steering
(EPS) system 14 and/or electronically controlled brake
(ECB) system 15 when the distance between the vehicle
and a course boundary as measured in the vehicle trav-
elling direction becomes equal to or shorter than a pre-
determined distance. In the case where the vehicle en-
ters a curve or the vehicle is running along a curve, the
control determining unit 107 may actuate the electric
power steering (EPS) system 14 and/or electronically
controlled brake (ECB) system 15 when the time it takes
the vehicle to reach the course boundary becomes equal
to or shorter than a predetermined time.
[0053] While the predetermined distance or predeter-
mined time used by the control determining unit 107 may
be changed according to the vehicle speed and the yaw
rate, like the predetermined distance or predetermined
time used by the alarm determining unit 106, the prede-
termined distance or time used by the control determining
unit 107 is set to be shorter than the predetermined dis-
tance or time used by the alarm determining unit 106.
[0054] When a request to actuate the electric power
steering (EPS) system 14 and/or electronically controlled
brake (ECB) system 15 is generated from the control
determining unit 107, the controlled variable computing
unit 108 computes a controlled variable(s) of the electric
power steering (EPS) system 14 and/or electronically
controlled brake (ECB) system 15, and actuates the elec-
tric power steering (EPS) system 14 and/or electronically
controlled brake (ECB) system 15 according to the cal-
culated controlled variable(s) and the timing determined
by the control determining unit 107. For example, the
controlled variable computing unit 108 computes a target
yaw rate required to prevent the vehicle from deviating
from the course, or a target yaw rate required to circum-
vent or avoid an obstacle, using the information created
by the integrated recognition processing unit 104, the
output signal (vehicle speed) of the wheel speed sensor
6, and the output signal (yaw rate) of the yaw rate sensor
5, as parameters. More specifically, the controlled vari-
able computing unit 108 computes a target yaw rate Ytrg
according to the following equation, where D denotes the
relative distance between a course boundary or obstacle
and the vehicle, T denotes a length of time it takes the
vehicle to reach the course boundary or obstacle, and θ
denotes the yaw angle of the vehicle relative to the course
boundary or obstacle. 

