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(54) THROTTLE OPENING ESTIMATION METHOD AND ECU (ELECTRONIC CONTROL UNIT)

(57) The vertical axis represents intake pipe pres-
sure in an intake pipe (101), and the horizontal axis, time
(or engine stroke). An amount of air leaking and incom-
ing form a throttle valve (102) varies depending on an
extent of opening of the throttle valve (102). An intake
pipe pressure is measured at one point where a crank

angle (crank cycle) of a crank or an engine stroke is syn-
chronous with the measurement, and opening of the
throttle valve (102) is estimated based on the intake pipe
pressure measured. Thus throttle opening can be ob-
tained without TPS (Throttle Position Sensor). Further,
a value obtained by TPS can be corrected to a more
accurate value.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a throttle
opening estimation method and an ECU (Electronic
Control Unit) that determines an amount of fuel to be
injected by using the throttle opening estimation meth-
od, and relates particularly to a throttle opening estima-
tion method and an ECU in which a throttle opening in
a single-cylinder FI system is measured and a TPS
(Throttle Position Sensor) is corrected.

BACKGROUND ART

[0002] So far, in an FI system, a method of estimating
an amount of air for a motor cycle has been performed
by using an estimation of amount of air from number of
rotations and a throttle opening (αN method) together
with an estimation of amount of air from an intake pipe
pressure and the number of rotations (SD method). A
method of estimating an amount of air only by SD meth-
od from the number of rotations and the intake pipe pres-
sure by eliminating TPS with an object of reducing a cost
of the FI system is being studied.
[0003] A conventional art is disclosed in Japanese
Patent Application Laid-open Application No.
H6-93923.
[0004] However, conventionally, since there is no
TPS, a movement of throttle cannot be understood so
that it is difficult for an operator (rider or driver) to control
the throttle.
[0005] Moreover, even in the system in which the SD
method and the αN method are used together, it is dif-
ficult to maintain accuracy close to a small opening in
which an accuracy of the TPS is necessary.
[0006] A first object of the present invention is to pro-
vide a method of estimating the throttle opening and an
ECU that enable to achieve a throttle opening even if
the TPS is not provided.
[0007] A second object of the present invention is to
provide a method of estimating the throttle opening and
an ECU that enable to correct a value obtained by the
TPS to a more accurate value.

DISCLOSURE OF THE INVENTION

[0008] To solve the above problems and achieve the
above objects, a throttle opening estimation method ac-
cording to claim 1 includes an intake pipe pressure
measuring step of measuring an intake pipe pressure at
any one or a plurality of voluntary points of time when
an intake valve is shut; and a throttle opening calculation
step of calculating a throttle opening from the intake pipe
pressure measured at the intake pipe pressure meas-
uring step.
[0009] Moreover, a throttle opening estimation meth-
od according to claim 2, in the throttle opening estima-

