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(54) Engine output control device

(57) In an engine output control device that controls
an engine output based on a control accelerator-opening
degree, only when an amount of change in an instruction
accelerator-opening degree is judged to be equal to or
larger than a predetermined negative value, and an en-
gine operating condition is judged based on the instruc-

tion accelerator-opening degree and an engine revolu-
tion number to fall within a predetermined region where
an engine output is more likely to change, a control ac-
celerator-opening-degree calculation unit 4 calculates an
opening degree by dulling the instruction accelerator-
opening degree, as the control accelerator-opening de-
gree.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an engine out-
put control device, and more particularly relates to an
engine output control device that controls an engine out-
put based on an instruction accelerator-opening degree.
[0002] In recent years, in an engine control of a vehicle
such as a motorcycle, a target control amount of a throttle
opening degree is calculated according to an instruction
accelerator-opening degree, and a device to be control-
led such as an electronically-controlled throttle device is
feedback-controlled in such a manner that a control
amount of the throttle opening degree corresponds to the
target control amount, thereby executing an engine out-
put control according to a driver’ s request.
[0003] In such an engine output control, when the in-
struction accelerator-opening degree is directly reflected
on the engine output control, the engine output may
change abruptly against the driver’ s intention to be one
unintended by the driver. For example, when a motorcy-
cle is running on a rough road and if the driver uninten-
tionally operates an accelerator operating member due
to an influence of vibrations of the motorcycle, thereby
changing an instruction accelerator-opening degree, an
engine output unintended by the driver may be generat-
ed.
[0004] In view of the background described above, to
suppress discomfort of the driver caused by an unintend-
ed engine output, there has been proposed a technique
to calculate a corrected value of an instruction acceler-
ator-opening degree as a control accelerator-opening
degree and to control an engine output based on the
calculated control accelerator-opening degree.
[0005] Specifically, Japanese Patent Application Ex-
amined Publication No. H05-55698 discloses a throttle
control device that controls an engine output based on a
control accelerator-opening degree obtained by perform-
ing a filtering process on an instruction  accelerator-open-
ing degree.
[0006] Further, Japanese Patent Application Laid-
open Publication No. 2003-328811 discloses a fuel in-
jection device that learns a correction value of a dulling
rate of an instruction accelerator-opening degree from a
rate of change in the instruction accelerator-opening de-
gree for each of plural regions corresponding to the in-
struction accelerator-opening degree and engine revo-
lutions, and that calculates an instruction accelerator-
opening degree changed by the corrected dulling rate as
a control accelerator-opening degree.

SUMMARY OF THE INVENTION

[0007] However, according to the studies by the
present inventors, it is possible in the configuration de-
scribed in Japanese Patent Application Examined Pub-
lication No. H05-55698 that because a filtering coefficient

is constant regardless of a vehicle operating condition,
an instruction accelerator-opening degree is dulled even
in a case where an engine output is required to quickly
respond to the instruction accelerator-opening degree,
and therefore a driver’ s desired engine output cannot be
obtained. Accordingly, this configuration has room for im-
provement.
[0008] Further, it is possible in the configuration de-
scribed in Japanese Patent Application Laid-open Pub-
lication No. 2003-328811 that, when a vehicle operating
condition changes in a case where the fuel injection de-
vice learns the dulling rate as a large value, an engine
output does not quickly respond to the instruction accel-
erator-opening degree, and therefore a driver’ s desired
engine output cannot be obtained.. Accordingly, this con-
figuration has room for improvement.
[0009] Therefore, it is currently expected to realize an
engine output control device capable of suppressing dis-
comfort of a driver caused by unintended abrupt varia-
tions in an engine output while ensuring engine output
responsiveness desired by the driver. Particularly, in a
vehicle such as a motorcycle, when an accelerator op-
erating member is operated to an unnecessarily large
extent on a rough road or the like, unwanted variations
in the engine output are more likely to occur. It is therefore
considered to be more  necessary to suppress discomfort
of the driver caused by unintended abrupt variations in
the engine output.
[0010] The present invention has been achieved to
solve the above problems, and an object of the present
invention is to provide an engine output control device
capable of suppressing discomfort of a driver caused by
unintended abrupt variations in an engine output while
ensuring engine output responsiveness desired by the
driver.
[0011] To achieve the above object, a first aspect of
the present invention is to provide an engine output con-
trol device including a control accelerator-opening-de-
gree calculation unit that calculates a control accelerator-
opening degree based on an instruction accelerator-
opening degree according to an operation amount of an
accelerator operating member and controlling an engine
output based on the control accelerator-opening degree,
wherein only when an amount of change in the instruction
accelerator-opening degree is judged to be equal to or
larger than a predetermined negative value, and an en-
gine operating condition is judged based on the instruc-
tion accelerator-opening degree and an engine revolu-
tion number to fall within a predetermined region where
an engine output is more likely to change, the control
accelerator-opening-degree calculation unit calculates
an opening degree by dulling the instruction accelerator-
opening degree, as the control accelerator-opening de-
gree.
[0012] According to a second aspect of the present
invention, in addition to the first aspect, the predeter-
mined region is defined using a high-opening-degree
judgment value that indicates that the instruction accel-
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erator-opening degree is high, and the high-opening-de-
gree judgment value is set smaller as the engine revolu-
tion number is higher.
[0013] According to a third aspect of the present inven-
tion, in addition to the second aspect, when the engine
operating condition is judged to fall within the predeter-
mined region, the instruction accelerator-opening degree
is dulled to a larger extent as the engine revolution
number is higher.
[0014] According to a fourth aspect of the present in-
vention, in addition to any of the first to third aspects, the
control accelerator-opening-degree calculation unit fur-
ther calculates a delay amount of the control accelerator-
opening degree from the instruction accelerator-opening
degree and the dulled opening degree, and calculates a
value by correcting the instruction accelerator-opening
degree with a limit value as the control accelerator-open-
ing degree when the delay amount falls out of a prede-
termined range.
[0015] In the engine output control device according
to the first aspect of the present invention, only when an
amount of change in the instruction accelerator-opening
degree is judged to be equal to or larger than a prede-
termined negative value, and an engine operating con-
dition is judged based on the instruction accelerator-
opening degree and an engine revolution number to fall
within a predetermined region where an engine output is
more likely to change, the control accelerator-opening-
degree calculation unit calculates an opening degree by
dulling the instruction accelerator-opening degree, as the
control accelerator-opening degree. Therefore, only
when the driver does not intend to rapidly decelerate a
vehicle, and the engine operating condition falls within a
region where variations in the engine output such as
torque are more likely to occur due to an operation of the
accelerator operating member, the control accelerator-
opening-degree calculation unit can calculate the control
accelerator-opening degree by dulling the instruction ac-
celerator-opening degree. Accordingly, discomfort of the
driver caused by unintended abrupt variations in the en-
gine output can be suppressed while ensuring engine
output responsiveness desired by the driver.
[0016] In the engine output control device according
to the second aspect of the present invention, the pre-
determined region is defined using a high-opening-de-
gree judgment value that indicates that the instruction
accelerator-opening degree is high, and the high-open-
ing-degree judgment value is set smaller as the engine
revolution number is higher. Therefore, a region where
it is necessary to perform an operation process for dulling
the instruction accelerator-opening degree can be opti-
mally set to appropriately  dull the instruction accelerator-
opening degree.
[0017] In the engine output control device according
to the third aspect of the present invention, when the
engine operating condition is judged to fall within the pre-
determined region, the instruction accelerator-opening
degree is dulled to a larger extent as the engine revolution