[0055] The controlled variable computing unit 108 de-
termines the controlled variable (steering torque) of the
electric power steering (EPS) system 14 and the control-
led variable (brake oil pressure) of the electronically con-
trolled brake (ECB) system 15, using the target yaw rate
Ytrg as a parameter. At this time, the relationship be-
tween the target yaw rate Ytrg and the steering torque,
and the relationship between the target yaw rate Ytrg and
the brake oil pressure may be defined in the form of maps
in advance. When the target yaw rate Ytrg is smaller than
a predetermined value (the maximum value of the yaw
rate with which deviation from the course and contact or
collision with the obstacle can be avoided only by a steer-
ing action), the brake oil pressure of the electronically
controlled brake (ECB) system 15 may be set to zero. If
different brake oil pressures are applied to the friction
brakes of the right and left wheels of the vehicle when
the electronically controlled brake (ECB) system 15 is
operated, a yaw rate that interferes with the yaw rate
produced by the electric power steering (EPS) system
14 may be produced. Therefore, it is desirable to apply
substantially the same brake oil pressure to the friction
brakes of the right and left wheels.
[0056] The method of reducing the running speed of
the vehicle is not limited to actuating the friction brakes
by means of the electronically controlled brake (ECB)
system 15, but the running speed of the vehicle may also
be reduced by converting the kinetic energy of the vehicle
into electric energy (regeneration), or changing the speed
ratio of the transmission so as to increase an engine
brake.
[0057] The driving assist system as described above
makes it possible to inform the driver of the presence of
an obstacle or deviation of the vehicle from the course,
and assist the driver in an operation to prevent the vehicle
from deviating from the course or an operation to circum-
vent or avoid the obstacle.
[0058] In the meantime, when the vehicle deviates
from the course or approaches an obstacle according to
an intentional operation of the driver, it is desirable to
restrict execution of the driving assisting process. If a
change of the steering angle takes place along with an
operation to give a turn signal, an accelerating operation,
or a braking operation (for example, when the vehicle
turns right or left, changes lanes, or passes another ve-
hicle), it may be determined that the driver performs an
intentional operation, namely, intentionally operates the
steering wheel.
[0059] However, when the vehicle runs on a road hav-
ing a small course width, the driver may intentionally
cause the vehicle to approach an obstacle, or cause the
vehicle to deviate from the course. In this case, the driver
may only perform a steering operation (i.e., operate or
turn the steering wheel) without performing any of the
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operation to give a turn signal, accelerating operation,
and braking operation at the same time. Therefore, there
is a possibility that the driving assisting process is unde-
sirably carried out even though the driver intentionally
operates or turns the steering wheel.
[0060] In view of the above situation, the driving assist
system according to this embodiment makes it possible
to restrict execution of the driving assisting process, even
in the case where the steering operation is performed
without accompanying any of the operation to give a turn
signal, accelerating operation, and braking operation.
[0061] The function of the driver’s intention determin-
ing unit 103 according to this embodiment will be de-
scribed in detail.
[0062] Having done diligent experiments and studies,
the inventor found that when the driver performs an in-
tentional steering operation, the steering operation is fol-
lowed by a steering holding operation, i.e., an operation
to keep applying steering torque to the steering wheel.
Here, one example of measurement results of steering
torque when the driver intentionally turns the steering
wheel is shown in FIG 2.
[0063] As shown in FIG. 2, when the driver starts turn-
ing the steering wheel, the steering torque rapidly in-
creases. Once the steering angle reaches a desired an-
gle, the steering torque that has been on the increase
starts decreasing. However, in order to prevent the steer-
ing wheel from immediately returning to the neutral po-
sition, the driver applies torque against self aligning
torque (steering reaction force), to the steering wheel,
(namely, the driver performs a steering holding opera-
tion). As a result, the amount of reduction of the steering
torque is reduced for a certain period of time (a range
surrounded by a circle in FIG. 2). Namely, when the steer-
ing holding operation is performed, the steering torque
is kept equal to or larger than a given magnitude for a
certain period (steering holding period) after the steering
torque reaches a peak. Thus, the magnitude of the steer-
ing torque after it reaches a peak is different between the
case where the driver intentionally turns the steering
wheel and the case where the driver does not intention-
ally turn the steering wheel.
[0064] Therefore, the driver’s intention determining
unit 103 of this embodiment determines whether the driv-
er intentionally turns the steering wheel, based on chang-
es in the magnitude of the steering torque after it reaches
the peak, in other words, the presence or absence of the
steering holding period after the steering torque reaches
the peak. In determining the presence or absence of the
steering holding period, the driver’s intention determining
unit 103 determines that the steering holding period is
present, under conditions that the peak value of the steer-
ing torque is equal to or larger than a reference peak
value Ta, and a period of time for which the steering
torque is kept equal to or larger than a threshold value
Tb after reaching a peak equal to or larger than the ref-
erence peak value Ta is equal to or longer than a refer-
ence time tbase. When the steering holding period is

present, the driver’s intention determining unit 103 de-
termines that the driver intentionally operates the steer-
ing wheel.
[0065] The above-mentioned reference peak value Ta
is set to a value that is larger than the maximum value
of torque that can be applied to the steering wheel by a
driver who is in a highly wakeful condition so as to keep
the vehicle running straight, and is also larger than the
maximum value of torque that can be applied to the steer-
ing wheel by a driver who is in a condition of low wake-
fulness and low consciousness. In order to carry out the
driving assisting process with higher reliability when the
driver does not intentionally operate the steering wheel,
it is desirable to set the reference peak value Ta to the
largest possible value. However, if the reference peak
value Ta is excessively large, the driving assisting proc-
ess is more likely to be executed even when the driver
intentionally operates the steering wheel. Accordingly, it
is desirable to statistically obtain the minimum value the
peak value of the steering torque can take when the driver
intentionally operates the steering wheel, and adaptively
determine the reference peak value Ta so that it does
not deviate largely from the minimum value.
[0066] The above-mentioned threshold value Tb is ob-
tained by adding a margin to the maximum torque that
can be applied to the steering device by a driver who is
a condition of low wakefulness and low consciousness.
Also, the above-mentioned reference time tbase is a
length of time obtained by adding a margin to the maxi-
mum value of the time for which the maximum torque
that can be applied to the steering device by a driver who
is in a condition of low wakefulness and low conscious-
ness can be maintained (i.e., the time for which the max-
imum torque can be kept applied to the steering device).
These "threshold value" and "reference time" are ob-
tained in advance by adaptive procedures using experi-
ments, or the like.
[0067] If the driver’s intention is determined by the
method as described above, execution of the driving as-
sisting process can be restricted when the vehicle ap-
proaches an obstacle or deviates from the course ac-
cording to a driver’s intentional steering action.
[0068] In the following, a procedure of executing a driv-
er’s intention determining process will be described with
reference to FIG. 3. FIG. 3 is a flowchart illustrating a
driver’s intention determining routine. This routine is
stored in advance in the ROM of the ECU 1, and is pe-
riodically executed by the ECU 1. The driver’s intention
determining process is executed when the turning angle
of the wheels or the steering angle of the steering wheel
changes.
[0069] In the driver’s intention determining routine, the
ECU 1 initially reads the output signal (steering torque)
Trq of the steering torque sensor 11 in step S101. Thus,
execution of step S101 by the ECU 1 provides the de-
tecting means according to the invention.
[0070] In step S102, the ECU 1 determines whether
the absolute value of the steering torque Trq read in step

