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(67) A control apparatus includes a control means
configured to control a fuel injection amount of an internal
combustion engine, and an oxygen sensor provided on
an exhaust passage of the internal combustion engine.
The control means can control the fuel injection amount
so as to be maintained at a predetermined air-fuel ratio
by correcting, based on a detection result of the oxygen
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention relates to control technology for
an internal combustion engine.

Description of the Related Art

[0002] As a method for controlling a fuel injection
amount of an internal combustion engine, technology in
which an oxygen sensor is provided in an exhaust pas-
sage, and the fuel injection amount is set such that a
target air-fuel ratio is maintained by feeding back a de-
tection result of the oxygen sensor, has been known.
Japanese Patent Laid-Open No. 10-121991 discloses
technology that diagnoses occurrence of an abnormality
in an intake system, in a case where an air-fuel ratio that
is hardly to occur or impractical in a normal state is de-
tected when a fuel injection amount is controlled based
on a detection result of an oxygen sensor.

[0003] Anoutputofan internal combustion engine may
be limited because of legal regulations or the like. For
example, motorcycle license in Europe includes a type
of license in which an output of an internal combustion
engine is limited equal to or smaller than 35 kW. In a
vehicle type coping with such a regulation, although ve-
hicles are designed to satisfy the output limit, an owner
may modify the vehicle after purchase such that the out-
put can exceed the output limit. For example, there is a
case where a component is replaced to an air funnel that
increases an intake amount.

[0004] A fuel control system should be designed such
that the output does not exceed the output limit, in spite
of such modification. However, since the target air-fuel
ratio is maintained in an area where the fuel injection
amount can be controlled by feeding back the detection
result of the oxygen sensor, it is difficult to determine
whether the modification is performed or not by using the
diagnostic system focusing on the abnormality of the air-
fuel ratio, as described in Japanese Patent Laid-Open
No. 10-121991.

SUMMARY OF THE INVENTION

[0005] An object of the invention is to achieve restrict-
ing an output of an internal combustion engine against
modification of an intake system.

[0006] The presentinvention provided a control appa-
ratus as specified in claims 1 to 8.

[0007] Furtherfeatures of the presentinvention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 is a side view of a vehicle as an application
example of a control apparatus according to the in-
vention.

Fig. 2 is a block diagram of a control apparatus ac-
cording to an exemplary embodiment of the inven-
tion.

Fig. 3A is an explanatory diagram of an operation
region, and each of Fig. 3B and Fig. 3C is an explan-
atory diagram of a threshold value for determining
modification of an intake system.

Each of Fig. 4A and Fig. 4B is a flowchart illustrating
aprocessing example of the control apparatusin Fig.
2.

DESCRIPTION OF THE EMBODIMENTS
<Configuration>

[0009] Fig. 1 illustrates an example of a vehicle to
which a control apparatus according to the invention can
be applied, and especially, illustrates a side view (right
side view) of a straddle type vehicle 100. Although a mo-
torcycle including a front wheel FW and a rear wheel RW
is exemplified as the vehicle 100 according to the exem-
plary embodiment, the invention can also be applied to
other types of straddle type vehicles.

[0010] The vehicle 100 includes a vehicle body frame
101 that forms a skeleton of the vehicle, a front wheel
steering unit 102 is supported at a front end of the vehicle
body frame 101, and a swing arm 103 is supported at a
rear end of the vehicle body frame 101 so as to swing
freely. The front wheel steering unit 102 includes a left
and right pair of front forks 102a supporting the front
wheel FW, and a steering handle 102b attached to an
upper portion of the pair of front forks 102a. A front end
of the swing arms 103 is supported on the vehicle body
frame 101 so as to swing freely, and a rear end of the
swing arms 103 supports the rear wheel RW.

[0011] In a portion between the front wheel FW and
the rear wheel RW, an internal combustion engine 106
and a gear changer 107 are supported by the vehicle
body frame 101. The internal combustion engine 106 in-
cludes a main body 110 configured with a crankcase, a
cylinder block, and a cylinder head, an intake passage
111, and an exhaust passage 112. In a case of this ex-
emplary embodiment, the internal combustion engine
106 is a four cycle engine having in-line four cylinders.
An output of the internal combustion engine 106 is trans-
mitted to the rear wheel RW via the gear changer 107
and a chain transmission mechanism not illustrated.
[0012] A fuel tank 105 is disposed above the internal
combustion engine 106, and a seat 104 on which a rider
sits is disposed on a rear side of the fuel tank 105. An air
cleaner box 108 to which outside air is introduced is dis-
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posed inside the fuel tank 105. An air cleaner 108a con-
nectedto an outside air introduction duct and an air funnel
111a configuring the intake passage 111 are disposed
in an internal space of the air cleaner box 108, and these
components are configured such that air filtered in the
air cleaner 108a can be introduced to the main body 110
via the air funnel 111a.