tion method according to claim 1, the throttle opening
calculation step includes calculating the throttle opening
form number of rotations of an engine and the intake
pipe pressure measured at the intake pipe pressure
measuring step.
[0010] Furthermore, a throttle opening estimation
method according to claim 3 includes an intake pipe
pressure measuring step of measuring an intake pipe
pressure at a plurality of voluntary points of time when
an intake valve is shut; and a throttle opening calculation
step of calculating a throttle opening from a difference
in the intake pipe pressures measured at the intake pipe
pressure measuring step.
[0011] Moreover, a throttle opening estimation meth-
od according to claim 4, in the throttle opening estima-
tion method according to claim 3, the throttle opening
calculation step includes calculating the throttle opening
based on number of rotations of an engine and the dif-
ference between the intake pipe pressures measured.
[0012] Furthermore, a throttle opening estimation
method according to claim 5, in the throttle opening es-
timation method according to any one of claims 1 to 4,
further includes an engine load calculation step of cal-
culating an engine load from a graph of the intake pipe
pressures measured, wherein the throttle opening cal-
culation step includes limiting the calculation of the
throttle opening based on the number of rotations of the
engine and the engine load calculated at the engine load
calculation step.
[0013] Moreover, a throttle opening estimation meth-
od according to claim 6, in the throttle opening estima-
tion method according to any one of claims 1 to 5, further
includes a TPS value correction step at which a TPS
value that indicates an actual throttle opening is correct-
ed using the throttle opening calculated at the throttle
opening calculation step.
[0014] Furthermore, a throttle opening estimation
method according to claim 7, in the throttle opening es-
timation method according to claim 6, the TPS value cor-
rection step includes correcting the TPS value only
when the TPS value or the throttle opening calculated
at the throttle opening calculation step is judged to be
closed to an idle.
[0015] Moreover, a throttle opening estimation meth-
od according to claim 8, in the throttle opening estima-
tion method according to any one of claims 1 to 7, the
point of time of measurement at the intake pipe pressure
measuring step is synchronized with a crank or an en-
gine stroke.
[0016] Furthermore, a throttle opening estimation
method according to claim 9, in the throttle opening es-
timation method according to claim 8, the point of time
of measurement at the intake pipe pressure measuring
step is let to be variable based on the number of rota-
tions of the engine.
[0017] Moreover, an ECU according to claim 10 in-
cludes an input unit that receives a throttle opening cal-
culated based on an intake pipe pressure measured at
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one or a plurality of voluntary points of time when an
intake valve is shut; and a determining unit that deter-
mines an amount of fuel to be injected based on the
throttle opening received by the input unit.
[0018] Furthermore, an ECU according to claim 11 in-
cludes an input unit that receives a throttle opening cal-
culated based on a difference in intake pipe pressures
measured at a plurality of voluntary points of time when
an intake valve is shut; and a determining unit that de-
termines an amount of fuel to be injected based on the
throttle opening received by the input unit.
[0019] Moreover, an ECU according to claim 10 in-
cludes an input unit that receives an amount of variation
in a throttle opening calculated based on a value of the
intake pipe pressure measured at one or a plurality of
voluntary points of time when an intake valve is shut;
and a control unit that controls acceleration and decel-
eration of an amount of fuel to be injected based on the
amount of variation received by the input unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a schematic (cross-sectional view) of a fuel
injecting mechanism that includes an ECU (Elec-
tronic Control Unit) according to an embodiment of
the present invention.
Fig. 2 is a schematic for explaining an outline of the
embodiment.
Fig. 3 is a graph (part 1) of intake pipe pressure
against throttle opening.
Fig. 4 is a graph (part 2) of intake pipe pressure
against throttle opening.
Fig. 5 is a graph (part 3) of intake pipe pressure
against throttle opening.
Fig. 6 is a graph (part 1) of intake pipe pressure
against number of rotations of an engine.
Fig. 7 is a graph (part 2) of intake pipe pressure
against number of rotations of an engine.
Fig. 8 is a graph (part 3) of intake pipe pressure
against number of rotations of an engine.
Fig. 9 is an illustration of a data flow in a throttle
opening estimation method according to the em-
bodiment.
Fig. 10 is a schematic (flowchart) for explaining a
throttle opening estimation method according to the
embodiment.
Fig. 11 is another schematic (flowchart) for explain-
ing a throttle opening estimation method according
to the embodiment.
Fig. 12 is still another schematic (flowchart) for ex-
plaining a throttle opening estimation method ac-
cording to the embodiment.
Fig. 13 is a schematic (flowchart) for explaining a
processing procedure performed by an ECU 100
according to the embodiment.
Fig. 14 is another schematic (flowchart) for explain-

ing a processing procedure performed by an ECU
100 according to the embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Exemplary embodiments of a throttle opening
estimation method and an ECU are described below in
detail with reference to the accompanying diagrams.