13 14 



EP 2 621 790 B1

9

5

10

15

20

25

30

35

40

45

50

55

S101 is equal to or larger than the reference peak value
Ta. If a negative decision (NO) is obtained in step S102
(|Trq|<Ta), the ECU 1 proceeds to step S108, and deter-
mines that the driver does not intentionally operate or
turn the steering wheel (there is no steering intention).
If, on the other hand, an affirmative decision (YES) is
obtained in step S103 (|Trq| ≥Ta), the ECU 1 proceeds
to step S103.
[0071] In step S103, the ECU 1 starts a timer t. The
timer t measures a length of time that has elapsed from
a point of time at which the steering torque Trq reaches
a value equal to or larger than the reference peak value
Ta. Thus, execution of step S103 by the ECU 1 provides
the measuring means according to the invention.
[0072] In step S104, the ECU 1 reads the output signal
(Trq) of the steering torque sensor 11 again. Then, the
ECU 1 proceeds to step S105, and determines whether
the absolute value of the steering torque Trq read in step
S104 is equal to or larger than the threshold value Tb. If
a negative decision (NO) is obtained in step S105
(|Trq|<Tb), the ECU 1 proceeds to step S108, and deter-
mines that the driver does not intentionally operate the
steering wheel.
[0073] If an affirmative decision (YES) is obtained in
step S105 (|Trq|≥Tb), the ECU 1 proceeds to step S106.
In step S106, the ECU 1 determines whether the meas-
urement time t of the timer t is equal to or longer than the
reference time tbase. If a negative decision (NO) is ob-
tained in step S106 (t<tbase), the ECU 1 executes step
S104 and subsequent steps again. If, on the other hand,
an affirmative decision (YES) is obtained in step S106
(t≥tbase), the ECU 1 proceeds to step S107, and deter-
mines that the driver intentionally operates the steering
wheel. Thus, execution of steps S106 to S108 by the
ECU 1 provides the determining means according to the
invention.
[0074] By executing the routine of FIG. 3 as described
above, the ECU 1 can correctly determine whether the
driver intentionally operates the steering wheel. Conse-
quently, it is possible to restrict execution of the driving
assisting process when the driver intentionally operates
the steering wheel.
[0075] While it is determined whether the driver inten-
tionally operates the steering wheel, using the steering
torque Trq as a parameter, in this embodiment, a physical
quantity correlated with the steering torque Trq may be
used as a parameter. For example, the output signal (the
steering angle) of the steering angle sensor 10, the output
signal (yaw rate) of the yaw rate sensor 5, etc. may be
used as physical quantities correlated with the steering
torque Trq.
[0076] While it is determined whether changes in the
steering angle are caused by an intentional steering op-
eration performed by the driver in this embodiment, it
may be determined whether changes in the accelerator
pedal stroke or position are caused by an intentional ac-
celerating operation performed by the driver. In this case,
it may be determined that the driver intentionally performs