[0013] In addition to Fig. 1, with reference to Fig. 2, a
configuration of an intake and exhaust system of the in-
ternal combustion engine 106, and the control apparatus
1 according to the exemplary embodiment of the inven-
tion will be described.

[0014] The intake passage 111 includes the air funnel
111a, a throttle valve 111b, and an intake pipe 111c,
which are provided for each of the cylinders, and the in-
take pipe 111cis connected to an intake port of the main
body 110. A fuel injection valve (injector) 3 is provided
for each of the cylinders, and injects fuel to the intake
port. The exhaust passage 112 includes an exhaust pipe
112a provided for each of the cylinders and connected
to an exhaust port, a collection portion 112b at which
these exhaust pipes 112a are collected, a three-way cat-
alyst 112c, and a muffler 112d.

[0015] The controlapparatus 1is an apparatus for con-
trolling the internal combustion engine 106, and includes
a control unit (ECU) 2. The control unit 2 includes a
processing unit 21, a storage unit 22 such as a RAM, a
ROM, or the like, and an interface unit 23 that relays
transmission and reception of a signal between an ex-
ternal device and the processing unit 21. The processing
unit 21 is a processor represented by a CPU, executes
a program stored in the storage unit 22 to control driving
of the internal combustion engine 106. The storage unit
22 stores various kinds of data, in addition to the program
that is executed by the processing unit 21. Detection re-
sults of various kinds of sensors 5 to 12 are inputted to
the interface unit 23 via a signal processing circuit not
illustrated, and the processing unit 21, based on the in-
putted detection results, controls a fuel injection valve 3
provided for each of the cylinders and an ignition device
4 via a driving circuit not illustrated.

[0016] A crank angle sensor 5 detects a rotation angle
of a crankshaft not illustrated of the internal combustion
engine 106 to supply a signal corresponding to the rota-
tion angle of the crankshaft to the control unit 2. The crank
angle sensor 5 includes a cylinder determination sensor,
a TDC sensor, and a CRK sensor. The cylinder determi-
nation sensor, with respect to the specific cylinder of the
internal combustion engine 106, outputs a pulse signal
(called a CYL signal) at a predetermined crank angle.
The TDC sensor, with respect to a top dead center (TDC)
when an intake process for each of the cylinders starts,
outputs a pulse signal (called a TDC signal) at a crank
angle before a predetermined crank angle (at each crank
angle of 180 degrees in a four-cylinder engine). The CRK
sensor outputs a pulse signal (called a CRK signal) at a
certain crank angle period shorter than a TDC signal
(e.g., a period of 30 degrees). These signals are used to
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control various kinds of timing such as fuel injection tim-
ing, and ignition timing, and to detect an engine speed
NE of the internal combustion engine 106.

[0017] An oxygen sensor 7 is provided on the exhaust
passage 112, and detects oxygen concentration of ex-
haust gas. In a case of this exemplary embodiment, the
oxygen sensor 7 is provided on the collection portion
112b at an upstream side of the three-way catalyst 112c,
and thus the number of oxygen sensors can be reduced,
compared with a configuration in which an oxygen sensor
is provided for each of the exhaust pipes 112a. The three-
way catalyst 112c purifies components such as HC, CO,
and NOx in exhaust gas, and the muffler 112d suppress-
es exhaust sound.

[0018] An openingsensor 6 detects opening of the four
throttle valves 111b that open/close in conjunction with
each other. A water temperature sensor 8 detects cooling
water temperature of the internal combustion engine 106.
An atmospheric pressure sensor 9 detects atmospheric
pressure. A vehicle speed sensor 10 detects a traveling
speed of the vehicle 100. An intake pressure sensor 11
is an intake pipe inner absolute pressure sensor that de-
tects intake pressure just at a downstream of the throttle
valves 111b. An intake temperature sensor 12 detects
intake temperature at a downstream side of the intake
pressure sensor 11.