number is higher. Therefore, the region where it is nec-
essary to perform the operation process for dulling the
instruction accelerator-opening degree can be more op-
timally set to more appropriately dull the instruction ac-
celerator-opening degree.
[0018] In the engine output control device according
to the fourth aspect of the present invention, the control
accelerator-opening-degree calculation unit further cal-
culates a delay amount of the control accelerator-open-
ing degree from the instruction accelerator-opening de-
gree and the dulled opening degree, and calculates a
value by correcting the instruction accelerator-opening
degree with a limit value as the control accelerator-open-
ing degree when the delay amount falls out of a prede-
termined range. Therefore, the delay amount of the con-
trol accelerator-opening degree can be restricted with
respect to the instruction accelerator-opening degree,
and accordingly occurrence of a delay in acceleration or
a delay in deceleration can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a block diagram showing a configuration of
an engine output control device according to an em-
bodiment of the present invention; and
FIG. 2 is a diagram for explaining a calculation proc-
ess performed by a control accelerator-opening-de-
gree calculation unit shown in FIG. 1 in more detail.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0020] Exemplary embodiments of an engine output
control device according to the present invention will be
explained below in detail with reference to the accompa-
nying drawings.

[Configuration of engine output control device]

[0021] First, a configuration of an engine output control
device according to an embodiment of the present inven-
tion is explained in detail with reference to FIG. 1.
[0022] FIG. 1 is a block diagram showing a configura-
tion of the engine output control device according to the
present embodiment.
[0023] As shown in FIG. 1, an engine output control
device S according to the present embodiment is in-
stalled in a vehicle (not shown), typically a motorcycle,
and includes an electronic control unit (ECU) 1. The ECU
1 is a control device that operates by utilizing electric
power supplied from a battery (not shown) installed in
the vehicle and that can control various constituent ele-
ments of the vehicle and includes a memory and the like
(not shown). The ECU 1 also includes an actual accel-
erator-opening-degree calculation unit 2, an engine-rev-
olution calculation unit 3, a control accelerator-opening-
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degree calculation unit 4, a target opening-degree cal-
culation unit 5, a control-amount calculation unit 6, and
an actuator drive circuit 7. The actual accelerator-open-
ing-degree calculation unit 2, the engine-revolution cal-
culation unit 3, the control accelerator-opening-degree
calculation unit 4, the target opening-degree calculation
unit 5, and the control-amount calculation unit 6 are pro-
vided in a central processing unit (CPU) (not shown) as
functional blocks.
[0024] Based on a signal detected by an accelerator-
opening degree sensor 11 that detects an operation po-
sition of an accelerator operating member (not shown),
the actual accelerator-opening-degree calculation unit 2
calculates an instruction accelerator-opening degree
corresponding to an operation amount of the accelerator
operating member. The actual accelerator-opening-de-
gree calculation unit 2 outputs the calculated instruction
accelerator-opening degree to the control accelerator-
opening-degree calculation unit 4. While the accelerator
operating member in a motorcycle is an accelerator grip,
the form of the accelerator operating member is not lim-
ited to the accelerator grip. For example, when the vehicle
is a  four-wheeled vehicle, the form of the accelerator
operating member is an accelerator pedal.
[0025] The engine-revolution calculation unit 3 calcu-
lates an engine revolution number based on a signal de-
tected by a crank pulse sensor 13 that detects an angle
of a crankshaft of an engine (both not shown) in the ve-
hicle. The engine-revolution calculation unit 3 outputs the
calculated engine revolution number to the control accel-
erator-opening-degree calculation unit 4.
[0026] The control accelerator-opening-degree calcu-
lation unit 4 calculates a control accelerator-opening de-
gree based on the instruction accelerator-opening de-
gree input from the actual accelerator-opening-degree
calculation unit 2 and on the engine revolution number
input from the engine-revolution calculation unit 3. A
process of calculating the control accelerator-opening
degree is described later in detail. The control accelera-
tor-opening-degree calculation unit 4 outputs the calcu-
lated control accelerator-opening degree to the target
opening-degree calculation unit 5.
[0027] Based on the control accelerator-opening de-
gree input from the control accelerator-opening-degree
calculation unit 4, the target opening-degree calculation
unit 5 calculates a target opening degree (hereinafter,
"target throttle opening degree") of a throttle valve 12
arranged in an intake system (not shown) of the engine
in the vehicle. The target opening-degree calculation unit
5 outputs the calculated target throttle opening degree
to the control-amount calculation unit 6.
[0028] Based on the target throttle opening degree in-
put from the target opening-degree calculation unit 5 and
on an actual opening degree of the throttle valve 12,
which is detected by a throttle-opening degree sensor
14, the control-amount calculation unit 6 calculates a con-
trol amount of a motor 15 that drives the throttle valve 12
to control the actual opening degree of the throttle valve