an accelerating operation, under a condition that a period
of time for which the operation torque (pedal pressure)
applied to the accelerator pedal is kept equal to or larger
than a threshold value after reaching a reference peak
value is equal to or longer than a reference time.
[0077] Next, a second embodiment of the invention will
be described with reference to FIG 4. In the following,
only the arrangements of the second embodiment which
are different from those of the above-described first em-
bodiment will be described, and the same or similar ar-
rangements will not be described.
[0078] In the first embodiment as described above, it
is determined whether the driver intentionally operates
the steering wheel, depending on the presence or ab-
sence of the steering holding period, and then execution
of the driving assisting process is restricted based on the
result of the determination. However, in the second em-
bodiment, execution of the driving assisting process is
restricted depending on the presence or absence of the
steering holding period.
[0079] FIG. 4 is a flowchart illustrating a routine exe-
cuted by the ECU 1 when it determines whether execu-
tion of the driving assisting process is to be restricted.
This routine is stored in advance in the ROM of the ECU
1, and is periodically executed by the ECU 1. In the rou-
tine of FIG. 4, the same reference numerals (step num-
bers) as those used in the routine of FIG. 3 are assigned
to the same steps.
[0080] The routine of FIG. 4 is different from that of
FIG. 3 in that step S201 and step S202 are executed in
place of steps S107 and S108 of FIG. 3, respectively.
Namely, when the ECU 1 determines in step S106 that
the measurement time t of the timer t is equal to or longer
than the reference time tbase, it proceeds to step S201
to restrict execution of the driving assisting process. If,
on the other hand, a negative decision (NO) is obtained
in step S102 or step S105, the ECU 1 proceeds to step
S202 to permit execution of the driving assisting process.
[0081] The "restriction" mentioned herein may be in-
terpreted as inhibiting both execution of a warning oper-
ation by the buzzer 12 or display device 13 and execution
of a driving assist operation by the electric power steering
(EPS) system 14 and/or the electronically controlled
brake (ECB) system 15, or may be interpreted as inhib-
iting execution of a driving assist operation by the electric
power steering (EPS) system 14 and/or the electronically
controlled brake (ECB) system 15 while permitting exe-
cution of a warning operation by the buzzer 12 or display
device 13.

Claims

1. A vehicle operating condition determining system,
wherein, when a turning angle of wheels or a steering
angle of a steering wheel changes due to a driver
turning a steering wheel, it is determined whether
the turning angle of the wheels or the steering angle
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of the steering wheel changes due to the driver’s
intention, based on a magnitude of steering torque
(Trq) applied to a steering device or a magnitude of
a physical quantity correlated with the steering
torque, which is measured after the steering torque
or the physical quantity reaches a peak (Ta),
wherein it is determined whether the turning angle
of the wheels or the steering angle of the steering
wheel changes due to the driver’s intention, using a
change in the magnitude of the steering torque or
the physical quantity measured after the steering
torque or the physical quantity reaches the peak.
said vehicle operating condition determining system
characterized by further comprising:

detecting means (S101) for detecting the steer-
ing torque (Trq) or the physical quantity when
the turning angle of the wheels or the steering
angle of the steering wheel changes;
measuring means (S103) for measuring a length
of time (t) for which the magnitude (|Trq|) of the
steering torque or the physical quantity detected
by the detecting means is kept equal to or larger
than a threshold value (Tb) after the magnitude
of the steering torque or the physical quantity
reaches the peak (Ta); and
determining means (S107) for determining that
the turning angle of the wheels or the steering
angle of the steering wheel changes due to the
driver intentionally turning the steering wheel,
when the length of time measured by the meas-
uring means is equal to or longer than a refer-
ence time (tbase), and for determining that the
turning angle of the wheels or the steering angle
of the steering wheel changes due to the driver
not intentionally turning the steering wheel,
when the length of time measured by the meas-
uring means is shorter than the reference time
(tbase).

2. The vehicle operating condition determining system
according to claim 1, wherein the determining means
determines that the turning angle of the wheels or
the steering angle of the steering wheel changes due
to the driver’s intention, when the peak of the mag-
nitude of the steering torque or the physical quantity
detected by the detecting means is equal to or larger
than a reference peak value that is larger than the
threshold value, and the length of time measured by
the measuring means is equal to or longer than the
reference time.

3. A vehicle driving assist system comprising the vehi-
cle operating condition determining system accord-
ing to claims 1 or 2, wherein, when it is determined
by the determining means that the turning angle of
the wheels or the steering angle of the steering wheel
changes due to the driver intentionally turning the

steering wheel, execution of a driving assisting proc-
ess is restricted.

