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VEHICLE SPEED CONTROL SYSTEM

BACKGROUND OF THE INVENTION

[0001] Field of the Invention

[0002] The present invention relates to a vehicle speed
control system that calculates, based on a vehicle speed
detection signal, a display vehicle speed for display on a
vehicle speed-displaying section of a vehicle, such as a
speedometer, and a controller vehicle speed which is distinct
from the vehicle speed for display, and performs cruise
control using the controller vehicle speed.

[0003] Description of the Related Art

[0004] Conventionally, a vehicle speed control system is
known which is disclosed in Japanese Laid-Open Patent
Publication No. 2007-326494. The vehicle speed control
system includes a vehicle speed sensor, a cruise control
switch, a speedometer ECU, a controller for engine control,
and so forth. The speedometer ECU calculates a display
vehicle speed based on a detection signal output from the
vehicle speed sensor, and drives the speedometer to display
the display vehicle speed. Further, the speedometer ECU is
connected to the controller for engine control via a CAN
communication network, whereby data communication
using a CAN protocol is performed between the speedom-
eter ECU and the controller for engine control.

[0005] Further, the controller for engine control calculates,
in a case where conditions for performing cruise control are
satisfied, a controller vehicle speed based on a detection
signal output from the vehicle speed sensor, and a target
vehicle speed based on a setting state of the cruise control
switch. Then, the degree of opening of a throttle valve is
controlled via a throttle valve motor such that the controller
vehicle speed becomes equal to the target vehicle speed
during execution of cruise control.

[0006] According to the vehicle speed control system
disclosed in Japanese Laid-Open Patent Publication No.
2007-326494, the display vehicle speed is calculated by
modifying a detection signal output from the vehicle speed
sensor because of various legal regulations, and hence the
display vehicle speed shows a different value from a value
of'the controller vehicle speed even though the vehicle speed
is calculated based on the same detection signal output from
the vehicle speed sensor. As a result, when the cruise control
is performed, the display vehicle speed deviates from the
target vehicle speed even though the controller vehicle speed
has reached the target vehicle speed, so that a driver feels a
sense of incompatibility or a sense of degraded controlla-
bility, which reduces the marketability of the system.
[0007] As a solution to the above-described problem of the
vehicle speed control system disclosed in Japanese Laid-
Open Patent Publication No. 2007-326494, although no
patent literature therefor has been found, recent vehicle
speed control systems use a method of calculating a ratio
between the display vehicle speed and the controller vehicle
speed as a correction coefficient, calculating a corrected
vehicle speed by multiplying the controller vehicle speed
with this correction coefficient, and performing the cruise
control based on the corrected vehicle speed. However, the
method of using the corrected vehicle speed has the follow-
ing problem:

[0008] In a transient state before the corrected vehicle
speed is converged to the target vehicle speed due to
execution of the cruise control, a result of calculation of the
correction coeflicient is unstable, and hence to avoid the
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influence of the unstable calculation result, it is required to
refrain from updating the correction coefficient until the
corrected vehicle speed becomes close to the target vehicle
speed, and start calculation of the correction coefficient
when the corrected vehicle speed becomes close to the target
vehicle speed to some degree. As a result, immediately after
the start of the cruise control, a steady-state deviation of the
corrected vehicle speed from the target vehicle speed is
generated, and calculation of the correction coefficient is
started from this state. Therefore, it takes time before the
display vehicle speed reaches the target vehicle speed, which
makes the driver feel that the controllability of the cruise
control is low.

[0009] Further, in the case of the above-described method
using the corrected vehicle speed, when the speedometer
ECU goes faulty, causing rapid lowering of the display
vehicle, the correction coefficient is rapidly reduced, and
accordingly, the corrected vehicle speed is also rapidly
reduced to become considerably lower than the actual
vehicle speed. If the cruise control is performed in this state,
the vehicle is rapidly accelerated so as to make the corrected
vehicle speed, which has been rapidly reduced, closer to the
target vehicle speed, and a rapid acceleration state or an
increased speed state, which is not intended by the driver, is
generated, which lowers the safety. Particularly, in the
functional safety standards (ISO26262) in recent years, for
example, even when the speedometer ECU goes faulty, the
vehicle is required to suppress generation of a rapid accel-
eration state or an increased speed state, which is not
intended by the driver, and enable the driver to avoid, when
the driver has noticed the faulty state, the lowered safety
state by a braking operation or a shifting operation of the
driver.

[0010] In addition to this, in a case where data commu-
nication is performed between the speedometer ECU and the
controller for engine control using the CAN protocol as
performed in the vehicle speed control system disclosed in
Japanese Laid-Open Patent Publication No. 2007-326494,
the control period of the controller for engine control is
generally shorter than the data communication period. For
this reason, in the vehicle speed control system disclosed in
Japanese Laid-Open Patent Publication No. 2007-326494,
the correction coefficient is sometimes changed in a stepped
manner or shows a vibrational behavior due to a difference
between the period of calculation of the correction coeffi-
cient (i.e. control period) and the data communication
period, which may lower controllability.

SUMMARY OF THE INVENTION

[0011] It is an object of the present invention to provide a
vehicle speed control system that is capable of improving all
of the accuracy of calculation of a corrected vehicle speed,
the controllability of the cruise control, and the safety and
marketability of the system.

[0012] To attain the above object, the present invention
provides a vehicle speed control system comprising vehicle
speed-detecting means for outputting a vehicle speed detec-
tion signal indicative of a vehicle speed which is a speed of
a vehicle, display vehicle speed-calculating means for cal-
culating a display vehicle speed for display on a vehicle
speed-displaying section of the vehicle, based on the vehicle
speed detection signal, controller vehicle speed-calculating
means for calculating a controller vehicle speed which is
distinct from the display vehicle speed, based on the vehicle
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speed detection signal, corrected vehicle speed-calculating
means for calculating a corrected vehicle speed by correct-
ing the controller vehicle speed with a correction value,
correction component-updating and storing means for
updating and storing a correction component with a prede-
termined control algorithm while causing a correlation
between the corrected vehicle speed and the display vehicle
speed to be reflected thereon in association with a vehicle
speed parameter indicative of the vehicle speed, such that an
error between the corrected vehicle speed and the display
vehicle speed is reduced, and storing the updated correction
component, correction value-calculating means for calculat-
ing the correction value using the stored correction compo-
nent, target vehicle speed-determining means for determin-
ing a target vehicle speed which is a target of the corrected
vehicle speed, and cruise control means for performing
cruise control for controlling a motive power source of the
vehicle, such that the corrected vehicle speed becomes equal
to the target vehicle speed.

[0013] According to this vehicle speed control system, the
display vehicle speed for display on the vehicle speed-
displaying section of the vehicle is calculated based on the
vehicle speed detection signal, the controller vehicle speed
which is distinct from the display vehicle speed is calculated
based on the vehicle speed detection signal, the corrected
vehicle speed is calculated by correcting the controller
vehicle speed with the correction value, the target vehicle
speed which is a target of the corrected vehicle speed is
determined, and the cruise control for controlling the motive
power source of the vehicle is performed such that the
corrected vehicle speed becomes equal to the target vehicle
speed. Further, the correction component is updated with the
predetermined control algorithm while causing the correla-
tion between the corrected vehicle speed and the display
vehicle speed to be reflected thereon in association with the
vehicle speed parameter indicative of the vehicle speed, such
that the error between the corrected vehicle speed and the
display vehicle speed is reduced, and is stored. Then, the
correction value is calculated using the stored correction
component, and hence by using the thus calculated correc-
tion value, it is possible to calculate the corrected vehicle
speed in a state in which the error between the corrected
vehicle speed and the display vehicle speed is reduced. That
is, it is possible to calculate the corrected vehicle speed in a
state in which the corrected vehicle speed follows the
display vehicle speed with high accuracy. Further, by using
the correction value calculated as above, it is possible to
calculate the corrected vehicle speed in a state in which the
correlation between the corrected vehicle speed and the
display vehicle speed is stored in association with the
vehicle speed parameter. As a result, when the cruise control
is performed using the corrected vehicle speed calculated as
above, differently from the vehicle speed control system
disclosed in Japanese Laid-Open Patent Publication No.
2007-326494, a steady-state deviation of the corrected
vehicle speed from the target vehicle speed is not generated
even immediately after the start of the cruise control, and the
cruise control is performed from this state, whereby it is
possible to cause the display vehicle speed to quickly reach
the target vehicle speed. This makes it possible to improve
the controllability of the cruise control and the marketability
of the system.