Outline of embodiment

[0022] To start with, an outline of an embodiment of
the present invention is described. Fig. 1 is a schematic
(cross-sectional view) of a fuel injecting mechanism that
includes an ECU according the embodiment and Fig. 2
is a schematic (a graph that indicates a variation in in-
take pipe pressure) for explaining an outline of the em-
bodiment.
[0023] As shown in Fig. 1, reference numeral 100 is
an ECU, 101 is an intake pipe, 102 is a throttle valve,
103 is a cylinder (combustion chamber), 104 is an intake
valve, 105 is a valve opening-shutting control mecha-
nism that controls opening and shutting of the intake
valve 104, 106 is an injector, and 107 are various sen-
sors (for example, sensors including TPS, intake pipe
pressure sensor, engine-load sensor etc.).
[0024] Moreover, in Fig. 2, a vertical axis represents
an intake pipe pressure of the intake pipe 101 and a hor-
izontal axis represents time (or engine stroke). Here,
when the intake valve 104 is shut (compression stroke,
combustion stroke, and exhaust stroke), an intake pipe
pressure rises with time. This is because, when the in-
take valve 104 is open (intake stroke), air from down-
stream of the throttle valve 102 is sucked into the cylin-
der 103 and the intake pipe pressure drops down,
whereas when the intake valve 104 is shut (from the
compression stroke onward), a pressure in the intake
pipe 101 goes on rising by air that is leaked in through
the throttle valve 102.
[0025] Here, an amount of the air that is leaked in
through the throttle valve 102 varies according to an
opening of the throttle valve 102. For this reason, even
if the intake pipe pressure is measured at a certain point
where it is synchronous by a crank angle (crank cycle)
of a crank that is omitted in the diagram, it is possible to
estimate the opening of the throttle valve 102.
[0026] Moreover, for not letting to be affected by an
absolute pressure of the intake pipe 101, by estimating
from a slope of the rise in the intake pipe pressure, in
other words, from a variation Pd in the intake pipe pres-
sure corresponding to a sampling interval Ts, the open-
ing of the throttle valve 102 can be predicted more ac-
curately.
[0027] Thus, it is possible to estimate the throttle
opening of a system (for example SD system) without
TPS by making use of a variation due to the throttle
opening by the variation Pd in the intake pipe pressure
for which two or more than two samplings are performed
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at a constant time interval Ts of the graph of the intake
pipe pressure, as well as to determine more accurately
an amount of fuel to be injected in a predetermined po-
sition (opening) of the throttle valve even in a system
that includes the TPS.
[0028] Fig. 3 to Fig. 5 are graphs of the intake pipe
pressure against the throttle opening. Fig. 3 represents
a case at a start up of the intake pipe pressure when the
throttle opening is small, Fig. 4 represents a case of a
start up of the intake pipe pressure when the throttle
opening is medium, and Fig. 5 represents a case at a
start up of the intake pipe pressure when the throttle
opening is large. If the throttle opening is small, the slope
at the start up of the intake pipe pressure is gentle. As
the throttle opening becomes large, the slope at the start
up of the intake pipe pressure becomes steep. Thus, the
slope at the start up of the intake pipe pressure varies
according to the throttle opening.
[0029] Fig. 6 to Fig. 8 are graphs of the intake pipe
pressure against the number of rotations of the engine.
Fig. 6 represents a case at a start up of the intake pipe
pressure when the number of rotations is low, Fig. 7 rep-
resents a case at a start up of the intake pipe pressure
when the number of rotations of the engine is medium,
and Fig. 8 represents a case at a start up of the intake
pipe pressure when the number of rotations of the en-
gine is high. If the number of rotations of the engine is
low, the slope at the start up of the intake pipe pressure
is steep. As the number of rotations of the engine in-
creases, the slope at the start of the intake pipe pressure
becomes gentle. Thus, when viewed in units of crank
cycle, the start of the intake pipe pressure varies accord-
ing to the number of rotations as well. Therefore, a cor-
rection by the number of rotations becomes necessary.
[0030] Next, a data flow in the throttle opening esti-
mation method according to the embodiment is de-
scribed. Fig. 9 is an illustration of the data flow in the
throttle opening estimation method according to the em-
bodiment. In Fig. 9, data related to the intake pipe pres-
sure that is measured at a first timing is extracted from
among data (901) related to the intake pipe pressure
that is obtained by measurement, and let to be a sam-
pling value No. 1 (902). Similarly, data related to the in-
take pipe pressure that is measured at a second timing,
which is different from the first timing, is extracted and
let to be a sampling value No. 2 (903).
[0031] A difference between the sampling value No.
1 (902) and the sampling value No. 2 (903) is calculated
(904) and the difference is let to be a pressure difference
(905). When there is one sampling value, the sampling
value is used as it is instead of the pressure difference
(905). Then, the pressure difference (905) is corrected
by using data 910 related to the number of rotations and
corrected data (906) is obtained. The pressure differ-
ence (905) that is corrected is converted to data related
to the throttle opening and throttle opening conversion
data (907) is obtained.
[0032] Next, an estimated value of an engine load is