4. A method of determining an operating condition of a
vehicle, comprising:

determining, when an operation amount of an
operating device operated by a driver changes,
whether the operation amount changes due to
a driver’s intention, based on a magnitude of
steering torque (Trq) applied to the operating
device or a magnitude of a physical quantity cor-
related with the steering torque, which is meas-
ured after the steering torque or the physical
quantity reaches a peak (Ta),
wherein it is determined whether the turning an-
gle of the wheels or the steering angle of the
steering wheel changes due to the driver’s in-
tention, using a change in the magnitude of the
steering torque or the physical quantity meas-
ured after the steering torque or the physical
quantity reaches the peak.
said method characterized by further compris-
ing the steps of:

detecting (S101) the steering torque (Trq)
or the physical quantity when the turning an-
gle of the wheels or the steering angle of
the steering wheel changes;
measuring (S103) a length of time (t) for
which the magnitude (|Trq|) of the steering
torque or the physical quantity detected is
kept equal to or larger than a threshold value
(Tb) after the magnitude of the steering
torque or the physical quantity reaches the
peak (Ta); and
determining (S107) that the turning angle of
the wheels or the steering angle of the steer-
ing wheel changes due to the driver inten-
tionally turning the steering wheel, when the
length of time measured is equal to or longer
than a reference time (tbase), and determin-
ing that the turning angle of the wheels or
the steering angle of the steering wheel
changes due to the driver not intentionally
turning the steering wheel, when the length
of time measured is shorter than the refer-
ence time (tbase).

Patentansprüche

1. Fahrzeugbetriebszustandsbestimmungssystem
wobei, wenn ein Drehwinkel von Rädern oder ein
Lenkwinkel eines Lenkrads sich aufgrund dessen
ändert, dass ein Fahrer ein Lenkrad dreht, bestimmt
wird, ob sich der Drehwinkel der Räder oder der
Lenkwinkel des Lenkrads aufgrund einer Absicht
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des Fahrers ändert, und zwar auf der Basis einer
Größe eines auf eine Lenkvorrichtung aufgebrach-
ten Lenkmoments (Trq) oder einer Größe einer mit
dem Lenkmoment zusammenhängenden physikali-
schen Größe, das/die gemessen wird, nachdem das
Lenkmoment oder die physikalische Größe einen
Peak (Ta) erreicht,
wobei unter Verwendung einer Änderung der Größe
des Lenkmoments oder der physikalischen Größe,
das/die gemessen wird, nachdem das Lenkmoment
oder die physikalische Größe den Peak erreicht, be-
stimmt wird, ob der Drehwinkel der Räder oder der
Lenkwinkel des Lenkrads sich aufgrund einer Ab-
sicht des Fahrers ändert,
wobei das Fahrzeugbetriebszustandsbestim-
mungssystem dadurch gekennzeichnet ist, dass
es des Weiteren folgendes aufweist:

eine Erfassungseinrichtung (S101) zum Erfas-
sen des Lenkmoments (Trq) oder der physika-
lischen Größe, wenn sich der Drehwinkel der
Räder oder der Lenkwinkel des Lenkrads än-
dert;
eine Messeinrichtung (S103) zum Messen einer
Länge einer Zeit (t), für die die Größe (|Trq|) des
Lenkmoments oder der physikalischen Größe,
die durch die Erfassungseinrichtung erfasst
wird, gleich wie oder größer als ein Schwellen-
wert (Tb) gehalten wird, nachdem die Größe des
Lenkmoments oder der physikalischen Größe
den Peak (Ta) erreicht; und
eine Bestimmungseinrichtung (S107) zum Be-
stimmen, dass sich der Drehwinkel der Räder
oder der Lenkwinkel des Lenkrads aufgrund
dessen ändert, dass der Fahrer das Lenkrad ab-
sichtlich dreht, wenn die Länge einer Zeit, die
durch die Messeinrichtung gemessen wird,
gleich wie oder länger als eine Referenzzeit
(tbase) ist, und zum Bestimmen, dass sich der
Drehwinkel der Räder oder der Lenkwinkel des
Lenkrads aufgrund dessen ändert, dass der
Fahrer das Lenkrad nicht absichtlich dreht,
wenn die Länge einer Zeit, die durch die Mess-
einrichtung gemessen wird, kürzer ist als die Re-
ferenzzeit (tbase).

2. Fahrzeugbetriebszustandsbestimmungssystem
nach Anspruch 1, wobei die Bestimmungseinrich-
tung bestimmt, dass der Drehwinkel der Räder oder
der Lenkwinkel des Lenkrads sich aufgrund einer
Absicht des Fahrers ändert, wenn der Peak der Grö-
ße des Lenkmoments oder der physikalischen Grö-
ße, die durch die Erfassungseinrichtung erfasst wird,
gleich wie oder größer ist als ein Referenzpeakwert,
der größer ist als der Schwellenwert, und die Länge
einer Zeit, die durch die Messeinrichtung gemessen
wird, gleich wie oder länger die Referenzzeit ist.