[0014] Preferably, the correction component-updating and
storing means updates the correction component while caus-
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ing the correlation to be reflected thereon, such that the error
is reduced, and at the same time such that an absolute value
of acceleration estimated to be generated in the vehicle when
the cruise control is performed using the corrected vehicle
speed becomes smaller than a predetermined maximum
value.

[0015] According to the configuration of the preferred
embodiment, the correction component is updated while
causing the correlation to be reflected thereon, such that the
error is reduced, and at the same time such that the absolute
value of acceleration estimated to be generated in the vehicle
when the cruise control is performed using the corrected
vehicle speed becomes smaller than the predetermined
maximum value. Therefore, it is possible to avoid occur-
rence of a rapid acceleration state when the cruise control is
performed using the corrected vehicle speed. Particularly,
even when the display vehicle speed is rapidly reduced due
to a failure of the display vehicle speed-calculating means,
it is possible to avoid occurrence of the rapid acceleration
state. This makes it possible to improve all of the control-
lability of the cruise control, and the safety and marketability
of the system.

[0016] Preferably, the correction component is formed by
a plurality of correction components associated with a
plurality of regions of the vehicle speed parameter, respec-
tively, and the correction value-calculating means calculates
the correction value as the sum of respective products of the
plurality of correction components, and a plurality of func-
tion values set in a manner associated with the plurality of
regions, respectively, the plurality of function values being
set such that each function value indicates a value of the
same sign in an associated one of the regions, and each two
adjacent function values overlap each other with respect to
the vehicle speed parameter.

[0017] According to the configuration of the preferred
embodiment, the correction value is calculated as the sum of
the respective products of the plurality of correction com-
ponents associated with the plurality of regions of the
vehicle speed parameter, respectively, and the plurality of
function values set in a manner associated with the plurality
of regions, respectively, and the plurality of function values
are set such that each function value indicates a value of the
same sign in an associated one of the regions, and each two
adjacent function values overlap each other with respect to
the vehicle speed parameter. Therefore, even in a case where
the correlation between the corrected vehicle speed and the
display vehicle speed has a characteristic that the correlation
rapidly changes with respect to the vehicle speed parameter,
it is possible to calculate the correction value, i.e. the
corrected vehicle speed, while avoiding the influence of
such rapid change in correlation. This makes it possible to
further improve the controllability of the cruise control, and
the safety and marketability of the system.

[0018] Preferably, the display vehicle speed-calculating
means is provided separately from the correction compo-
nent-updating and storing means, and the vehicle speed
control system further comprises transmission means for
transmitting the display vehicle speed calculated by the
display vehicle speed-calculating means to the correction
component-updating and storing means at a predetermined
transmission period, the correction component-updating and
storing means being configured to update and store the
correction component in synchronism with the predeter-
mined transmission period, and the correction value-calcu-
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lating means calculating the correction value at a predeter-
mined control period which is shorter than the
predetermined transmission period.

[0019] According to the configuration of the preferred
embodiment, the correction component is updated and
stored in synchronism with the transmission period of the
display vehicle speed. Therefore, differently from the
vehicle speed control system disclosed in Japanese Laid-
Open Patent Publication No. 2007-326494, it is possible to
prevent the correction component from being changed in a
stepped manner or showing a vibrational behavior due to a
difference between the updating period of the correction
component and the transmission period of the display
vehicle speed. Further, the correction value is calculated
using the thus updated and stored correction component, at
the predetermined control period, and hence it is possible to
improve the accuracy of calculation of the correction value,
and thereby secure excellent controllability.

[0020] Preferably, the vehicle speed control system further
comprises first target speed-setting means for setting a first
target speed according to an operation of a driver of the
vehicle, and second target speed-setting means for setting a
second target speed according to the vehicle speed and a
positional relationship between the vehicle and a preceding
vehicle located ahead of the vehicle, and the target vehicle
speed-determining means selects one of the first target speed
and the second target speed as a target speed.

[0021] According to the configuration of the preferred
embodiment, the first target speed is set according to an
operation of a driver of the vehicle, the second target speed
is set according to the vehicle speed and the positional
relationship between the vehicle and a preceding vehicle
located ahead of the vehicle, and one of the first target speed
and the second target speed is selected as the target speed.
Therefore, when the second target speed is selected as the
target speed, the target vehicle speed is changed according
to the vehicle speed and the positional relationship between
the vehicle and the preceding vehicle located ahead of the
vehicle. In this case, the corrected vehicle speed is calcu-
lated as described above, and hence even when the target
speed is changed, it is possible to cause the corrected vehicle
speed to follow the target speed with high accuracy, and
thereby perform the cruise control with high accuracy.

[0022] The above and other objects, features, and advan-
tages of the present invention will become more apparent
from the following detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematic diagram of a vehicle speed
control system according to an embodiment of the present
invention, and a vehicle to which the vehicle speed control
system is applied;

[0024] FIG. 2 is a functional block diagram of the vehicle
speed control system;

[0025] FIG. 3A is a diagram showing an example of a
relationship between a controller vehicle speed and the
difference between the controller vehicle speed and a display
vehicle speed;

[0026] FIG. 3B is an example of a map for use in calcu-
lating first to fourth weighting function values;
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[0027] FIG. 4A is a diagram showing a result of calcula-
tion of the difference between the controller vehicle speed
and the display vehicle speed, with respect to the controller
vehicle speed;

[0028] FIG. 4B is a diagram showing a result of calcula-
tion of the product of a first weighting function value and a
first local correction coefficient, with respect to the control-
ler vehicle speed;

[0029] FIG. 4C is a diagram showing a result of calcula-
tion of the product of a second weighting function value and
a second local correction coefficient, with respect to the
controller vehicle speed;

[0030] FIG. 4D is a diagram showing a result of calcula-
tion of the product of a third weighting function value and
a third local correction coefficient, with respect to the
controller vehicle speed;

[0031] FIG. 4E is a diagram showing a result of calcula-
tion of the product of a fourth weighting function value and
a fourth local correction coefficient, with respect to the
controller vehicle speed;

[0032] FIG. 4F is a diagram showing a result of calcula-
tion of a vehicle speed correction coefficient, with respect to
the controller vehicle speed;

[0033] FIG. 5 is a flowchart of a cruise control process;

[0034] FIG. 6 is a flowchart of a process for calculating a
corrected vehicle speed;

[0035] FIG. 7 is a flowchart of a process for updating local
correction coeflicients;

[0036] FIG. 8 is a timing diagram showing results of a
simulation of a vehicle speed difference and the display
vehicle speed, obtained when the cruise control process
according to the embodiment is performed; and

[0037] FIG. 9 is a timing diagram showing, for compari-
son, results of a simulation of the vehicle speed difference
and the display vehicle speed, obtained when the cruise
control process is performed while updating only the first
local correction coefficient, and holding the first weighting
function value at 1.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0038] Hereafter, a vehicle speed control system accord-
ing to an embodiment of the present invention will be
described with reference to drawings. The vehicle speed
control system, denoted by reference numeral 1, according
to the present embodiment performs a cruise control process
and the like for a vehicle V shown in FIG. 1. The vehicle V
is a four-wheel type vehicle (not shown), and is equipped
with an FI ECU 2, an engine 3, a preceding vehicle detection
device 4, a vehicle speed display device 10, and so forth.
[0039] The engine 3 is a gasoline engine, and is installed
on the vehicle V as a motive power source. The operating
state of the engine 3 is controlled by the FI ECU 2. An intake
passage 5 of the engine 3 is provided with a throttle valve
mechanism 6.