<Control of Fuel Injection Amount>

[0019] A control example for a fuel injection amount of
the fuel injection valve 3 will be described. The control
unit 2 controls driving of the internal combustion engine
106, based on the detection results of the above-de-
scribed various kinds of sensors 5 to 12. In a case in
which an air-fuel ratio is maintained at a predetermined
air-fuel ratio, a detection result of the oxygen sensor 7 is
fed back to control the fuel injection amount.

[0020] As an example, in a method for controlling the
fuel injection amount with injection time, based on the
operational expression below, fuel injection time TOUT
for the fuel injection valve 3 that opens itself in synchro-
nization with the TDC signal, is calculated.

TOUT=TIM xKO2 x K1 + K2

[0021] Here, TIM is a basic value based on an operat-
ing state of the internal combustion engine 106 (basic
fuel injection time of the fuel injection valve 6), and is
determined by searching a TI map set according to the
engine speed NE of the internal combustion engine 106
based on a detection result of the crank angle sensor 5,
and an intake pipe inner absolute pressure based on a
detection result of the intake pressure sensor 11. The Tl
map, in an operating state corresponding to the engine
speed NE and the intake pipe inner absolute pressure
on a map, is set such that an air-fuel ratio of air-fuel mix-
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ture that is supplied to the internal combustion engine
106 becomes a substantially theoretical air-fuel ratio
(usually, slightly richer), and is stored in the storage unit
22.

[0022] KOz2is a correction coefficient for correcting the
basic value derived from the Tl map by an estimation
result of an actual air-fuel ratio derived by the oxygen
sensor 7.KO2is a value to be calculated from a detection
result of the oxygen sensor 7, and is set such that an air-
fuel ratio becomes a predetermined air-fuel ratio. The
predetermined air-fuel ratio is an air-fuel ratio set in de-
sign, and is usually slightly richer than the theoretical air-
fuelratio. Itis hereinafter referred to as a set air-fuel ratio.
[0023] KO2 is set to 1.0 (non-correction value), in an
operating state in which air-fuel ratio feedback control is
not performed according to a detection result of the ox-
ygen sensor 7, for example, immediately after starting.
KO2 becomes a value larger than 1.0 when oxygen con-
centration based on a detection result of the oxygen sen-
sor 7 is high (when air-fuel mixture is lean), and KO2
becomes a value that is relatively small when the oxygen
concentration is low (when the air-fuel mixture is rich).
K1 and K2 are another correction coefficient and another
correction variable, respectively, and are determined as
predetermined values such that fuel consumption char-
acteristics according to an operating state of the internal
combustion engine 106, acceleration characteristics of
the internal combustion engine 106, and the like can be
optimized.

<Countermeasure against Exceeding Output Limit>

[0024] Replacing the air funnel 111a with a non-con-
forming component to the vehicle type may increase an
intake airamount, make an output exceed the output limit
assumed in design and thus be able to drive the internal
combustion engine 106. Forexample, itis a case in which
the output can exceed the limit of 35 kW in the above-
described license system. An example of a countermeas-
ure method will be described. In the example below, a
case in which an output limit for a crankshaft output in
the internal combustion engine 106 is 35 kW, and occur-
rence of an output exceeding the outputlimitis prevented,
is assumed.

[0025] Fig. 3A is an explanatory diagram of an opera-
tion region of the internal combustion engine 106. In an
example in the figure, the operation region is defined by
the opening of the throttle valve 111b (vertical axis) and
the engine speed NE of the internal combustion engine
106 (horizontal axis). In the example in the figure, a cor-
rection region R1 and a non-correction region R2 are
illustrated.

[0026] The correction region R1 is a region in which a
detection result of the oxygen sensor 7 is fed back and
the fuel injection time TOUT is calculated by using the
above-described expression, and is an operation region
in which a fuel injection amount is controlled such that
an air-fuel ratio is maintained at a set air-fuel ratio. The
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correction region R1 is a region in which throttle opening
is equal to or larger than a threshold value P1 and smaller
than a threshold value P2, and the engine speed NE of
the internal combustion engine 106 is equal to or larger
than a threshold value P3.

[0027] The non-correction region R2 is a region in
which a detection result of the oxygen sensor 7 is not fed
back, and then KO2 is set to the non-correction value
(1.0), the fuel injection time TOUT is calculated. The non-
correction region R2 is a region in which throttle opening
is equal to or larger than the threshold value P2, and the
engine speed NE of the internal combustion engine 106
is equal to or larger than the threshold value P3. That is,
the non-correctionregion R2is aregion in which the throt-
tle opening is larger than that of the correction region R1,
and a region that is close to full opening. Note that, a
configuration in which the non-correction region R2 is
also made to be a correction region, can be adopted.
[0028] A region R3 shows a region in which an output
of the internal combustion engine 106 may exceed 35kW
in a case replacing the air funnel 111a with the non-con-
forming component increases the intake air amount. In
the exemplary embodiment, the region R3 overlaps both
the correction region R1 and the non-correction region
R2. In other words, since, in both the correction region
R1 and the non-correction region R2, the output may also
exceed the output limit, the countermeasure is neces-
sary.