3. Fahrzeugantriebsunterstützungssystem mit dem
Fahrzeugbetriebszustandsbestimmungssystem
nach Anspruch 1 oder 2, wobei, wenn durch die Be-
stimmungseinrichtung bestimmt ist, dass sich der
Drehwinkel der Räder oder der Lenkwinkel des
Lenkrads aufgrund dessen ändert, dass der Fahrer
das Lenkrad absichtlich dreht, eine Ausführung ei-
nes Antriebsunterstützungsprozesses beschränkt
wird.

4. Verfahren des Bestimmens eines Betriebszustands
eines Fahrzeugs mit folgenden Schritten:

Bestimmen, wenn sich ein Betriebsbetrag einer
Betriebsvorrichtung, die durch einen Fahrer be-
tätigt wird, ändert, ob sich der Betriebsbetrag
aufgrund einer Absicht des Fahrers ändert, und
zwar auf der Basis einer Größe eines auf die
Betriebsvorrichtung aufgebrachten Lenkmo-
ments (Trq) oder einer Größe einer mit dem
Lenkmoment zusammenhängenden physikali-
schen Größe, das/die gemessen wird, nachdem
das Lenkmoment oder die physikalische Größe
einen Peak (Ta) erreicht,
wobei unter Verwendung einer Änderung der
Größe des Lenkmoments oder der physikali-
schen Größe, das/die gemessen wird, nachdem
das Lenkmoment oder die physikalische Größe
den Peak erreicht, bestimmt wird, ob sich der
Drehwinkel der Räder oder der Lenkwinkel des
Lenkrads aufgrund einer Absicht des Fahrers
ändert,
wobei das Verfahren dadurch gekennzeichnet
ist, dass es des Weiteren die folgenden Schritte
aufweist:

Erfassen (S101) des Lenkmoments (Trq)
oder der physikalischen Größe, wenn sich
der Drehwinkel der Räder oder der Lenk-
winkel des Lenkrads ändert;
Messen (S103) einer Länge einer Zeit (t),
für die die Größe (|Trq|) des Lenkmoments
oder der physikalischen Größe, das/die er-
fasst wird, gleich wie oder größer als ein
Schwellenwert (Tb) gehalten wird, nach-
dem die Größe des Lenkmoments oder der
physikalischen Größe den Peak (Ta) er-
reicht; und
Bestimmen (S107), dass sich der Drehwin-
kel der Räder oder der Lenkwinkel des
Lenkrads aufgrund dessen ändert, dass der
Fahrer das Lenkrad absichtlich dreht, wenn
die Länge einer Zeit, die gemessen wird,
gleich wie oder länger als eine Referenzzeit
(tbase) ist, und Bestimmen, dass sich der
Drehwinkel der Räder oder der Lenkwinkel
des Lenkrads aufgrund dessen ändert,
dass der Fahrer das Lenkrad nicht absicht-
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lich dreht, wenn die Länge einer Zeit, die
gemessen wird, kürzer ist als die Referenz-
zeit (tbase).

Revendications

1. Système de détermination de l’état de fonctionne-
ment d’un véhicule, dans lequel, lorsqu’un angle de
braquage des roues ou un angle de rotation d’un
volant de direction change en raison du fait qu’un
conducteur fait tourner un volant de direction, il est
déterminé si l’angle de braquage des roues ou l’an-
gle de direction du volant de direction change en
raison de l’intention du conducteur, sur la base d’une
grandeur de couple de direction (Trq) appliqué à un
dispositif de direction ou d’une grandeur d’une quan-
tité physique corrélée au couple de direction, qui est
mesurée après que le couple de direction ou que la
quantité physique atteint un pic (Ta).
dans lequel il est déterminé si l’angle de braquage
des roues ou l’angle de direction du volant de direc-
tion change en raison de l’intention du conducteur,
en utilisant un changement de la grandeur du couple
de direction ou de la quantité physique mesurée
après que le couple de direction ou que la quantité
physique atteint le pic.
ledit système de détermination de l’état de fonction-
nement d’un véhicule étant caractérisé en ce qu’il
comprend en outre :