12 to the target throttle opening degree. The control-
amount calculation unit 6 outputs the calculated control
amount to the actuator drive circuit 7.
[0029] The actuator drive circuit 7 drives the motor 15
according  to the control amount input from the control-
amount calculation unit 6, thereby controlling the actual
opening degree of the throttle valve 12 to the target throt-
tle opening degree.

[Control accelerator-opening-degree calculation proc-
ess]

[0030] In the engine output control device S having the
above configuration, the control accelerator-opening-de-
gree calculation unit 4 performs a control accelerator-
opening-degree calculation process describedbelow.
Therefore, discomfort of the driver caused by unintended
abrupt variations in the engine output due to an unintend-
ed operation on a rough road, an unnecessary operation
under the normal condition, or the like is suppressed
while ensuring engine output responsiveness desired by
the vehicle driver. An operation of the control accelerator-
opening-degree calculation unit 4 to perform the control
accelerator-opening-degree calculation process is ex-
plained below with reference to FIG. 2.
[0031] FIG. 2 is a diagram for explaining the calculation
process performed by the control accelerator-opening-
degree calculation unit 4 shown in FIG. 1 in more detail.
[0032] In FIG. 2, the calculation process performed by
the control accelerator-opening-degree calculation unit
4 is shown in Steps S1 to S10. The calculation process
is performed by reading a predetermined program stored
in the memory in advance, while using values detected
by various sensors.
[0033] Specifically, when the control accelerator-
opening-degree calculation unit 4 calculates a control ac-
celerator-opening degree, the control accelerator-open-
ing-degree calculation unit 4 first calculates a value by
subtracting, from an instruction accelerator-opening de-
gree OP (current) input from the actual accelerator-open-
ing-degree calculation unit 2 in the current calculation
process, an instruction accelerator-opening degree OP
(past) in the past (a last or earlier time, which is set ar-
bitrarily) calculation process, which has been output from
the actual accelerator-opening-degree calculation unit 2
and stored in the memory in the last or earlier calculation
process, thereby  calculating an amount Δ OP of change
in the instruction accelerator-opening degree in the cur-
rent calculation process in Step S1. The control acceler-
ator-opening-degree calculation unit 4 then judges the
magnitude of the calculated amount ΔOP of change in
the instruction accelerator-opening degree and primarily
determines whether to perform an operation process for
dulling the instruction accelerator-opening degree OP
(hereinafter, " dulling operation process").
[0034] More specifically, the control accelerator-open-
ing-degree calculation unit 4 discriminates whether the
amount Δ OP of change in the instruction accelerator-
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opening degree is equal or larger than a predetermined
negative value a1. The predetermined value a1 is set
according to the type of the vehicle, the engine output
characteristics, the transmission gear ratio, and the like,
and is stored in the memory in advance.
[0035] In FIG. 2, for convenience of explanation, a re-
gion where the amount Δ OP of change in the instruction
accelerator-opening degree is equal to or larger than the
negative predetermined value a1 is represented as a re-
gion A1, and a region where the amount Δ OP of change
in the instruction accelerator-opening degree is smaller
than the predetermined negative value a1 is represented
as a region A2. Further, the fact that the amount Δ OP
of change in the instruction accelerator-opening degree
is positive means the vehicle is in an accelerating
stateALwhile the driver is operating the accelerator op-
erating member in an opening direction. The fact that the
amount ΔOP of change in the instruction accelerator-
opening degree is negative means the vehicle is in a
decelerating state DL while the driver is operating the
accelerator operating member in a closing direction.
[0036] That is, the fact that the amount ΔOP of change
in the instruction accelerator-opening degree falls within
the region A1 where it is equal to or larger than the pre-
determined negative value a1 means the driver intends
to accelerate the vehicle by operating the accelerator op-
erating member in an opening direction  and the vehicle
is in the accelerating state AL, or means the driver intends
to decelerate the vehicle by operating the accelerator
operating member in a closing direction and the vehicle
is in the decelerating state DL while the driver’ s intention
itself is to relatively gradually decelerate the vehicle.
Therefore, in such a case, it is often preferable to sup-
press discomfort of the driver caused by unintended
abrupt variations in the engine output while confirming
that suppression of the discomfort is appropriate as need-
ed. Therefore, when a result of the discrimination indi-
cates the amount ΔOP of change in the instruction ac-
celerator-opening degree falls within the region A1 where
it is equal to or larger than the negative predetermined
value a1, the control accelerator-opening-degree calcu-
lation unit 4 causes the calculation process to proceed
to Step S2 according to the driver’ s intention not to rapidly
decelerate the vehicle to enable the dulling operation
process on the instruction accelerator-opening degree
OP.
[0037] On the other hand, the fact that the amount ΔOP
of change in the instruction accelerator-opening degree
falls within the region A2 where it is smaller than the neg-
ative predetermined value a1 means the driver intends
to decelerate the vehicle by operating the accelerator
operating member in a closing direction, the vehicle is in
the decelerating state DL, and the driver’ s intention itself
is to relatively rapidly decelerate the vehicle. Therefore,
in such a case, because it is preferable to ensure engine
output responsiveness desiredby the driver, it is less nec-
essary to perform the dulling operation process on the
instruction accelerator-opening degree OP. Accordingly,