[0040] The throttle valve mechanism 6 includes a throttle
valve 6a and a TH actuator 65 which actuates the throttle
valve 6a to open and close the same. The throttle valve 6a
is pivotally disposed in an intermediate portion of the intake
passage and changes the amount of air passing therethrough
by a change in the degree of opening caused by the pivotal
motion thereof. The TH actuator 65 is formed by combining
a motor (not shown) connected to the FI ECU 2 and a gear
mechanism (not shown), and is electrically connected to the
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FIECU 2. The FI ECU 2 drives the TH actuator 65 to control
the degree of opening of the throttle valve 6a, whereby the
amount of intake air drawn into the cylinder of the engine 3
is controlled.

[0041] Further, a vehicle speed sensor 20 and a cruise
control switch 21 are connected to the FI ECU 2. The vehicle
speed sensor 20 (vehicle speed-detecting means) detects a
vehicle speed which is a speed of the vehicle V, outputs a
vehicle speed detection signal indicative of the detected
vehicle speed to the FI ECU 2, and also outputs the vehicle
speed detection signal to a meter ECU 11, referred to
hereinafter, via a CAN communication line 8 (communica-
tion means).

[0042] On the other hand, the cruise control switch 21
enables a driver to select a CC control mode or an ACC
control mode as a cruise control mode, and set a CC target
vehicle speed Vr_c (first target vehicle speed) which is a
target vehicle speed in the CC control mode.

[0043] The CC control mode is a control mode for con-
trolling the vehicle speed such that it becomes equal to the
CC target vehicle speed Vr_c set by the driver, and the ACC
control mode is a control mode for controlling the vehicle
speed based on preceding vehicle data detected by the
preceding vehicle detection device 4, as will be described
hereinafter. A switch setting state signal indicative of a
selected state of the control mode by the driver and a state
of setting of the cruise control switch 21, including an
ON/OFF state thereof, is output from the cruise control
switch 21 to the FI ECU 2.

[0044] Further, the above-mentioned preceding vehicle
detection device 4 has the same arrangement as that pro-
posed by the present applicant in Japanese Laid-Open Patent
Publication No. 2002-178786, and hence although detailed
description thereof is omitted, the preceding vehicle detec-
tion device 4 detects the preceding vehicle data including a
distance to a preceding vehicle, and a direction and a relative
speed of the preceding vehicle, by using laser light.

[0045] The preceding vehicle detection device 4 is con-
nected to the FI ECU 2 via the CAN communication line 8,
and data communication using a CAN (Controller Area
Network) protocol is performed between the preceding
vehicle detection device 4 and the FI ECU 2. By this data
communication, the preceding vehicle data detected by the
preceding vehicle detection device 4 is transmitted to the FI
ECU 2 via the CAN communication line 8.

[0046] Further, the above-mentioned vehicle speed dis-
play device 10 displays the vehicle speed, and includes the
meter ECU 11 (display vehicle speed-calculating means)
and a speedometer 12 (vehicle speed-displaying section).
The meter ICU 11 is implemented by a microcomputer
comprised of a CPU, a RAM, a ROM, and an I/O interface
(none of which are specifically shown), and is connected to
the FI ECU 2 via the CAN communication line 8.

[0047] When the above-mentioned vehicle speed detec-
tion signal is input to the meter ECU 11 via the CAN
communication line 8, the meter ECU 11 calculates a display
vehicle speed Vmeter based on the input vehicle speed
detection signal, drives the speedometer 12 to cause the
same to display the display vehicle speed Vmeter, and
outputs data of the display vehicle speed Vmeter (hereinafter
referred to as the “display vehicle speed data™) to the FI
ECU 2 via the CAN communication line 8.

[0048] Further, the speedometer 12 has a CC target vehicle
speed-displaying section 12a provided in a central portion
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thereof. When a driver sets the CC target vehicle speed Vr_c
which is the target vehicle speed for the CC control mode by
operating the cruise control switch 21, the FI ECU 2
transmits data of the CC target vehicle speed Vr_c to the
vehicle speed display device 10 via the CAN communica-
tion line 8. This causes the CC target vehicle speed Vr_c to
be displayed on the CC target vehicle speed-displaying
section 12a.

[0049] Further, the FI ECU 2 is implemented by a micro-
computer comprised of a CPU, a RAM, a ROM, and an [/O
interface (none of which are specifically shown), and per-
forms various control processes including the cruise control
process, as described hereinafter, based on the above-men-
tioned switch setting state signal, vehicle speed detection
signal, preceding vehicle data, and display vehicle speed
data.

[0050] Note that in the present embodiment, the FI ECU
corresponds to controller vehicle speed-calculating means,
corrected vehicle speed-calculating means, correction com-
ponent-updating and storing means, correction value-calcu-
lating means, target vehicle speed-determining means,
cruise control means, first target speed-setting means, and
second target speed-setting means.

[0051] Next, a description will be given of the functional
configuration of the vehicle speed control system 1 accord-
ing to the present embodiment, with reference to FIG. 2.
Note that, in the following description, discrete data with a
symbol (k) indicates that it is data calculated or sampled by
the FI ECU 2 at a predetermined control period DTk (e.g. 10
to 50 msec), and discrete data with a symbol (n) indicates
that it is data calculated or sampled by the FI ECU 2 at a
control period DTn synchronized with a communication
period DTn of data communication performed via the
above-mentioned CAN communication line 8.

[0052] In this case, since the control period DTn is a value
synchronized with the communication period of the CAN
communication line 8, the control period DTn is set to a
value larger than the control period DTk, and is set to 2-DTk,
i.e. a value twice the control period DTk, in the present
embodiment. Further, in the following description, the sym-
bols (k) and (n) provided for the discrete data are omitted as
deemed appropriate.

[0053] Referring to FIG. 2, the vehicle speed control
system 1 includes a cruise controller 30 and a meter con-
troller 40. Specifically, the cruise controller 30 is formed by
the FI ECU 2, and the meter controller 40 is formed by the
meter ECU 11.

[0054] The meter controller 40 includes a display vehicle
speed-calculating section 41. The display vehicle speed-
calculating section 41 calculates the display vehicle speed
Vmeter based on the vehicle seed detection signal input
from the vehicle speed sensor 20 with a predetermined
calculation algorithm, and outputs the calculated display
vehicle speed Vmeter to the speedometer 12. This causes the
display vehicle speed Vmeter to be displayed on the speed-
ometer 12.

[0055] Further, the display vehicle speed-calculating sec-
tion 41 transmits a result of calculation of the display vehicle
speed Vmeter to a CC vehicle speed-calculating section 32,
referred to hereinafter, of the cruise controller 30 via the
CAN communication line 8 at the above-mentioned com-
munication period.