calculated (911) and the engine load (912) is obtained
from the estimated value of an engine load. Then, a con-
version limit of the throttle opening is set (908) from the
engine load (912), and the throttle opening is deter-
mined (909) from the set conversion limit and the throttle
opening conversion data (907).

Processing procedure of the throttle opening estimation
method

[0033] Next, a processing procedure of the throttle
opening estimation method according to the embodi-
ment is described. Fig. 10 and Fig. 11 are schematics
(flowcharts) for explaining the throttle opening estima-
tion method according to the embodiment. In the flow-
chart shown in Fig. 10, to start with, a judgment of wheth-
er the intake valve 104 has been shut by the valve open-
ing-shutting control mechanism 105 or not is made (step
S1001). The judgment of whether the intake valve 104
has been shut or not can be made from the condition of
the valve opening-shutting control mechanism 105.
[0034] Then, if the intake valve 104 is shut (Yes at step
S1001), next, a judgment of whether a predetermined
time is elapsed from a point of time where the intake
valve 104 has been shut, is made (step S1002). Here,
elapsing of the predetermined time is awaited and when
it is elapsed (Yes at step S1002), an intake pipe pres-
sure at that point of time is measured (step S1003). To-
gether with this, according to the requirement, the en-
gine load is calculated (step S1004) as well as the
number of rotations of the engine is acquired (step
S1005).
[0035] After this, from data acquired at steps from
step S1003 to S1005, the throttle opening is calculated
(step S1006). Then, a value calculated at step S1006 is
output as an estimated value of the throttle opening
(step S1007), and a series of processes is terminated.
This series of processes is performed repeatedly.
[0036] In the flowchart shown in Fig. 11, to start with,
a judgment of whether the intake valve 104 has been
shut by the valve opening-shutting control mechanism
or not is made (step 1101). Then, if the intake valve 104
has been shut (Yes at step S1101), next, a judgment of
whether a predetermined time is elapsed from the point
of time where the intake valve has been shut, is made
(step S1102). Here, elapsing of the predetermined time
is awaited and when it is elapsed (Yes at step 1102), the
intake pipe pressure at that point of time (No. 1) is meas-
ured (step S1103).
[0037] After this, a judgment of whether a predeter-
mined time is elapsed from the point of time No. 1 is
made (step S1104). Here, elapsing of the predeter-
mined time is awaited and when it is elapsed (Yes at
step S1104), the intake pipe pressure at that point of
time (No. 2) is measured (step S1105). Then, a differ-
ence between the values measured at the points of time
No. 1 and No. 2 is calculated (step S1106). Regarding
steps from S1107 to S1110, since they are similar to
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steps S1004 to S1007 indicated in Fig. 10, the descrip-
tion of these steps is omitted.