when a result of the discrimination indicates the amount
ΔOP of change in the instruction accelerator-opening de-
gree falls within the region A2 where it is smaller than
the negative predetermined value a1, the control accel-
erator-opening-degree calculation unit 4 does not per-
form the dulling operation process on the instruction ac-
celerator-opening degree OP and causes the calculation
process to proceed to Step S5 so that the engine output
quickly responds to the driver’ s intention to rapidly de-
celerate the vehicle.
[0038] Next, in Step S2, based on the instruction ac-
celerator-opening degree OP input from the actual ac-
celerator-opening-degree calculation unit 2 in the current
calculation process and on the engine revolution number
NE input from the engine-revolution calculation unit 3 in
the current calculation process, the control accelerator-
opening-degree calculation unit 4 judges an engine out-
put region by referring to data of a predetermined map
that defines a relationship between the instruction accel-
erator-opening degree OP and the engine revolution
number NE, and performs the dulling operation process
on the instruction accelerator-opening degree OP. The
map data is set according to the type of the vehicle, the
engine output characteristics, the transmission gear ra-
tio, and the like, and is stored in the memory in advance.
[0039] More specifically, the control accelerator-open-
ing-degree calculation unit 4 first discriminates whether
the instruction accelerator-opening degree OP input from
the actual accelerator-opening-degree calculation unit 2
in the current calculation process, and the engine revo-
lution number NE input from the engine-revolution cal-
culation unit 3 in the current calculation process fall within
a region A3 in the map data read from the memory.
[0040] The region A3 is where the engine revolution
number NE is lower than a predetermined value NE1,
and the instruction accelerator-opening degree OP is
lower than a predetermined value OP1, that is, an engine
idle region when the engine is supposed to be operating.
In the region A3, it is preferable to enhance a follow-up
performance of the engine output at the time of starting
the vehicle, rather than prioritizing the dulling operation
process on the instruction accelerator-opening degree
OP. Therefore, when a result of the discrimination indi-
cates the engine revolution number NE and the instruc-
tion accelerator-opening degree OP with respect to the
engine revolution number NE fall within the region A3,
the control accelerator-opening-degree calculation unit
4 does not perform the dulling operation process on the
instruction accelerator-opening degree OP and causes
the calculation process  to proceed to Step S5 to enhance
the follow-up performance of the engine output at the
time of starting the vehicle.
[0041] When the engine revolution number NE and the
instruction accelerator-opening degree OP with respect
to the engine revolution number NE do not fall within the
region A3, the control accelerator-opening-degree cal-
culation unit 4 discriminates whether the instruction ac-
celerator-opening degree OP input from the actual ac-
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celerator-opening-degree calculation unit 2 in the current
calculation process, and the engine revolution number
NE input from the engine-revolution calculation unit 3 in
the current calculation process fall within a region A7 in
the map data read from the memory. At this time, a pre-
determined high-opening-degree judgment value OPU
is used, which is a judgment value for defining whether
the instruction accelerator-opening degree OP is high
with respect to the engine revolution number NE.
[0042] Specifically, the region A7 is a high-opening-
degree region of the instruction accelerator-opening de-
gree OP, which indicates that the instruction accelerator-
opening degree OP with respect to the engine revolution
number NE falls within a region where it is higher than
the high-opening-degree judgment value OPU, that is, a
region where the operation amount of the accelerator
operating member is large in the opening direction. In
the region A7, while it is less advantageous to perform
the dulling operation process on the instruction acceler-
ator-opening degree OP, it is more necessary to enhance
the follow-up performance of the engine output at the
time of accelerating the vehicle. From this viewpoint, the
high-opening-degree judgment value OPU preferably fol-
lows a predetermined change curve with respect to the
engine revolution number NE. Particularly, it is preferable
to set the high-opening-degree judgment value OPU to
have such characteristics that, as the engine revolution
number NE becomes higher, the high-opening-degree
judgment value OPU becomes smaller. For example,
when the engine revolution number NE is low, the high-
opening-degree judgment value OPU is set large, and
when the engine revolution number NE is high, the high-
opening-degree judgment value OPU is set small. The
characteristics of the  high-opening-degree judgment val-
ue OPU can change in stages including a linear portion,
or can continuously change along a curve. Therefore,
when a result of the discrimination indicates the engine
revolution number NE and the instruction accelerator-
opening degree OP with respect to to the engine revolu-
tion number NE fall within the region A7 that is above the
high-opening-degree judgment value OPU, the control
accelerator-opening-degree calculation unit 4 does not
perform the dulling operation process on the instruction
accelerator-opening degree OP and causes the calcula-
tion process to proceed to Step S5 to enhance the follow-
up performance of the engine output at the time of ac-
celerating the vehicle.
[0043] Further, when the engine revolution number NE
and the instruction accelerator-opening degree OP with
respect to the engine revolution number NE do not fall
within the region A3 or the region A7, the control accel-
erator-opening-degree calculation unit 4 discriminates
whether the instruction accelerator-opening degree OP
input from the actual accelerator-opening-degree calcu-
lation unit 2 in the current calculation process, and the
engine revolution number NE input from the engine-rev-
olution calculation unit 3 in the current calculation proc-
ess fall within a region A4 or a region A5.