[0029] In a case in which replacing the air funnel 111a
with a component manufactured by another company in-
creases the intake air amount, the air-fuel ratio tends to
be lean. In the correction region R1, since a detection
result of the oxygen sensor 7 is fed back and thus the
air-fuel ratio is maintained at the set air-fuel ratio, it is
difficult to determine whether the air funnel 111a has
been replaced with the component manufactured by an-
other company or not, based on the air-fuel ratio. How-
ever, focusing on the correction coefficient KO2 allows
the determination.

[0030] A case in which the correction coefficient KO2
is larger than the non-correction value (1.0), means that
oxygen concentration in exhaust gas is high and the fuel
injection amount increases. Fig. 3B shows an example
of fluctuation of the correction coefficient KO2 in a case
in which the air funnel 111a is a genuine component, by
using a line L1. As illustrated in the same figure, the cor-
rection coefficient KO2 fluctuates in a slightly lower value
than 1.0 (around 0.9). In the case in which the air funnel
111a has been replaced with the component manufac-
tured by another company, because of increasing the
engine speed NE, the correction coefficient KO2 also in-
creases and exceeds the non-correction value. In a case
in which a threshold value P4 is set as a value of the
correction coefficient KO2 that cannot normally reach
and the correction coefficient KO2 is equal to or larger
than the threshold value P4, it can be determined that
the air funnel 111a has been replaced with the compo-
nent manufactured by another company. The threshold
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value P4 can be 1.2, for example. This means that an
increase of the fuel injection amount due to the correction
coefficient KO2 with respect to a basic value is 20%,
which means that the fuel injection amount cannot nor-
mally increase to that volume.

[0031] Inthe non-correction region R2, since the feed-
back control for maintaining the air-fuel ratio at the set
air-fuel ratio does not work, a detection result of the ox-
ygen sensor 7 has correlation with an actual air-fuel ratio.
Accordingly, from the detection result of the oxygen sen-
sor 7, it is possible to determine whether the air funnel
111a has been replaced with the component manufac-
tured by another company or not.

[0032] Fig. 3C shows relation between a detection re-
sult VO2 of the oxygen sensor 7 and the engine speed
NE of the internal combustion engine 106, as an example.
Aline L2 shows an example of fluctuation of the detection
result VO2 in the case in which the air funnel 111ais a
genuine component, and remains at a substantially con-
stant value. A line L3 shows an example of fluctuation of
the detection result VO2 in the case in which the air funnel
111ais a component manufactured by another company,
and significantly fluctuates to alean side when the engine
speed NE exceeds a certain engine speed. In a case in
which a threshold value P5 is set as a value of the de-
tection result VO2 that cannot normally reach, and the
detection result VO2 is equal to or smaller than the
threshold value P5 (in a lean case in which the air-fuel
ratio is equal to or larger than an air-fuel ratio correspond-
ing to the threshold value P5), it can be determined that
the air funnel 111a has been replaced with a component
manufactured by another company. The threshold value
P5 is, for example, a value corresponding to an air-fuel
ratio of 15. In a case in which the set air-fuel ratio is made
to be a slightly rich air-fuel ratio, which means that the
air-fuel ratio is substantially lean, and an air-fuel mixture
cannot be lean normally.

[0033] Next, an example of processing that is per-
formed by the processing unit 21 will be described. Fig.
4A shows an example of processing in which the process-
ing unit 21 determines whether the air funnel 111a has
been replaced with a component manufactured by an-
other company or not, and restricts an output of the in-
ternal combustion engine 106.

[0034] In S1, the processing unit 21 obtains detection
results of the opening sensor 6 and the crank angle sen-
sor 5, and determines whether the current operation re-
gion of the internal combustion engine 106 is in the cor-
rection region R1 or the region other than the correction
region R1 (non-correction region R2). If it is determined
thatthe current operation regionisin the correctionregion
R1, the processing advances to S2, and ifitis determined
that the current operation region is in the region other
than the correction region R1, the processing advances
to S4.