[0038] In Fig. 10 and Fig. 11, although the point of time
of measuring the intake pipe pressure is let to be the
predetermined time from the point of time at which the
intake valve 104 is shut, it is not restricted to this. In other
words, for measuring the pressure of the intake pipe
when the intake valve 104 is shut, it is better to let the
point of time of measuring the intake pipe pressure at
the same point of time throughout the crank cycle.
[0039] Fig. 12 is a schematic (flowchart) for explaining
a processing procedure of the throttle opening estima-
tion method according to the embodiment, and is an il-
lustration that indicates a procedure for correcting the
TPS value by the estimated value of throttle opening. In
the flowchart shown in Fig. 12, to start with, the estimat-
ed value of the throttle opening is input (step S1201) as
well as the TPS value is input (step S1202).
[0040] Next, a judgment of whether the estimated val-
ue of throttle opening or the TPS value is close to idle
is made (step S1203). Here, if none of the estimated
value of throttle opening or the TPS value is close to idle
(No at step S1203), without taking any action, the TPS
value that is input is output (step S1204) and a series of
processes is terminated.
[0041] On the other hand, at step S1203, if any of the
estimated value of the throttle opening or the TPS value
is close to idle (Yes at step S1203), the TPS value is
corrected by the estimated value of the throttle opening
(step S1205) and a corrected value is output (step
S1206). Then, a series of processes is terminated.
[0042] Next, a processing procedure performed by
the ECU 100 according to the embodiment is described.
Fig. 13 and Fig. 14 are schematics (flowcharts) for ex-
plaining the processing procedure performed by the
ECU 100 according to the embodiment. In the flowchart
shown in Fig. 13, to start with, a judgment of whether
there has been an input of the estimated value of throttle
opening is made (step S1301). Here, if the estimated
value of throttle opening is calculated in the ECU 100,
a judgment of whether the estimated value of throttle
opening is determined or not may be made. Moreover,
the TPS value or the TPS corrected value may be used
instead of the estimated value of throttle opening.
[0043] At step S1301, an input of the estimated value
of throttle opening is awaited and when there is the input
(Yes at step S1301), an amount of fuel to be injected by
the injector 106 is determined (step S1302) from the es-
timated value of throttle opening. Then, a control signal
(injection signal) related to the amount of fuel to be in-
jected that is determined is output to the injector 106
(step S1303) and a series of processes is terminated.
[0044] On the other hand, in the flowchart shown in
Fig. 14, to start with, a judgment of whether there has
been an input of the estimated value of throttle opening
(variation amount) is made (step S1401). Then, the in-
put of the estimated value of throttle opening (variation
amount) is awaited, and when there is the input (Yes at