[0044] The region A4 is where the engine revolution
number NE is lower than the predetermined value NE1,
and the instruction accelerator-opening degree OP is
equal to or larger than the predetermined value OP1 and
also equal to or smaller than the high-opening-degree
judgment value OPU. That is, the region A4 is a low-to-
medium load region with a low engine revolution number
at a time when the engine is supposed to be operating,
a high gear, and a medium instruction accelerator-open-
ing degree, where unwanted engine-output variations
are more likely to occur when the accelerator operating
member is operated to an unnecessarily large extent on
a rough road or the like. In the region A4, while it is less
advantageous to enhance the follow-up performance of
the engine output at the time of accelerating the vehicle,
it is more necessarytoperform the dulling operation proc-
ess on the instruction  accelerator-opening degree OP
in view of unwanted output variations tending to occur.
The region A5 is where the engine revolution number NE
is equal to or higher than the predetermined value NE1
and also lower than a predetermined value NE2, and the
instruction accelerator-opening degree OP is equal to or
smaller than the high-opening-degree judgment value
OPU. That is, the region A5 is a low-to-medium load re-
gion corresponding to a vehicle cruising region and the
like, where unwanted engine-output variations are more
likely to occurwhen the accelerator operating member is
operated to an unnecessarily large extent on a rough
road or the like. Also in the region A5, while it is less
advantageous to enhance the follow-up performance of
the engine output at the time of accelerating the vehicle,
it is more necessary to perform the dulling operation proc-
ess on the instruction accelerator-opening degree OP in
view of unwanted output variations tending to occur.
Therefore, when a result of the discrimination indicates
the engine revolution number NE and the instruction ac-
celerator-opening degree OP with respect to the engine
revolution number NE fall within the region A4 or the re-
gion A5, the control accelerator-opening-degree calcu-
lation unit 4 causes the calculation process to proceed
to Step S4 so that the dulling operation process can be
performed on the instruction accelerator-opening degree
OP according to the discrimination result.
[0045] Further, when the engine revolution number NE
and the instruction accelerator-opening degree OP with
respect to the engine revolution number NE do not fall
within the regions A3 to A5 or the region A7, the instruc-
tion accelerator-opening degree OP input from the actual
accelerator-opening-degree calculation unit 2 in the cur-
rent calculation process, and the engine revolution
number NE input from the engine-revolution calculation
unit 3 in the current calculation process are discriminated
to fall within a region A6 by the control accelerator-open-
ing-degree calculation unit 4.
[0046] The region A6 is where the engine revolution
number NE is equal to or higher than the predetermined
value NE2, and the instruction accelerator-opening de-
gree OP is equal to or smaller than the high-opening-
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degree judgment value OPU. That is, the  region A6 is a
high-load region with a high engine revolution number,
a low gear, and a medium instruction accelerator-open-
ing degree, where unwanted engine-output variations
are more likely to occur when the accelerator operating
member is operated to an unnecessarily large extent on
a rough road or the like. In the region A6, because un-
wanted output variations are more likely to occur quite
frequently, it is preferable to prioritize the dulling opera-
tion process on the instruction accelerator-opening de-
gree OP, rather than enhancing the follow-up perform-
ance of the engine output at the time of accelerating the
vehicle. Therefore, when a result of the discrimination
indicates the engine revolution number NE and the in-
struction accelerator-opening degree OP with respect to
the engine revolution number NE fall within the region
A6, the control accelerator-opening-degree calculation
unit 4 causes the calculation process to proceed to Step
S3 so that the dulling operation process can be performed
on the instruction accelerator-opening degree OP ac-
cording to the discrimination result.
[0047] To sum up, the regions A4 to A6 are evaluated
as engine operating regions where the engine output is
more likely to change due to an unintended operation on
a rough road, an unnecessary operation under the nor-
mal condition, or the like. The region A6 is where the
engine revolution number NE is higher than that in the
regions A4 and A5, and therefore is evaluated as the
engine operating region where the engine output is much
more likely to change. Accordingly, when the engine rev-
olution number NE and the instruction accelerator-open-
ing degree OP with respect to the engine revolution
number NE are discriminated to fall within the region A6,
it is preferable to dull the instruction accelerator-opening
degree OP to a larger extent.
[0048] Next, in Step S3, the control accelerator-open-
ing-degree calculation unit 4 sets a filtering coefficient to
be used in the subsequent step to a predetermined value
b smaller than 1 so that a dulling effect on an instruction
accelerator-opening degree is larger than that in Step
S4, which is explained next. When the filtering coefficient
setting is completed, the control  accelerator-opening-
degree calculation unit 4 causes the calculation process
to proceed to Step S6.
[0049] Next, in Step S4, the control accelerator-open-
ing-degree calculation unit 4 sets a filtering coefficient to
be used in the subsequent step to a predetermined value
"a" that is smaller than 1 and larger than the predeter-
mined value b so that the dulling effect on an instruction
accelerator-opening degree is smaller than that in Step
S3. When the filtering coefficient setting is completed,
the control accelerator-opening-degree calculation unit
4 causes the calculation process to proceed to Step S6.
[0050] Next, in Step 5, the control accelerator-opening-
degree calculation unit 4 sets a filtering coefficient to be
used in the subsequent step to 1 so that the dulling effect
on an instruction accelerator-opening degree is not pro-
duced. When the filtering coefficient setting is completed,

