
(19) *EP004530459A1*
(11) EP 4 530 459 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
02.04.2025 Bulletin 2025/14

(21) Application number: 24825372.6

(22) Date of filing: 27.06.2024

(51) International Patent Classification (IPC):
F02D 41/00 (2006.01)

(86) International application number:
PCT/CN2024/102086

(87) International publication number:
WO 2025/002279 (02.01.2025 Gazette 2025/01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 28.06.2023 CN 202310780093

(71) Applicants:
• Zhejiang Geely Holding Group Co., Ltd.

Hangzhou, Zhejiang 310000 (CN)
• Zhejiang Geely Farizon New Energy Commercial

Vehicle Group Co., Ltd.
Hangzhou, Zhejiang 310000 (CN)

• Tianjin Alcohol Hydrogen Research and
Development Co., Ltd
Binhai New Area, Tianjin 300457 (CN)

(72) Inventors:
• GAO, Yu

Hangzhou, Zhejiang 310000 (CN)
• ZHANG, Chao

Hangzhou, Zhejiang 310000 (CN)
• CHEN, Minhua

Hangzhou, Zhejiang 310000 (CN)

(74) Representative: Bayramoglu et al.
Mira Office
Kanuni Sultan Süleyman Boulevard 5387
Street Beytepe, floor 12, no:50
06800 Cankaya, Ankara (TR)

(54) ENGINE CONTROL METHOD, APPARATUS, AND DEVICE AND COMPUTER READABLE
STORAGE MEDIUM

(57) A method for controlling an engine, including:
obtaining a concentration of nitrogen oxide in exhaust
gas emitted by the engine at least once through a NOx
sensor provided at an upstream of a three-way catalytic
converter, and obtaining an engine torque corresponding
to the concentration of the nitrogen oxide; determining a
fuel quality factor from a preset ignition control diagram

based on the concentration of the nitrogen oxide and the
engine torque; and in response to that the fuel quality
factor is within a first preset range, controlling an intake
pressure of an engine based on the fuel quality factor. An
apparatus, a device and a computer-readable storage
medium are also disclosed.
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Description

[0001] The present application claims priority to Chi-
nese patent application No. 202310780093.3, filed on
June 28, 2023, the entire contents of which are incorpo-
rated by reference in the present application.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of automobile control, and in particular to a method,
an apparatus and a device for controlling an engine, and
a computer-readable storage medium.

BACKGROUND

[0003] During vehicle operation, the vehicle controls
the intake pressure of the engine to control the intake
volume of the engine fuel combustion process, thereby
controlling the products of engine fuel combustion and
minimizing the amount of pollutants in the engine exhaust
gas. At present, it is mainly through measuring the con-
centration of oxygen in the exhaust gas and the injection
pressure of the fuel, and controlling the intake pressure,
so as to keep the intake volume within a reasonable
range. If the concentration of oxygen in the engine ex-
haust gas is too high, it means that the engine intake
volume is too large, and incomplete combustion of fuel
will lead to an increase in pollutants. At this time, the
engine intake volume should be reduced. Similarly, if the
concentration of oxygen is too low, incomplete combus-
tion of fuel will also occur, resulting in an increase in
pollutants. At this time, the engine intake volume should
be increased.
[0004] However, the products of fuel combustion are
not only related to the intake volume, but also to the fuel
quality. When the control is performed by the above
control method, if the change in concentration of oxygen
is caused by fuel quality, then the adjustment of fuel
injection pressure and intake volume according to con-
centration of oxygen is inaccurate, and incomplete com-
bustion of fuel may still occur, resulting in an increase of
pollutants in exhaust gas.

SUMMARY

Technical Problem

[0005] The main purpose of the present application is
to provide a method, an apparatus and a device for
controlling an engine, and a computer-readable storage
medium, aiming to provide a method for controlling an
engine based on fuel quality, improve the control accu-
racy of controlling engine intake pressure, and reduce the
pollution of engine exhaust gas.

Technical Solution

[0006] To achieve the above purpose, the present
application provides a method for controlling an engine,
including:

obtaining a concentration of nitrogen oxide in ex-
haust gas emitted by the engine at least once
through a NOx sensor provided at an upstream of
a three-way catalytic converter, and obtaining an
engine torque corresponding to the concentration
of the nitrogen oxide;
determining a fuel quality factor from a preset ignition
control diagram based on the concentration of the
nitrogen oxide and the engine torque; and
in response to that the fuel quality factor is within a
first preset range, controlling an intake pressure of
the engine based on the fuel quality factor.