step S1401), from the estimated value of throttle open-
ing, a control amount of acceleration and deceleration
of an amount of fuel to be injected by the injector 106 is
determined (step S1402). Further, from the control
amount a control signal (injection signal) for controlling
the fuel injection by the injector 106 is output to the in-
jector 106 (step S1403), and a series of processes is
terminated.
[0045] As described above, according to the embod-
iment, since the intake pipe pressure at one or a plurality
of arbitrary points of time when the intake valve 104 is
shut is measured, and the throttle opening is calculated
from the intake pipe pressure, from the graphs of the
intake pipe pressure, it is possible to estimate the throt-
tle opening from sampling pressure value at one or more
than one point where the pressure rises with respect to
the crank angle, and to detect detailed operation of the
throttle by the operator.
[0046] Moreover, the throttle opening can be calculat-
ed from the number of rotations of the engine and the
value of the throttle opening that is measured, and the
throttle opening (estimated value of throttle opening) ob-
tained by this can be corrected according to the number
of rotations of the engine at that time. The graph of in-
take pipe pressure differs according to the number of
rotations of the engine even if the throttle opening is the
same. For this reason, by performing the correction by
the number of rotations of the engine, the accuracy of
estimation can be improved.
[0047] Furthermore, according to this embodiment,
the intake pipe pressure at the plurality of voluntary
points of time when the intake valve 104 is shut is meas-
ured and based on the difference in the intake pipe pres-
sure at the plurality of points of time measured the throt-
tle opening can be calculated. In other words, it is pos-
sible to improve the accuracy of estimation the throttle
opening by detecting the slope from the difference in
pressure at two points of the start up of the graph of the
intake pipe pressure. Particularly, since the variation in
the intake pipe pressure corresponding to the variation
in the throttle opening is large near a low opening, it is
possible to obtain the throttle opening more accurately
than that obtained by the TPS. Moreover, an actual
amount of air is reflected in the opening that is obtained,
and it is ideal as data for fuel calculation.
[0048] Moreover, according to this embodiment, the
throttle opening may let to be calculated based on the
difference in the intake pipe pressure at the plurality of
points of time and the number of rotations of the engine.
By doing so, by performing the correction by the number
of rotations of the engine, the accuracy of estimation can
be improved.
[0049] Furthermore, according to this embodiment,
the engine load may by calculated from the graph that
indicates the value of the intake pipe pressure and the
calculation of the throttle opening may be let to be limited
based on the engine load that is calculated and the
number of rotations of the engine.
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[0050] Moreover, according to this embodiment, it is
possible to correct the TPS value that indicates the ac-
tual throttle opening, based on the value of the throttle
opening that is calculated. When there is an error in the
actual TPS due to a variation in the elapsed time, it is
possible to improve the accuracy of the value of the
throttle opening by correcting an actual TPS opening by
a TPS opening that is estimated from the graph of the
intake pipe pressure. Particularly, the estimation of the
throttle opening by the intake pipe pressure has better
accuracy near the small opening, and it is possible to
obtain an accurate value by correction.
[0051] Therefore, the TPS value can be corrected on-
ly when the TPS value or the throttle opening that is cal-
culated is judged to be close to the idle, in other words,
when it is judged to be close to idle from the graph of
the intake pipe pressure. Conventionally, a correction of
an ID position of the TPS had to be performed by judging
that in the idle condition the throttle strikes an idle stop
screw, however it has to be close to the idle and need
not be judged to be striking the idle stop screw.
[0052] Moreover, according to this embodiment, it is
advisable to synchronize the point of time of the meas-
urement of the intake pipe pressure with the engine
stroke. In other words, by synchronizing a pressure
sampling period with the crank or with the engine stroke
(for example, the combustion cycle where the intake
valve is shut), a measurement value can be sampled
more accurately.
[0053] Furthermore, according to this embodiment,
the point of time of the measurement of the intake pipe
pressure may be let to be varying based on the number
of rotations of the engine. With the same throttle open-
ing, the intake pipe pressure that is sampled varies. For
this reason, the accuracy of estimation can be improved
further by estimating the throttle opening by correcting
by the number of rotations.
[0054] The throttle opening estimation method ac-
cording to this embodiment may be performed in the var-
ious sensors 107 shown in Fig. 1 and estimation results
may be transmitted to the ECU 100, or may be per-
formed in the ECU 100 shown in Fig. 1. In this case, the
ECU 100 may be let to receive from the various sensors
107 an input of the estimated value of throttle opening
that is calculated based on the value of the intake pipe
pressure that is measured at one or the plurality of vol-
untary points of time when the intake valve is shut, and
to determined the amount of fuel to be injected based
on the estimated value of the throttle opening that is re-
ceived as input.
[0055] The estimated value of throttle opening at this
time may let to be a value that is calculated based on a
difference in the intake pipe pressure that is calculated
at the plurality of voluntary points of time. Furthermore,
the ECU 100 may be let to receive an input of an amount
of variation of the throttle opening that is calculated
based on the value of the intake pipe pressure that is
measured at one or plurality of voluntary points of time

and to control the acceleration and deceleration of the
amount of fuel to be injected based on the amount of
variation in the throttle opening that is received as input.
[0056] Moreover, the throttle opening estimation
method according to this embodiment may be let to be
a computer readable program that is arranged in ad-
vance or that program may be executed by running in a
computer such as a micro computer.