the control accelerator-opening-degree calculation unit
4 causes the calculation process to proceed to Step S6.
[0051] Next,in Step S6,the control accelerator-open-
ing-degree calculation unit 4 calculates an accelerator
filtering value by substituting an instruction accelerator-
opening degree (current) input from the actual acceler-
ator-opening-degree calculation unit 2 in the current cal-
culation process, a control accelerator-opening degree
(last) in the last calculation process, which has been out-
put from the control accelerator-opening-degree calcu-
lation unit 4 and stored in the memory in the last calcu-
lation process, and the filtering coefficient having been
set at any of Steps S3 to S5 into an equation (1) de-
scribedbelow. When the accelerator filtering value cal-
culation is completed, the control accelerator-opening-
degree calculation unit 4 causes the calculation process
to proceed to Step S7. The equation (1) is read from the
memory and used.
[0052] Accelerator filtering value = Instruction acceler-
ator-opening degree (current) 3 Filtering coefficient +
Control accelerator-opening degree (last) 3 (1.0 - Filter-
ing coefficient) ... Equation (1)
[0053] When the filtering coefficient value is b, the ac-
celerator  filtering value becomes a value that causes
contribution of an instruction accelerator-opening degree
(current) in the current calculation process to be relatively
low and contribution of a control accelerator-opening de-
gree (last) in the last calculation process to be relatively
high, and therefore the instruction accelerator-opening
degree (current) OP in the current calculation process
has a value dulled to a relatively large extent. When the
filtering coefficient value is "a", the accelerator filtering
value becomes a value that causes contribution of an
instruction accelerator-opening degree (current) in the
current calculation process to be relatively high and con-
tribution of a control accelerator-opening degree (last) in
the last calculation process to be relatively low, and there-
fore the instruction accelerator-opening degree (current)
OP in the current calculation process has a value dulled
to a relatively small extent. When the filtering coefficient
value is 1, the accelerator filtering value is equal to the
instruction accelerator-opening degree (current) in the
current calculation process, and the instruction acceler-
ator-opening degree (current) OP in the current calcula-
tion process is not dulled, and becomes the accelerator
filtering value itself.
[0054] That is, in a case where the instruction accel-
erator-opening degree OP with respect to the engine rev-
olution number NE, which is equal to or smaller than the
high-opening-degree judgment value OPU, is dulled, it
suffices that the instruction accelerator-opening degree
OP is dulled to a larger extent as the engine revolution
number NE becomes higher, taking into consideration
that when the engine revolution number NE is higher, the
engine output is more likely to change due to an unin-
tended operation on a rough road, an unnecessary op-
eration under the normal condition, or the like. In such a
case, the number of regions where the instruction accel-
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erator-opening degree OP with respect to the engine rev-
olution number NE is equal to or smaller than the high-
opening-degree judgment value OPU can be increased
to three or more in the map data, and three or more fil-
tering coefficient values that are smaller than 1 can be
prepared to calculate the  accelerator filtering value in a
more precise manner. In a case of an idle region or a
case where the instruction accelerator-opening degree
OP with respect to the engine revolution number NE ex-
ceeds the high-opening-degree judgment value OPU,
the instruction accelerator-opening degree OP is not
dulled considering that it is less necessary to reduce
change in the engine output due to an unintended oper-
ation on a rough road, an unnecessary operation under
the normal condition, or the like and that it is more pref-
erable to prioritize the instruction accelerator-opening
degree OP itself.
[0055] The accelerator filtering value obtained at the
time of completing the above processes can be set as a
control accelerator-opening degree to calculate a target
throttle opening degree. However, in the present embod-
iment, processes in Step S7 and Step S8 explained below
in detail are performed to more improve calculation ac-
curacy of the control accelerator-opening degree.
[0056] Next, in Step S7, the control accelerator-open-
ing-degree calculation unit 4 first calculates a value by
subtracting the accelerator filtering value calculated in
Step S6 from the instruction accelerator-opening degree
input from the actual accelerator-opening-degree calcu-
lation unit 2 in the current calculation process, thereby
calculating a filtering delay value FD in the current cal-
culation process.
[0057] Further, based on the instruction accelerator-
opening degree OP input from the actual accelerator-
opening-degree calculation unit 2 in the current calcula-
tion process and on the filtering delay value FD in the
current calculation process, the control accelerator-
opening-degree calculation unit 4 judges a filtering delay
by referring to predetermined map data that defines a
relationship between the instruction accelerator-opening
degree OP and the filtering delay value FD. The map
data is set according to the type of a vehicle, the engine
output characteristics, the transmission gear ratio, and
the like, and is stored in the memory in advance.
[0058] More specifically, from the instruction acceler-
ator-opening degree OP input from the actual  acceler-
ator-opening-degree calculation unit 2 in the current cal-
culation process, and the filtering delay value FD in the
current calculation process, the control accelerator-
opening-degree calculation unit 4 discriminates a mag-
nitude relationship between the filtering delay value FD
and an upper limit value FDU (>0) and a magnitude re-
lationship between the filtering delay value FD and a low-
er limit value FDL (<0) in the map data read from the
memory, thereby discriminating which one of regions A8
to A10 the filtering delay value FD according to the in-
struction accelerator-opening degree OP falls within. In
FIG. 2, the positive direction of the filtering delay value