[0056] Further, as described above, when the cruise con-
troller 30 sets the CC target vehicle speed Vr_c based on the



US 2017/0001641 Al

operation of the cruise control switch 21, the CC target
vehicle speed Vr_c is transmitted from the cruise controller
30 to the meter controller 40 via the CAN communication
line 8. This causes the CC target vehicle speed Vr_c to be
displayed on the CC target vehicle speed-displaying section
12a.

[0057] On the other hand, the cruise controller 30 includes
a controller vehicle speed-calculating section 31, the CC
vehicle speed-calculating section 32, a CC target vehicle
speed-reading section 33, an ACC target vehicle speed-
calculating section 34, a target vehicle speed-selecting sec-
tion 35, and a TH controller 36.

[0058] The controller vehicle speed-calculating section 31
calculates a controller vehicle speed Vecu based on the
vehicle speed detection signal input from the vehicle speed
sensor 20 at the above-mentioned control period DTk, with
a predetermined calculation algorithm, and outputs the same
to the CC vehicle speed-calculating section 32.

[0059] Further, the CC vehicle speed-calculating section
32 calculates a CC vehicle speed Vec using the above-
mentioned controller vehicle speed Vecu and the display
vehicle speed Vmeter input from the display vehicle speed-
calculating section 41 by a method, described hereafter, and
outputs the result of calculation to the TH controller 36.
[0060] First, a vehicle speed correction coefficient Kv
(correction value) is calculated by the following equation
(1), and then the CC vehicle speed Vec (corrected vehicle
speed) is calculated by the following equation (2):

4 (1
Kv(k) = Z Kv_itk) - W_i(k)
i=1

Vee(k) = Kv(k) - Vecu(k) (2)

[0061] In the equation (1), Kv_i (i=1 to 4) represents one
of first to fourth local correction coefficients (correction
components), and an update algorithm (i.e. calculation algo-
rithm) for updating these local correction coefficients Kv_i
will be described hereinafter. Further, W_i in the equation
(1) represents one of first to fourth weighting function
values, and the values of these weighting function values
W_i are calculated by searching a map shown in FIG. 3B
according to the controller vehicle speed Vecu.

[0062] Referring to FIG. 3B, 3V1 to V3 and Vmax rep-
resent predetermined values of the controller vehicle speed
Vecu, satisfying 0<V1<V2<Vmax<V3, and particularly,
Vmax represents a predetermined maximum vehicle speed.
As shown in FIG. 3B, the first weighting function value W_1
corresponds to a first region defined as Vecu<V1, the second
weighting function value W_2 corresponds to a second
region defined as 0<Vecu<V2, the third weighting function
value W_3 corresponds to a third region defined as
V1<Vecu<Vmax, and the fourth weighting function value

W_4 corresponds to a fourth region defined as
V2<Vecu<V3.
[0063] Further, each of the four weighting function values

W_i is set to a positive value not larger than 1 in each
associated one of the above-mentioned regions, and is set to
0 in regions other than the associated region(s), and each two
adjacent weighting function values are set such that they
overlap each other.

[0064] Further, as shown in FIGS. 3A and 3B, peak points
of the second weighting function value W_2 and the third

Jan. 5, 2017

weighting function value W_3 are set such that they are
located at inflection points of a difference Vecu-Vmeter
between the controller vehicle speed Vecu and the display
vehicle speed Vmeter. This is for the following reason: In a
case where the peak points of the two the weighting function
values W_2 and W_3 are set such that they are located at the
inflection points of the difference Vecu-Vmeter, it is pos-
sible to make the vehicle speed correction coefficient Kv
closer to an ideal value (a value indicated by a broken line
in FIG. 4F), referred to hereinafter, than in a case where the
same are set such that they are located at points other than
the inflection points, whereby the followability of the CC
vehicle speed Vce to the display vehicle speed Vmeter is
improved.

[0065] Next, the above-mentioned update algorithm for
updating the four local correction coeflicients Kv_i (i=1 to
4) will be described. In the CC vehicle speed-calculating
section 32, the four local correction coefficients Kv_i are
updated by a method described hereafter at the above-
mentioned control period DTn. This is because the display
vehicle speed Vmeter is transmitted from the display vehicle
speed-calculating section 41 to the CC vehicle speed-calcu-
lating section 32 at the above-mentioned communication
period.

[0066] First, an update execution flag F_Vcc_adj is cal-
culated by the following equations (3) and (4):

[0067] When V_L=Vecu(n)=V_H
F_Vee_adj(m)=1 3)
[0068] When Vecu(n)<V_L or V_H<Vecu (n)
F_Vee_adj(n)=0 (©)]
[0069] In the equations (3) and (4), V_L represents a

predetermined lower limit value, and V_H represents a
predetermined upper limit value.

[0070] Then, a CC vehicle speed Vcc_hat for update is
calculated by the following equation (5):

Vee_hat(n)=Kv(n)-Vecu(n) (5)

[0071] Further, a follow-up error ev_adp is calculated by
the following equations (6) and (7):

[0072] When F_Vce_adj=1
ev_adp(n)=Vee_hat(n)- Vinetex(r) (6)

[0073] When F_Vcc_adj=0
ev_adp(n)=0 (7)
[0074] Further, a correction term dKv_unlmt is calculated

with a fixed gain identification algorithm expressed by the
following equation (8) such that the follow-up error ev_adp
is minimized:

0K L B Kadp_v - Vecu(n) g (8)
v_unlmin) = m -ev_adp(n)
[0075] In the equation (8), Kadp_v represents a predeter-

mined gain (fixed value). In this case, since the correction
term dKv_unlmt is calculated such that the follow-up error
ev_adp is minimized, the correction term dKv_unlmt is
calculated such that the update CC vehicle speed Vec_hat is
caused to follow the display vehicle speed Vmeter. That is,
the correction term dKv_unlmt is calculated such that the
CC vehicle speed Vcc is caused to follow the display vehicle
speed Vmeter. Further, as expressed by the above-mentioned
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equation (7), when the update execution flag F_Vcc_adj is
equal to 0, the follow-up error ev_adp is set to 0, and hence
the correction term dKv_unlmt becomes equal to 0.

[0076] On the other hand, an acceleration limit value
max_dKv_abs is calculated by the following equation (9):

Gmax-K-DTn [©)]

max_dKv_abs(n) = Vecun)

[0077] In the equation (9), Gmax represents a predeter-
mined maximum allowable acceleration (maximum value),
and K represents a predetermined conversion coefficient.
The acceleration limit value max_dKv_abs is a value for
avoiding occurrence of a rapid acceleration/deceleration
state which causes the driver to feel a sense of incompat-
ibility when the cruise control is performed using the four
local correction coefficients Kv_i.

[0078] Then, a limited correction term dKV_Imt is calcu-
lated by the following equations (10) to (12):

[0079] When dKv_unlmt (n)zmax_dKv_abs (n)

dKv_Imt(n)=max_dKv_abs(n) (10)

[0080] When -max_dKv_abs (n)<dKv_unlmt
(n)<max_dKv_abs (n)
dRv_Imt(n)=dKv_unimi(n) (11
[0081] When -max_dKv_abs (n)=dKv_unlmt (n)
dKv_Imt(n)=—max_dKv_abs(n) (12)
[0082] As expressed by the above-mentioned equations

(10) to (12), the limited correction term dKV_Imt is calcu-
lated such that an absolute value thereof does not exceed the
acceleration limit value max_dKv_abs, and hence is calcu-
lated as a value which makes it possible to avoid occurrence
of a rapid acceleration/deceleration state which causes the
driver to feel a sense of incompatibility when the cruise
control is performed using this term.