INDUSTRIAL APPLICABILITY

[0057] As described above, according to the present
invention, a throttle opening estimation method and an
ECU that enable to obtain a throttle opening even if a
TPS is not provided, can be achieved.
[0058] Moreover, according to the present invention,
a throttle opening estimation method and an ECU that
enable to correct a value that is obtained by the TPS to
even more accurate value can be achieved.

Claims

1. A throttle opening estimation method comprising:

an intake pipe pressure measuring step of
measuring an intake pipe pressure at any one
or a plurality of voluntary points of time when
an intake valve is shut; and
a throttle opening calculation step of calculating
a throttle opening from the intake pipe pressure
measured at the intake pipe pressure measur-
ing step.

2. The throttle opening estimation method according
to claim 1, wherein the throttle opening calculation
step includes calculating the throttle opening form
number of rotations of an engine and the intake pipe
pressure measured at the intake pipe pressure
measuring step.

3. A throttle opening estimation method comprising:

an intake pipe pressure measuring step of
measuring an intake pipe pressure at a plurality
of voluntary points of time when an intake valve
is shut; and
a throttle opening calculation step of calculating
a throttle opening from a difference in the intake
pipe pressures measured at the intake pipe
pressure measuring step.

4. The throttle opening estimation method according
to claim 3, wherein the throttle opening calculation
step includes calculating the throttle opening based
on number of rotations of an engine and the differ-
ence between the intake pipe pressures measured.
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5. The throttle opening estimation method according
to any one of claims 1 to 4, further comprising:

an engine load calculation step of calculating
an engine load from a graph of the intake pipe
pressures measured, wherein
the throttle opening calculation step includes
limiting the calculation of the throttle opening
based on the number of rotations of the engine
and the engine load calculated at the engine
load calculation step.

6. The throttle opening estimation method according
to any one of claims 1 to 5, further comprising:

a TPS value correction step at which a TPS
(Throttle Position Sensor) value that indicates
an actual throttle opening is corrected using the
throttle opening calculated at the throttle open-
ing calculation step.

7. The throttle opening estimation method according
to claim 6, wherein the TPS value correction step
includes correcting the TPS value only when the
TPS value or the throttle opening calculated at the
throttle opening calculation step is judged to be
closed to an idle.

8. The throttle opening estimation method according
to any one of claims 1 to 7, wherein the point of time
of measurement at the intake pipe pressure meas-
uring step is synchronized with a crank or an engine
stroke.

9. The throttle opening estimation method according
to claim 8, wherein the point of time of measurement
at the intake pipe pressure measuring step is let to
be variable based on the number of rotations of the
engine.

10. An ECU (Electronic Control Unit) comprising:

an input unit that receives a throttle opening
calculated based on an intake pipe pressure
measured at one or a plurality of voluntary
points of time when an intake valve is shut; and
a determining unit that determines an amount
of fuel to be injected based on the throttle open-
ing received by the input unit.

11. An ECU (Electronic Control Unit) comprising:

an input unit that receives a throttle opening
calculated based on a difference in intake pipe
pressures measured at a plurality of voluntary
points of time when an intake valve is shut; and
a determining unit that determines an amount
of fuel to be injected based on the throttle open-

ing received by the input unit.

12. An ECU (Electronic Control Unit) comprising:

an input unit that receives an amount of varia-
tion in a throttle opening calculated based on a
value of the intake pipe pressure measured at
one or a plurality of voluntary points of time
when an intake valve is shut; and
a control unit that controls acceleration and de-
celeration of an amount of fuel to be injected
based on the amount of variation received by
the input unit.
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