FD corresponds to a vehicle decelerating direction DL,
and the negative direction of the filtering delay value FD
corresponds to a vehicle accelerating direction AL.
[0059] The region A8 indicates that the filtering delay
value FD is equal to or smaller than the upper limit value
FDU and also equal to or larger than the lower limit value
FDL. The region A9 indicates a region outside of an ac-
celerating direction range, where the filtering delay value
FD is smaller than the lower limit value FDL. The region
A10 indicates a region outside of a decelerating direction
range, where the filtering delay value FD is larger than
the upper limit value FDU. The upper limit value FDU and
the lower limit value FDL are used to correct the instruc-
tion accelerator-opening degree OP to obtain a control
accelerator-opening degree according to the magnitude
of the instruction accelerator-opening degree OP. There-
fore, it is preferable that the upper limit value FDU and
the lower limit value FDL follow a predetermined change
curve with respect to the instruction accelerator-opening
degree OP. Particularly, it is preferable that when the
instruction accelerator-opening degree OP is small, both
the upper limit value FDU and the lower limit value FDL
are set small, and when the instruction accelerator-open-
ing degree OP is large, both the upper limit value FDU
and the lower limit value FDL are set large.
[0060] When a result of the discrimination indicates the
filtering delay value FD falls within the region A8 where
it is  equal to or smaller than the upper limit value FDU,
and also equal to or larger than the lower limit value FDL,
the control accelerator-opening-degree calculation unit
4 causes the calculation control process to proceed to
Step S8. When the filtering delay value FD falls within
the region A9 where it is smaller than the lower limit value
FDL (outside of the accelerating direction range), the
control accelerator-opening-degree calculation unit 4
causes the calculation process to proceed to Step S9.
When the filtering delay value FD falls within the region
A10 where it is larger than the upper limit value FDU
(outside of the decelerating direction range), the control
accelerator-opening-degree calculation unit 4 causes the
calculation process to proceed to Step S10. In Step S7,
the control accelerator-opening-degree calculation unit
4 can calculate a value by dividing the instruction accel-
erator-opening degree input from the actual accelerator-
opening-degree calculation unit 2 in the current calcula-
tion process by the accelerator filtering value calculated
in Step S6 as the filtering delay value FD. However, in
such a case, the map has a different mode to discriminate
a magnitude relationship between the filtering delay val-
ue FD and a limit value.
[0061] In Step S8, the control accelerator-opening-de-
gree calculation unit 4 sets the accelerator filtering value
calculated in Step S6 as a control accelerator-opening
degree, and outputs the set control accelerator-opening
degree to the target opening-degree calculation unit 5.
In this manner, the control accelerator-opening-degree
calculation process is finished.
[0062] In Step S9, the control accelerator-opening-de-
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gree calculation unit 4 sets a value by adding the corre-
sponding lower limit value FDL to the instruction accel-
erator-opening degree OP input from the actual acceler-
ator-opening-degree calculation unit 2 in the current cal-
culation process as a control accelerator-opening de-
gree, and outputs the set control accelerator-opening de-
gree to the target opening-degree calculation unit 5. In
this manner, the control accelerator-opening-degree cal-
culation process is finished.
[0063] In Step S10, the control accelerator-opening-
degree calculation unit 4 sets a value by adding the cor-
responding upper limit value FDU to the instruction ac-
celerator-opening degree OP input from the actual ac-
celerator-opening-degree calculation unit 2 in the current
calculation process as a control accelerator-opening de-
gree, and outputs the set control accelerator-opening de-
gree to the target opening-degree calculation unit 5. In
this manner, the control accelerator-opening-degree cal-
culation process is finished.
[0064] In the subsequent process, the target opening-
degree calculation unit 5 calculates a target throttle open-
ing degree based on the control accelerator-opening de-
gree input from the control accelerator-opening-degree
calculation unit 4, and outputs the calculated target throt-
tle opening degree to the control-amount calculation unit
6. Based on the target throttle opening degree input from
the target opening-degree calculation unit 5 and on an
actual opening degree of the throttle valve 12 detected
by the throttle-opening degree sensor 14, the control-
amount calculation unit 6 calculates a control amount of
the motor 15 that drives the throttle valve 12, and outputs
the calculated control amount to the actuator drive circuit
7 to control the actual opening degree of the throttle valve
12 to the target throttle opening degree. The actuator
drive circuit 7 drives the motor 15 according to the control
amount calculated by the control-amount calculation unit
6, thereby controlling the actual opening degree of the
throttle valve 12 to the target throttle opening degree.
[0065] As it is apparent from the above explanations,
in the engine output control device according to the em-
bodiment, only when an amount of change in the instruc-
tion accelerator-opening degree is judged to be equal to
or larger than the negative predetermined value a1 and
when the engine operating condition is judged from the
instruction accelerator-opening degree OP and the en-
gine revolution number to fall within the predetermined
regions A4 to A6 where the engine output is more likely
to change, the control accelerator-opening-degree cal-
culation unit 4 calculates a control accelerator-opening
degree that is an opening degree  obtained by dulling the
instruction accelerator-opening degree OP. That is, only
when the driver does not intend to rapidly decelerate the
vehicle and the engine operating condition falls within a
region where variations in the engine output such as
torque are more likely to occur due to an operation of an
accelerator operating member, the control accelerator-
opening-degree calculation unit 4 calculates a control ac-
celerator-opening degree obtained by dulling the instruc-