[0083] Further, four local correction terms dKv_w_i (i=1

to 4) are calculated by the following equation (13):
dRv_w_i(n)=W_i(n)-dKv_Imt(n) (13)

[0084] As expressed by the equation (13), the four local

correction terms dKv_w_i are each calculated by multiply-
ing the four weighting function value W_i by the limited
correction term dKv_Imt.

[0085] Then, finally, the four local correction coefficients
Kv_i (i=1 to 4) are calculated by the following equation
(14):

Kv_i(n)=Kv(n-1)+dKv_w_i(n) (14)

[0086] As expressed by the equation (14), the four local
correction coefficients Kv_i are updated by correcting
immediately preceding values Kv_i (n-1) thereof with the
four local correction terms dKv_w_i, respectively. With the
above-described update algorithm, the four local correction
coeflicients Kv_i are calculated, in each of the above-
mentioned first to fourth regions of the controller vehicle
speed Vecu, as values having a function for causing a
correlation between the CC vehicle speed Vec_hat for
update and the display vehicle speed Vmeter, i.e. a correla-
tion between the CC vehicle speed Vec and the display
vehicle speed Vmeter, to be reflected thereon, a function for
causing the CC vehicle speed Vce to follow the display
vehicle speed Vmeter, and a function for making it possible

Jan. 5, 2017

to avoid occurrence of a rapid acceleration/deceleration state
which causes the driver to feel a sense of incompatibility.
Note that as described above, when the update execution flag
F_Vcc_adj is equal to 0, the correction term dKv_unlmt
becomes equal to 0, and hence the four local correction
coeflicients Kv_i are not updated but held at the immediately
preceding values thereof.

[0087] When the four local correction coeflicients Kv_i
are updated with the above-described update algorithm, the
vehicle speed correction coefficient Kv is calculated as
shown in FIG. 4. More specifically, as the controller vehicle
speed Vecu changes in a range of 0 to the predetermined
value V3, in a case where the difference Vecu-Vmeter
between the controller vehicle speed Vecu and the display
vehicle speed Vmeter is generated in a state shown in FIG.
4A, respective products Kv_i-W_i of the four local correc-
tion coefficients Kv_i and the four weighting function values
W_i are calculated as shown in FIGS. 4B to 4E, respectively.

[0088] In this case, since the four local correction coefli-
cients Kv_i have the above-mentioned functions, each of the
four products Kv_i-W_i is calculated, in each of the above-
mentioned first to fourth regions of the controller vehicle
speed Vecu, as a value having the function for causing the
correlation between the CC vehicle speed Vec and the
display vehicle speed Vmeter to be reflected thereon, the
function for making it possible to avoid occurrence of the
above-mentioned rapid acceleration/deceleration state, and
the function for causing the CC vehicle speed Ve to follow
the display vehicle speed Vmeter.

[0089] Then, since the vehicle speed correction coeflicient
Kv is calculated by the above-mentioned equation (1) as the
sum of the four products Kv_i-W_i, the vehicle speed
correction coefficient Kv is calculated as shown in FIG. 4F.
A curve indicated by a broken line in FIG. 4F represents
ideal values of the vehicle speed correction coefficient Kv,
which can optimally correct the difference Vecu—Vmeter. As
is clear from a comparison between the ideal values and the
vehicle speed correction coefficient Kv, it is known that the
vehicle speed correction coefficient Kv is calculated as a
value approximately close to the corresponding ideal value.
That is, by calculating the vehicle speed correction coeffi-
cient Kv using the respective products Kv_i-W_i of the four
local correction coefficients Kv_i and the four weighting
function values W_i, it is possible to improve the accuracy
of calculation of the CC vehicle speed Vce.

[0090] Further, in the CC vehicle speed-calculating sec-
tion 32, as described above, the four local correction coef-
ficients Kv_i are updated at the control period DTn, and the
updated results of these four local correction coefficients
Kv_i are stored in the RAM of the FI ECU 2 during the
operation of the engine 3, and are stored in an E2PROM, not
shown, when the engine is controlled to stop by turning off
an ignition switch, not shown, by the driver. This makes it
possible to start the update of the four local correction
coeflicients Kv_i using the data of the four local correction
coefficients Kv_i stored in the E2PROM of the FI ECU 2
when the engine is started next time after being stopped.

[0091] Further, as expressed by the above-mentioned
equation (1), the vehicle speed correction coefficient Kv is
calculated at the control period DTk shorter than the control
period DTn, and hence is calculated using oversampled
values of the four local correction coefficients Kv_i stored in
the RAM.
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[0092] Next, when the CC control mode is selected by the
switch setting state signal input from the cruise control
switch 21, the CC target vehicle speed-reading section 33
reads the CC target vehicle speed Vr_c set by the driver at
the control period DTk, outputs the read CC target vehicle
speed Vr_c to the target vehicle speed-selecting section 35,
and transmits the CC target vehicle speed Vr_c to the meter
controller 40 via the CAN communication line 8 as
described hereinabove.

[0093] On the other hand, when the ACC control mode is
selected by the switch setting state signal input from the
cruise control switch 21, the above-described ACC target
vehicle speed-calculating section 34 calculates an ACC
target vehicle speed Vr_a (second target vehicle speed)
based on the preceding vehicle data input from the preceding
vehicle detection device 4, at the control period DTk, with
a predetermined control algorithm, and outputs the calcu-
lated ACC target vehicle speed Vr_a to the target vehicle
speed-selecting section 35. In this case, as described above,
since the preceding vehicle data is transmitted at the trans-
mission period DTn longer than the control period DTk, the
ACC target vehicle speed Vr_a is calculated by the ACC
target vehicle speed-calculating section 34 using the over-
sampled values of the preceding vehicle data.

[0094] Further, the target vehicle speed-selecting section
35 selects one of the CC target vehicle speed Vr_c and the
ACC target vehicle speed Vr_a as the target vehicle speed
Vr, based on the switch setting state signal input from the
cruise control switch 21, at the control period DTk, and
outputs the result of selection to the TH controller 36. In this
case, when the CC control mode is selected as the cruise
control mode, the CC target vehicle speed Vr_c is selected
as the target vehicle speed Vr, whereas when the ACC
control mode is selected, the ACC target vehicle speed Vr_a
is selected as the target vehicle speed Vr.

[0095] Then, the TH controller 36 calculates a control
input Uth at the control period DTk with a predetermined
control algorithm such that the CC vehicle speed Vec
becomes equal to the target vehicle speed Vr, and a control
input signal corresponding to the control input Uth is
supplied to the TH actuator 65. This causes the degree of
opening of the throttle valve 64 to be controlled such that the
CC vehicle speed Vcc becomes equal to the target vehicle
speed Vr. That is, the cruise control is performed.

[0096] Next, a cruise control process will be described
with reference to FIG. 5. This cruise control process calcu-
lates the control input Uth by using the above-described
control method, and is performed by the FI ECU 2 at the
above-mentioned control period DTk. Note that various
values calculated and set by the cruise control process are
stored in the RAM of the FI ECU 2.

[0097] Referring to FIG. 5, first, in a step 1 (shown as Si
in abbreviated form in FIG. 5; the following steps are also
shown in abbreviated form), it is determined whether or not
a cruise control permission flag F_Acc_OK is equal to 1.
The cruise control permission flag F_Acc_OK is set to 1 if
it is determined in a determination process, not shown, that
the above-mentioned devices including the preceding
vehicle detection device 4 are normally operating, and is
otherwise set to 0.