[0035] In S2, it is determined whether the correction
coefficient KO2 is equal to or larger than the threshold
value P4 or not. If the correction coefficient KO2 is equal
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to or larger than the threshold value P4, it is regarded
that the air funnel 111a has been replaced with a com-
ponent manufactured by another company and the
processing advances to S3. If the correction coefficient
KO2 is smaller than the threshold value P4, one flow of
the processingis finished. In S4, itis determined whether
the detection result VOZ2 of the oxygen sensor 7 is equal
to or smaller than the threshold value P5 or not. If the
detection result VO2 is equal to or smaller than the
threshold value P5, itis regarded that the air funnel 111a
has been replaced with a component manufactured by
another company and the processing advances to S3. If
the detectionresult VO2 is larger than the threshold value
P5, one flow of the processing is finished.

[0036] InS3,arestricting outputflagisturned ON. This
is a flag that is set in a predetermined storage area of
the storage unit 22, and the output of the internal com-
bustion engine 106 is restricted while the flag is ON. As
a method for restricting the output, fuel cut, ignition cut,
and fuel injection thinning are exemplified. The fuel in-
jection thinning means that, among fuel injection timings,
fuel is not injected at some of the timings, for example.
Specifically, for example, fuel is not injected once every
three times in a combustion cycle. Compared with the
fuel cut or the ignition cut, the output of the internal com-
bustion engine 106 can be mildly restricted, and the out-
put can be restricted while a sense of incongruity for a
rider in traveling can be reduced. In this way, one flow of
the processing for restricting the output is finished. Ac-
cordingly, restricting the output of the internal combustion
engine 106 against modification of the intake system can
be achieved.

[0037] Fig. 4B shows an example of processing for
canceling the restriction after restricting the output. In the
exemplary embodiment, restricting the output is can-
celed on condition that the operation region of the internal
combustion engine 106 has transited outside the region
R3. This is because there is no case in which the output
exceeds the output limit (35kw) outside the region R3
even if the air funnel 111a is replaced.

[0038] In S11, itis determined whether the restricting
output flag is ON or not. If the flag is ON, the processing
advances to S12, and if the flag is OFF, one flow of the
processing is finished. In S12, the processing unit 21
obtains detection results of the opening sensor 6 and the
crank angle sensor 5, and determines whether the cur-
rent operation region of the internal combustion engine
106 is outside a region that can exceed the output limit
(outside the region R3) or not. If the current operation
region is outside the region that can exceed the output
limit, the processing advances to the S13, and if the cur-
rent operation region is inside the region, one flow of the
processing is finished (restricting the output is contin-
ued). In S13, the restricting output flag is turned OFF,
and the control is returned to the normal control. With
this, even in a case that the output is restricted, the re-
striction is temporary, and thus the output can be restrict-
ed in a range where normal traveling is not affected. In
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this way, one flow of the processing for canceling the
restriction is finished.

<Summary of the Exemplary Embodiment
[0039]

1. A control apparatus (e.g., 1) according to the ex-
emplary embodimentincludes a control means (e.qg.,
2) configured to control a fuel injection amount of an
internal combustion engine, and an oxygen sensor
(e.g., 7) provided on an exhaust passage (e.g., 112)
of the internal combustion engine, in which the con-
trol means can control the fuel injection amount so
as to be maintained at a predetermined air-fuel ratio
by correcting, based on a detection result of the ox-
ygen sensor, a basic value (e.g., TOUT) based on
an operating state of the internal combustion engine,
and the control means restricts an output of the in-
ternal combustion engine when an increase of the
correcting based on the detection result of the oxy-
gen sensor becomes equal to or larger than a pre-
determined rate with respect to the basic value (e.g.,
S2, S3in Fig. 4A).

[0040] According to the exemplary embodiment, fo-
cusing on a correction amount of a fuel injection amount
allows to achieve restricting an output of an internal com-
bustion engine against modification of an intake system
even while feedback control of an air-fuel ratio is per-
formed.

2. The control apparatus according to the exemplary
embodiment, in which the correcting based on the
detection result of the oxygen sensor is multiplying
the basic value by a correction coefficient based on
the detection result of the oxygen sensor, and the
predetermined rate is 20%.

[0041] According to the exemplary embodiment, when
an increase of a fuel injection amount is normally hard
to occur or impractical, it is regarded that an intake sys-
tem is modified, and the output of an internal combustion
engine can be restricted.