tion accelerator-opening degree OP. In this manner, dis-
comfort of the driver caused by unintended abrupt vari-
ations in the engine output can be suppressed while en-
suring engine output responsiveness desired by the driv-
er.
[0066] Further, when the accelerator operating mem-
ber is judged to be operated to be opened or closed at a
predetermined speed or faster, and the engine operating
condition is judged from the instruction accelerator-open-
ing degree OP and the engine revolution number to fall
within a region where an engine output hardly varies, the
control accelerator-opening-degree calculation unit 4
calculates a control accelerator-opening degree without
dulling the instruction accelerator-opening degree OP.
Therefore, a driver’ s intention to accelerate/decelerate
the vehicle can be reflected on the engine control. Fur-
thermore, when the accelerator operating member is rap-
idly operated to be closed, the control accelerator-open-
ing-degree calculation unit 4 calculates a control accel-
erator-opening degree without dulling the instruction ac-
celerator-opening degree OP. Therefore, the engine out-
put can quickly respond to a driver’ s intention to decel-
erate the vehicle.
[0067] In the engine output control device according
to the embodiment, the control accelerator-opening-de-
gree calculation unit 4 calculates the filtering delay value
FD from the instruction accelerator-opening degree OP
and the accelerator filtering value, and calculates a value
by correcting the instruction accelerator-opening degree
OP with the upper limit value FDU or the lower limit value
FDL as a control accelerator-opening degree when the
filtering delay value FD falls out of a predetermined range.
That is, the control accelerator-opening-degree calcula-
tion unit 4 restricts a delay amount FD of the control  ac-
celerator-opening degree (the accelerator filtering value)
with respect to the instruction accelerator-opening de-
gree OP. In this manner, occurrence of a delay in accel-
eration or a delay in deceleration can be suppressed.
[0068] In the present invention, the type, the arrange-
ment, the number, and the like of the members are not
limited to those in the embodiment explained above, and
it is needless to mention that the constituent elements
can be modified as appropriate without departing from
the scope of the invention, such as appropriately replac-
ing these elements by other ones having identical oper-
ational effects.

Claims

1. An engine output control device comprising: a control
accelerator-opening-degree calculation unit that cal-
culates a control accelerator-opening degree based
on an instruction accelerator-opening degree ac-
cording to an operation amount of an accelerator op-
erating member, the engine output control device
controlling an engine output based on the control
accelerator-opening degree, wherein
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only when an amount of change in the instruction
accelerator-opening degree is judged to be equal to
or larger than a predetermined negative value, and
an engine operating condition is judged based on
the instruction accelerator-opening degree and an
engine revolution number to fall within a predeter-
mined region where an engine output is more likely
to change, the control accelerator-opening-degree
calculation unit calculates an opening degree by dull-
ing the instruction accelerator-opening degree, as
the control accelerator-opening degree.

2. The engine output control device according to claim
1, wherein the predetermined region is defined using
a high-opening-degree judgment value that indi-
cates that the instruction accelerator-opening de-
gree is high, and the high-opening-degree judgment
value is set smaller as the engine revolution number
is higher.

3. The engine output control device according to claim
1 or 2, wherein when the engine operating condition
is judged to fall within the predetermined region, the
instruction accelerator-opening degree is dulled to a
larger extent as the engine revolution number is high-
er.

4. The engine output control device according to any
of claims 1 to 3, wherein the control accelerator-
opening-degree calculation unit further calculates a
delay amount of the control accelerator-opening de-
gree from the instruction accelerator-opening de-
gree and the dulled opening degree, and  calculates
a value by correcting the instruction accelerator-
opening degree with a limit value as the control ac-
celerator-opening degree when the delay amount
falls out of a predetermined range.

17 18 



EP 2 685 069 A1

11



EP 2 685 069 A1

12



EP 2 685 069 A1

13



EP 2 685 069 A1

14



EP 2 685 069 A1

15

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 H0555698 B [0005] [0007] • JP 2003328811 A [0006] [0008]


	bibliography
	description
	claims
	drawings
	search report