[0098] If the answer to the question of the step 1 is
negative (NO), the present process is immediately termi-
nated. On the other hand, if the answer to the question of the
step 1 is affirmative (YES), i.e. if the devices are normally
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operating and hence the cruise control can be performed, the
process proceeds to a step 2, wherein it is determined based
on the switch setting state signal whether or not the cruise
control switch (denoted in FIG. 5 as “CC-SW™) 21 is in the
ON state.

[0099] If the answer to the question of the step 2 is
negative (NO), it is determined that it is not necessary to
perform the cruise control process, and the present process
is immediately terminated.

[0100] On the other hand, if the answer to the question of
the step 2 is affirmative (YES), it is determined that the
cruise control process should be performed, and the process
proceeds to a step 3, wherein it is determined based on the
switch setting state signal whether or not the ACC control
mode is selected as the cruise control mode.

[0101] If the answer to the question of the step 3 is
affirmative (YES), i.e. if the ACC control mode is selected,
the process proceeds to a step 4, wherein the ACC target
vehicle speed Vr_a is calculated based on the switch setting
state signal and the preceding vehicle data, with the prede-
termined control algorithm, as described hereinabove. Then,
the process proceeds to a step 5, wherein the target vehicle
speed Vr is set to the ACC target vehicle speed Vr_a.
[0102] On the other hand, if the answer to the question of
the step 3 is negative (NO), i.e. if the CC control mode is
selected, the process proceeds to a step 6, wherein the CC
target vehicle speed Vr_c is read from the switch setting state
signal. Then, the process proceeds to a step 7, wherein the
target vehicle speed Vr is set to the CC target vehicle speed
Vr_c.

[0103] Ina step 8 following the step 5 or 7, the CC vehicle
speed Vcc is calculated. The CC vehicle speed Vcec is
specifically calculated as shown in FIG. 6.

[0104] Referring to FIG. 6, first, in a step 10, the controller
vehicle speed Vecu is calculated based on the vehicle speed
detection signal.

[0105] Then, the process proceeds to a step 11, wherein
the four local correction coefficients Kv_i stored in the RAM
are read. In a case where this cruise control process is being
performed immediately after the start of the engine, the four
local correction coefficients Kv_i stored in the E2PROM are
read as mentioned above.

[0106] Then, the process proceeds to a step 12, wherein
the four weighting function values W_i are calculated by
searching the map in FIG. 3B according to the controller
vehicle speed Vecu.

[0107] Ina step 13 following the step 12, the vehicle speed
correction coefficient Kv is calculated by the above-men-
tioned equation (1).

[0108] Then, the process proceeds to a step 14, wherein
the CC vehicle speed Vcec is set to the product Kv-Vecu of
the vehicle speed correction coefficient Kv and the controller
vehicle speed Vecu, followed by terminating the present
process.

[0109] Referring again to FIG. 5, after the CC vehicle
speed Vcc is calculated as above in the step 8, the process
proceeds to a step 9, wherein the control input Uth is
calculated with the predetermined control algorithm such
that the CC vehicle speed Vcc becomes equal to the target
vehicle speed Vr, as described above, followed by terminat-
ing the present process. From the above, the degree of
opening of the throttle valve 6a is controlled such that the
CC vehicle speed Vcc becomes equal to the target vehicle
speed Vr.
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[0110] Next, a process for updating the four local correc-
tion coefficients Kv_i will be described with reference to
FIG. 7. This updating process is performed by the FI ECU
2 at the above-mentioned control period DTn, and at the
time of execution of the cruise control process, in synchro-
nism therewith, the updating process is performed in suc-
cession with the cruise control process. Note that the values
of the local correction coefficients Kv_i updated by this
updating process are stored in the RAM of the FI ECU 2
during operation of the engine, and are stored in the
E2PROM of the FI ECU 2 when the engine is controlled to
stop by turning off the ignition switch by the driver.
[0111] As shown in FIG. 7, first, in a step 20, the vehicle
speed correction coefficients Kv and the controller vehicle
speeds Vecu, stored in the RAM, are read. In this case, the
two values Kv and Vecu are calculated at the control period
DTk, and hence down-sampled values of the two values Kv
and Vecu are read.

[0112] Then, the process proceeds to a step 21, wherein it
is determined whether or not V_L=Vecu<V_H holds. If the
answer to this question is affirmative (YES), the process
proceeds to a step 22, wherein the above-mentioned update
execution flag F_Vcc_adj is set to 1.

[0113] On the other hand, if the answer to the question of
the step 21 is negative (NO), the process proceeds to a step
23, wherein the update execution flag F_Vcc_adj is set to 0.
[0114] In a step 24 following the step 22 or 23, the CC
vehicle speed Vcec_hat for update is calculated by the
above-mentioned equation (5).

[0115] Then, the process proceeds to a step 25, wherein
the follow-up error ev_adp is calculated by the above-
mentioned equations (6) and (7).

[0116] Next, in a step 26, the correction term dKv_unlmt
is calculated by the above-mentioned equation (8).

[0117] In a step 27 following the step 26, the acceleration
limit value max_dKv_abs is calculated by the above-men-
tioned equation (9).

[0118] Then, the process proceeds to a step 28, wherein
the limited correction term dKv_lmt is calculated by the
above-mentioned equations (10) to (12).

[0119] Next, in a step 29, the four weighting function
values W_i are calculated by searching the map in FIG. 3B
according to the controller vehicle speed Vecu.

[0120] In a step 30 following the step 29, the four local
correction terms dKv_w_i are calculated by the above-
mentioned equation (13).

[0121] Then, the process proceeds to a step 31, wherein
the four local correction coefficients Kv_i are calculated by
the above-mentioned equation (14), followed by terminating
the present process.

[0122] Next, a description will be given of a result of a
simulation of the cruise control (hereinafter referred to as the
“control result”) performed by the vehicle speed control
system 1 according to the present embodiment, configured
as above. First, FIG. 8 shows the control result obtained by
the present embodiment (hereinafter referred to as the “pres-
ent control result”). DV in FIG. 8 represents a vehicle speed
difference (error) which corresponds to the difference Vce-
Vmeter between the CC vehicle speed Vee and the display
vehicle speed Vmeter. This also applies to FIG. 9.

[0123] Further, FIG. 9 shows, for comparison, the control
result (hereinafter referred to as the “comparative control
result”) obtained in a case where in the equation (1) for
calculating the vehicle speed correction coefficient Kv and
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the equation (13) for calculating the four local correction
coeflicients Kv_i with the update algorithm, the first weight-
ing function value W_1 is held at a fixed value of 1 and the
three weighting function values W_2 to W_4 are held at 0
irrespective of the controller vehicle speed Vecu, and the
display vehicle speed Vmeter is changed at the same ampli-
tude and period as those of the present control result.
[0124] In the case of the comparative control result,
Kv=Kv_1 holds in the above-mentioned equation (1), and
only the first local correction coefficient Kv_1 is calculated
and updated by the equation (14) for calculating the four
local correction coefficients Kv_i.

[0125] As is clear from FIGS. 8 and 9, in the case of the
comparative control result, as the display vehicle speed
Vmeter changes, a relatively large vehicle speed difference
DV is generated, but in the case of the present control result,
it is known that even when the display vehicle speed Vmeter
changes, a degree of generation of the vehicle speed differ-
ence DV can be reduced more than in the comparative
control result, and the followability of the CC vehicle speed
Vee to the display vehicle speed Vmeter is improved.
[0126] Further, in the case of the comparative control
result, when the display vehicle speed Vmeter changes in a
stepped manner at a time point t10, a convergence time of
the vehicle speed difference DV to the value of 0 after t10
is very short, whereas in the case of the present control
result, even when the display vehicle speed Vmeter changes
in a stepped manner at a time point t1, the convergence time
of the vehicle speed difference DV to the value of O after t1
is longer than that in the comparative control result. That is,
even when the value of the display vehicle speed Vmeter
rapidly changes e.g. due to a failure of the meter ECU 11, it
is possible to suppress a rapid change in the CC vehicle
speed Ve, whereby it is possible to suppress occurrence of
a rapid acceleration state which is not intended by the driver,
in the cruise control.