un moyen de détection (S101) pour détecter le
couple de direction (Trq) ou la quantité physique
lorsque l’angle de braquage des roues ou l’angle
de direction du volant de direction change ;
un moyen de mesure (S103) pour mesurer une
durée (t) pour laquelle la grandeur (|Trq|) du cou-
ple de direction ou de la quantité physique dé-
tectée par le moyen de détection est maintenue
supérieure ou égale à une valeur seuil (Tb)
après que la grandeur du couple de direction ou
de la quantité physique atteint le pic (Ta) ; et
un moyen de détermination (S107) pour déter-
miner que l’angle de braquage des roues ou que
l’angle de direction du volant de direction chan-
ge en raison du fait que le conducteur fait tourner
intentionnellement le volant de direction, lors-
que la durée mesurée par le moyen de mesure
est supérieure ou égale au temps de référence
(tbase), et pour déterminer que l’angle de bra-
quage des roues ou que l’angle de direction du
volant de direction change en raison du fait que
le conducteur ne fait pas tourner intentionnelle-
ment le volant de direction, lorsque la durée me-
surée par le moyen de mesure est inférieure au
temps de référence (tbase).

2. Système de détermination de l’état de fonctionne-

ment d’un véhicule selon la revendication 1, dans
lequel le moyen de détermination détermine que
l’angle de braquage des roues ou que l’angle de di-
rection du volant de direction change en raison de
l’intention du conducteur, lorsque le pic de la gran-
deur du couple de direction ou de la quantité physi-
que détectée par le moyen de détection est supérieur
ou égal à une valeur de pic de référence qui est su-
périeure à la valeur seuil, et la durée mesurée par
le moyen de mesure est supérieure ou égale au
temps de référence.

3. Système d’assistance à la conduite de véhicule com-
prenant le système de détermination de l’état de
fonctionnement de véhicule selon la revendication 1
ou 2, dans lequel, lorsqu’il est déterminé par le
moyen de détermination que l’angle de braquage
des roues ou que l’angle de direction du volant de
direction change en raison du fait que le conducteur
fait tourner intentionnellement le volant de direction,
l’exécution d’un processus d’assistance à la condui-
te est limitée.

4. Procédé de détermination d’un état de fonctionne-
ment d’un véhicule, comprenant le fait de :

déterminer, lorsqu’une quantité d’actionnement
d’un dispositif d’actionnement actionné par un
conducteur change, si la quantité d’actionne-
ment change en raison de l’intention du conduc-
teur, sur la base d’une grandeur de couple de
direction (Trq) appliqué au dispositif d’actionne-
ment ou d’une grandeur d’une quantité physique
corrélée au couple de direction, qui est mesurée
après que le couple de direction ou que la quan-
tité physique atteint un pic (Ta).
dans lequel il est déterminé si l’angle de braqua-
ge des roues ou l’angle de direction du volant
de direction change en raison de l’intention du
conducteur, en utilisant un changement de la
grandeur du couple de direction ou de la quantité
physique mesurée après que le couple de direc-
tion ou que la quantité physique atteint le pic.
ledit procédé étant caractérisé en ce qu’il com-
prend en outre les étapes qui consistent :

à détecter (S101) le couple de direction
(Trq) ou la quantité physique lorsque l’angle
de braquage des roues ou l’angle de direc-
tion du volant de direction change ;
à mesurer (S103) une durée (t) pour laquel-
le la grandeur (|Trq|) du couple de direction
ou de la quantité physique détectée est
maintenue supérieure ou égale à une valeur
seuil (Tb) après que la grandeur du couple
de direction ou de la quantité physique at-
teint le pic (Ta) ; et
à déterminer (S107) que l’angle de braqua-
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ge des roues ou l’angle de direction du vo-
lant de direction change en raison du fait
que le conducteur fait tourner intentionnel-
lement le volant de direction, lorsque la du-
rée mesurée est supérieure ou égale à un
temps de référence (tbase), et à déterminer
que l’angle de braquage des roues ou que
l’angle de direction du volant de direction
change en raison du fait que le conducteur
ne fait pas tourner intentionnellement le vo-
lant de direction, lorsque la durée mesurée
est inférieure au temps de référence, (tba-
se).

23 24 



EP 2 621 790 B1

14



EP 2 621 790 B1

15



EP 2 621 790 B1

16



EP 2 621 790 B1

17



EP 2 621 790 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2006515545 A [0003] • US 6212452 B1 [0004]


	bibliography
	description
	claims
	drawings
	cited references