3. The control apparatus according to the exemplary
embodiment, in which the control means corrects
the basic value, based on the detection result of the
oxygen sensor, in a first operation region (e.g., R1),
and does not correct the basic value, based on the
detection result of the oxygen sensor, in a second
operation region (e.g., R2), and in the second oper-
ation region, the control means restricts an output of
the internal combustion engine, in a case in which
the detection result of the oxygen sensor shows a
value corresponding to an air-fuel ratio that is equal
to or larger than a predetermined air-fuel ratio being
ataleanerside than the theoretical air-fuel ratio (e.qg.,
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S4, S3 in Fig.4A).

[0042] According to the exemplary embodiment, re-
stricting the output of an internal combustion engine
against modification of an intake system can be achieved
even in an operation region in which feedback control of
an air-fuel ratio is not performed.

4. The control apparatus according to the exemplary
embodiment, in which the predetermined air-fuel ra-
tiois 15.

[0043] According to the exemplary embodiment, when
an air-fuel ratio is a value normally hard to occur or im-
practical, it is regarded that an intake system is modified,
and an output of an internal combustion engine can be
limited.

5. The control apparatus according to the exemplary
embodiment, in which the control means cancels re-
stricting the output of the internal combustion engine
on condition that an operation region of the internal
combustion engine has transited outside a predeter-
mined operation region (e.g., Fig. 4B).

[0044] According to the exemplary embodiment, even
if the output is restricted, the restriction is temporary, and
thus the output can be restricted in a range where normal
traveling is not affected.

6. The control apparatus according to the exemplary
embodiment, in which the control means restricts the
output of the internal combustion engine by thinning
out fuel injection.

[0045] According to the exemplary embodiment, an
output can be limited while a sense of incongruity for a
rider in traveling can be reduced.

7. The control apparatus according to the exemplary
embodiment, in which the operating state is defined
by an intake pipe inner absolute pressure and an
engine speed of the internal combustion engine.

[0046] According to the exemplary embodiment, the
basic value can be more appropriately set.

8. The control apparatus according to the exemplary
embodiment, in which the operationregion is defined
by throttle opening and an engine speed of the in-
ternal combustion engine (e.g., Fig. 3A).

[0047] According to the exemplary embodiment, the
operation region can be more appropriately divided.

[0048] While the presentinvention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
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claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.

Claims

1.

A control apparatus (1) comprising:

control means (2) configured to control a fuel
injection amount of an internal combustion en-
gine (106), and

an oxygen sensor (7) provided on an exhaust
passage (112) of the internal combustion engine
(106), characterized in that

the control means (2) can control the fuel injec-
tion amount so as to be maintained at a prede-
termined air-fuel ratio by correcting, based on a
detection result of the oxygen sensor (7), a basic
value based on an operating state of the internal
combustion engine (106), and

the control means (2) restricts an output of the
internal combustion engine (106) when an in-
crease of the correcting based on the detection
result of the oxygen sensor (7) becomes equal
to or larger than a predetermined rate with re-
spect to the basic value.

The control apparatus according to claim 1, wherein
the correcting based on the detection result of the
oxygen sensor (7) is multiplying the basic value by
a correction coefficient based on the detection result
of the oxygen sensor (7), and

the predetermined rate is 20%.

The control apparatus according to claim 1 or 2,
wherein

the control means (2) corrects the basic value, based
on the detection result of the oxygen sensor (7), in
a first operation region (R1), and does not correct
the basic value, based on the detection result of the
oxygen sensor (7), in a second operation region
(R2), and

in the second operation region (R2), the control
means restricts the output of the internal combustion
engine (106) when the detection result of the oxygen
sensor shows a value corresponding to an air-fuel
ratio that is equal to or larger than a predetermined
air-fuel ratio being at a leaner side than the theoret-
ical air-fuel ratio.

The control apparatus according to claim 3, wherein
the predetermined air-fuel ratio is 15.

The control apparatus according to any one of claims
1 to 4, wherein

the control means (2) cancels restricting the output
of the internal combustion engine on condition that
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an operation region of the internal combustion en-
gine (106) has transited outside a predetermined op-
eration region.

The control apparatus according to any one of claims
1 to 5, wherein

the control means (2) restricts the output of the in-
ternal combustion engine (106) by thinning out fuel
injection.

The control apparatus according to any one of claims
1 to 6, wherein

the operating state is defined by an intake pipe inner
absolute pressure and an engine speed of the inter-
nal combustion engine (106).

The control apparatus according to claim 3 or 5,
wherein

the operation region is defined by a throttle opening
and an engine speed of the internal combustion en-
gine (106).
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