[0127] As described above, according to the vehicle speed
control system 1 of the present embodiment, the meter
controller 40 calculates the display vehicle speed Vmeter
based on the vehicle speed detection signal, and transmits
the result of calculation to the cruise controller 30 at the
predetermined communication period DTn. Further, the
cruise controller 30 calculates the controller vehicle speed
Vecu based on the vehicle speed detection signal at the
predetermined control period DTk, the vehicle speed cor-
rection coefficient Kv as the sum of the respective products
Kv_i'W_i of the four local correction coefficients Kv_i
stored in the E2PROM and the four weighting function
values W_i, and the CC vehicle speed Vce by multiplying
the controller vehicle speed Vecu with the vehicle speed
correction coefficient Kv. Then, the cruise control is per-
formed such that the CC vehicle speed Ve becomes equal
to the target vehicle speed Vr.

[0128] Inthis case, as described above, since the four local
correction coefficients Kv_i are updated with the update
algorithm expressed by the equations (3) to (14), and are
stored in the E2PROM, the four local correction coefficients
Kv_i are stored in the E2PROM 1in a state provided, in each
of the first to fourth regions of the controller vehicle speed
Vecu, with the function for causing the correlation between
the CC vehicle speed Vee and the display vehicle speed
Vmeter to be reflected thereon, the function for causing the
CC vehicle speed Vcc to follow the display vehicle speed
Vmeter, and the function for making it possible to avoid
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occurrence of a rapid acceleration/deceleration state which
causes the driver to feel a sense of incompatibility.

[0129] Further, the vehicle speed correction coefficient Kv
is calculated as the sum of the respective products of the four
local correction coefficients Kv_i stored in the E2PROM and
the four weighting function values W_i, and the CC vehicle
speed Vcc is calculated by multiplying the controller vehicle
speed Vecu with the vehicle speed correction coefficient Kv,
and hence when the cruise control is performed using the
calculated CC vehicle speed Vcc, differently from the
vehicle speed control system described in Japanese Laid-
Open Patent Publication No. 2007-326494, a steady-state
deviation of the CC vehicle speed Vce from the target
vehicle speed Vr is not generated also immediately after the
start of the cruise control, and by performing the cruise
control from this state, it is possible to quickly cause the
display vehicle speed Vmeter to reach the target vehicle
speed Vr. Particularly, since the four local correction coef-
ficients Kv_i are stored in the E2PROM, it is possible to
calculate the CC vehicle speed Vcc in a state in which a
steady-state deviation from the target vehicle speed Vr is not
generated, from the start of the engine 3. This makes it
possible to improve the controllability of the cruise control
and marketability of the system.

[0130] Further, since the four local correction coeflicients
Kv_i have the function which can avoid occurrence of the
above-mentioned rapid acceleration/deceleration state, it is
possible to avoid occurrence of a rapid acceleration/decel-
eration state when the cruise control is performed. Particu-
larly, even when the display vehicle speed Vmeter is rapidly
reduced e.g. due to a failure of the meter ECU 11, it is
possible to avoid occurrence of a rapid acceleration/decel-
eration state. This makes it possible to improve all of the
controllability of the cruise control, and the safety and
marketability of the system.

[0131] Further, each of the four weighting function values
W_iindicates a value of the same sign (positive value) in the
corresponding region of the controller vehicle speed Vecu,
and each two adjacent weighting function values W_i are set
such that they overlap each other with respect to the con-
troller vehicle speed Vecu, and hence even when the corre-
lation between the CC vehicle speed Vec and the display
vehicle speed Vmeter has a characteristic that the correlation
rapidly changes with respect to the controller vehicle speed
Vecu, it is possible to calculate the vehicle speed correction
coeflicient Kv and calculate the CC vehicle speed Vcc while
avoiding the influence of such rapid change in correlation.
This makes it possible to further improve the controllability
of the cruise control and the safety and marketability of the
system.

[0132] Further, since the four local correction coeflicients
Kv_i are updated and stored in synchronism with the trans-
mission period of the display vehicle speed Vmeter, differ-
ently from the vehicle speed control system described in
Japanese Laid-Open Patent Publication No. 2007-326494, it
is possible to prevent the four local correction coefficients
Kv_i from being changed in a stepped manner or showing a
vibrational behavior due to a difference between the updat-
ing period of the four local correction coefficients Kv_i and
the transmission period of the display vehicle speed Vmeter.
[0133] Further, when the ACC control mode is selected in
the cruise control, the ACC target vehicle speed Vr_a is
selected as the target vehicle speed Vr, and hence the target
vehicle speed Vr is changed according to the above-men-
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tioned preceding vehicle data. Even when the target vehicle
speed Vr is changed as above, the CC vehicle speed Vcc is
calculated such that the CC vehicle speed VCC follows the
display vehicle speed Vmeter as described above, whereby
it is possible to cause the display vehicle speed Vmeter to
follow the target vehicle speed Vr with high accuracy, and
thereby perform the cruise control with high accuracy.
[0134] Although in the above-described embodiment, the
vehicle speed control system according to the present inven-
tion is applied to the four-wheel type vehicle, byway of
example, this is not limitative, but the vehicle speed control
system according to the present invention can be applied to
one-wheeled to three-wheeled vehicles, or a vehicle having
six or more wheels.

[0135] Further, although in the above-described embodi-
ment, the controller vehicle speed Vecu is used as the vehicle
speed parameter, by way of example, the vehicle speed
parameter of the present invention is not limited to this, but
may be any suitable parameter insofar as it represents a
vehicle speed. For example, as the vehicle speed parameter,
the display vehicle speed Vmeter may be used, or a value
calculated from the vehicle speed detection signal may be
used.

[0136] Further, although in the above-described embodi-
ment, as the error between the corrected vehicle speed and
the display vehicle speed, the difference Vec—Vmeter is
used, by way of example, the error used in the present
invention is not limited to this, but may be any other error
insofar as it represents an error between the corrected
vehicle speed and the display vehicle speed. For example, a
difference Vmeter—Vcc, or an absolute value |Vmeter—Vecl
of the difference may be used as an error, and further, a ratio
(Vece/Vmeter) between the corrected vehicle speed and the
display vehicle speed, or the reciprocal (Vmeter/Vcc)
thereof may be used. In a case where the ratio between the
corrected vehicle speed and the display vehicle speed or the
reciprocal thereof is used as an error, a phrase “reducing an
error” corresponds to a phrase “converging the ratio between
the corrected vehicle speed and the display vehicle speed or
the reciprocal thereof to 1”.

[0137] On the other hand, although in the above-described
embodiment, the gasoline engine 3 is used as the motive
power source of the vehicle, by way of example, the motive
power source of the present invention is not limited to this,
but any suitable motive power source may be used insofar as
it generates motive power. For example, an internal com-
bustion engine using gas oil, LPG, or mixed fuel as the fuel,
an electric motor, or a combination of an electric motor and
an internal combustion engine may be used as the motive
power source.

[0138] Further, although in the above-described embodi-
ment, as the cruise control method, the method of control-
ling the degree of opening of the throttle valve 6a, i.e. an
intake air amount is used, by way of example, the cruise
control method of the present invention is not limited to this,
but any suitable method can be used insofar as it is a method
of controlling the motive power source such that the cor-
rected vehicle speed becomes equal to the target vehicle
speed. For example, torque generated by the motive power
source may be controlled such that the corrected vehicle
speed becomes equal to the target vehicle speed, or in a case
where the motive power source is an internal combustion
engine, the amount of fuel supplied to the internal combus-
tion engine may be controlled.
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[0139] Further, although in the above-described embodi-
ment, the speedometer 12 is used as the vehicle speed-
displaying section, by way of example, the vehicle speed-
displaying section of the present invention is not limited to
this, but any suitable vehicle speed-displaying section may
be used insofar as it displays a vehicle speed. For example,
as the vehicle speed-displaying section, a digital display
type vehicle speed-displaying section (i.e. an LED or LCD
type) may be used.

[0140] On the other hand, although in the above-described
embodiment, the FI ECU 2 as the controller vehicle speed-
calculating means and the meter ECU 11 as the display
vehicle speed-calculating means are separately provided, by
way of example, in the vehicle speed control system accord-
ing to the present invention, the controller vehicle speed-
calculating means and the display vehicle speed-calculating
means may be integrally provided. In this case, as the
controller vehicle speed-calculating means, a means for
calculating the controller vehicle speed, which is distinct
from the display vehicle speed, may be used.

[0141] It is further understood by those skilled in the art
that the foregoing are preferred embodiments of the inven-
tion, and that various changes and modifications may be
made without departing from the spirit and scope thereof.

What is claimed is:

1. A vehicle speed control system comprising:

vehicle speed-detecting means for outputting a vehicle

speed detection signal indicative of a vehicle speed
which is a speed of a vehicle;

display vehicle speed-calculating means for calculating a

display vehicle speed for display on a vehicle speed-
displaying section of the vehicle, based on the vehicle
speed detection signal;

controller vehicle speed-calculating means for calculating

a controller vehicle speed which is distinct from the
display vehicle speed, based on the vehicle speed
detection signal;

corrected vehicle speed-calculating means for calculating

a corrected vehicle speed by correcting the controller
vehicle speed with a correction value;
correction component-updating and storing means for
updating and storing a correction component with a
predetermined control algorithm while causing a cor-
relation between the corrected vehicle speed and the
display vehicle speed to be reflected thereon in asso-
ciation with a vehicle speed parameter indicative of the
vehicle speed, such that an error between the corrected
vehicle speed and the display vehicle speed is reduced,
and storing the updated correction component;

correction value-calculating means for calculating the
correction value using the stored correction compo-
nent;

target vehicle speed-determining means for determining a

target vehicle speed which is a target of the corrected
vehicle speed; and

cruise control means for performing cruise control for

controlling a motive power source of the vehicle, such
that the corrected vehicle speed becomes equal to the
target vehicle speed.

2. The vehicle speed control system according to claim 1,
wherein said correction component-updating and storing
means updates the correction component while causing the
correlation to be reflected thereon, such that the error is
reduced, and at the same time such that an absolute value of
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acceleration estimated to be generated in the vehicle when
the cruise control is performed using the corrected vehicle
speed becomes smaller than a predetermined maximum
value.
3. The vehicle speed control system according to claim 1,
wherein the correction component is formed by a plurality of
correction components associated with a plurality of regions
of the vehicle speed parameter, respectively,
wherein said correction value-calculating means calcu-
lates the correction value as the sum of respective
products of the plurality of correction components, and
a plurality of function values set in a manner associated
with the plurality of regions, respectively, and

wherein the plurality of function values are set such that
each function value indicates a value of the same sign
in an associated one of the regions, and each two
adjacent function values overlap each other with
respect to the vehicle speed parameter.
4. The vehicle speed control system according to claim 2,
wherein the correction component is formed by a plurality of
correction components associated with a plurality of regions
of the vehicle speed parameter, respectively,
wherein said correction value-calculating means calcu-
lates the correction value as the sum of respective
products of the plurality of correction components, and
a plurality of function values set in a manner associated
with the plurality of regions, respectively, and

wherein the plurality of function values are set such that
each function value indicates a value of the same sign
in an associated one of the regions, and each two
adjacent function values overlap each other with
respect to the vehicle speed parameter.

5. The vehicle speed control system according to claim 1,
wherein said display vehicle speed-calculating means is
provided separately from said correction component-updat-
ing and storing means,

the vehicle speed control system further comprising trans-

mission means for transmitting the display vehicle
speed calculated by said display vehicle speed-calcu-
lating means to said correction component-updating
and storing means at a predetermined transmission
period,

wherein said correction component-updating and storing

means is configured to update and store the correction
component in synchronism with the predetermined
transmission period, and

wherein said correction value-calculating means calcu-

lates the correction value at a predetermined control
period which is shorter than the predetermined trans-
mission period.

6. The vehicle speed control system according to claim 2,
wherein said display vehicle speed-calculating means is
provided separately from said correction component-updat-
ing and storing means,

the vehicle speed control system further comprising trans-

mission means for transmitting the display vehicle
speed calculated by said display vehicle speed-calcu-
lating means to said correction component-updating
and storing means at a predetermined transmission
period,

wherein said correction component-updating and storing

means is configured to update and store the correction
component in synchronism with the predetermined
transmission period, and
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wherein said correction value-calculating means calcu-
lates the correction value at a predetermined control
period which is shorter than the predetermined trans-
mission period.

7. The vehicle speed control system according to claim 3,
wherein said display vehicle speed-calculating means is
provided separately from said correction component-updat-
ing and storing means,

the vehicle speed control system further comprising trans-

mission means for transmitting the display vehicle
speed calculated by said display vehicle speed-calcu-
lating means to said correction component-updating
and storing means at a predetermined transmission
period,

wherein said correction component-updating and storing

means is configured to update and store the correction
component in synchronism with the predetermined
transmission period, and

wherein said correction value-calculating means calcu-

lates the correction value at a predetermined control
period which is shorter than the predetermined trans-
mission period.

8. The vehicle speed control system according to claim 4,
wherein said display vehicle speed-calculating means is
provided separately from said correction component-updat-
ing and storing means,

the vehicle speed control system further comprising trans-

mission means for transmitting the display vehicle
speed calculated by said display vehicle speed-calcu-
lating means to said correction component-updating
and storing means at a predetermined transmission
period,

wherein said correction component-updating and storing

means is configured to update and store the correction
component in synchronism with the predetermined
transmission period, and

wherein said correction value-calculating means calcu-

lates the correction value at a predetermined control
period which is shorter than the predetermined trans-
mission period.

9. The vehicle speed control system according to claim 1,
further comprising:

first target speed-setting means for setting a first target

speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and

wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.

10. The vehicle speed control system according to claim
2, further comprising:

first target speed-setting means for setting a first target

speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and

wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
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11. The vehicle speed control system according to claim
3, further comprising:
first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and
wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
12. The vehicle speed control system according to claim
4, further comprising:
first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and
wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
13. The vehicle speed control system according to claim
5, further comprising:
first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and
wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
14. The vehicle speed control system according to claim
6, further comprising:
first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and
wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
15. The vehicle speed control system according to claim
7, further comprising:
first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and
second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and
wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
16. The vehicle speed control system according to claim
8, further comprising:
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first target speed-setting means for setting a first target
speed according to an operation of a driver of the
vehicle; and

second target speed-setting means for setting a second
target speed according to the vehicle speed and a
positional relationship between the vehicle and a pre-
ceding vehicle located ahead of the vehicle, and

wherein said target vehicle speed-determining means
selects one of the first target speed and the second target
speed as a target speed.
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