[0007] In an embodiment, before the obtaining the
concentration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter, the method further includes:

detecting whether an operating working condition of
the engine reaches a preset working condition,
wherein the preset working condition is a working
condition point where a difference between fuel qual-
ity factors of different quality fuels exceeds a preset
value; and
in response to that the operating working condition
reaches the preset working condition, obtaining the
concentration of the nitrogen oxide in the exhaust
gas emitted by the engine at least once through the
NOx sensor provided at the upstream of the three-
way catalytic converter.

[0008] In an embodiment, in response to that the oper-
ating working condition reaches the preset working con-
dition, the obtaining the concentration of the nitrogen
oxide in the exhaust gas emitted by the engine at least
once through the NOx sensor provided at the upstream of
the three-way catalytic converter includes:

in response to that the operating working condition
reaches the preset working condition, detecting
whether an operating duration of the engine under
the operating working condition reaches a first preset
duration; and
in response to that the operating duration reaches
the first preset duration, obtaining the concentration
of the nitrogen oxide in the exhaust gas emitted by
the engine at least once through the NOx sensor
provided at the upstream of the three-way catalytic
converter.

[0009] In an embodiment, before the detectingwhether
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the operating working condition of the engine reaches the
preset working condition, the method further includes:

detecting whether a new fuel is injected into the
engine; and
in response to that the new fuel is injected into the
engine, obtaining the concentration of the nitrogen
oxide in the exhaust gas emitted by the engine at
least once through the NOx sensor provided at the
upstream of the three-way catalytic converter.

[0010] In an embodiment, the method for controlling
the engine further includes:

monitoring a fuel liquid level in the engine;
wherein the detecting whether the new fuel is in-
jected into the engine includes:
detecting whether the fuel liquid level satisfies a
preset condition, wherein the preset condition is that
a changing value of the fuel liquid level within a
second preset duration exceeds a second preset
range;
in response to that the fuel liquid level satisfies the
preset condition, determining that the new fuel is
injected into the engine; and
in response to that the fuel liquid level does not
satisfy the preset condition, determining that the
new fuel is not injected into the engine.

[0011] In an embodiment, in response to that the con-
centration of the nitrogen oxide is obtained at least twice,
the determining the fuel quality factor from the preset
ignition control diagram based on the concentration of the
nitrogen oxide and the engine torque includes:

determining a plurality of control factors from the
preset ignition control diagram based on the con-
centration of each nitrogen oxide and the corre-
sponding engine torque; and
calculating the fuel quality factor based on the plur-
ality of control factors.

[0012] In an embodiment, the controlling the intake
pressure of the engine includes:

obtaining an actual injection duration through multi-
plying the fuel quality factor by an injection duration
of the engine; and
controlling the intake pressure of the engine based
on the actual injection duration, wherein the longer
the actual injection duration is, the greater the intake
pressure is.

[0013] In addition, in order to realize the above objec-
tive, the present application also provides an apparatus
for controlling an engine, including:

an obtaining module configured to obtain a concen-

tration of nitrogen oxide in exhaust gas emitted by the
engine at least once through a NOx sensor provided
at an upstream of a three-way catalytic converter,
and obtaining an engine torque corresponding to the
concentration of the nitrogen oxide;
a determination module configured to determine a
fuel quality factor from a preset ignition control dia-
gram based on the concentration of the nitrogen
oxide and the engine torque; and
a control module configured to control an intake
pressure of the engine based on a fuel quality factor
in response to that the fuel quality factor is within a
first preset range.

[0014] In addition, in order to realize the above objec-
tive, the present application also provides a device for
controlling an engine, including: a memory, a processor,
and a program for controlling an engine stored in the
memory and executable on the processor, and the pro-
gram for controlling the engine is configured to implement
the method for controlling the engine.
[0015] In addition, in order to realize the above objec-
tive, the present application also provides a computer-
readable storage medium, a program for controlling an
engine is stored in the computer-readable storage med-
ium, and when the program for controlling the engine is
performed by a processor, the method for controlling the
engine is implemented.

Advantageous Effect

[0016] In the present application, the concentration of
the nitrogen oxide in the exhaust gas emitted by the
engine is obtained at least once through the NOx sensor
provided at the upstream of the three-way catalytic con-
verter, and the engine torque corresponding to the con-
centration of the nitrogen oxide is obtained; based on the
concentration of the nitrogen oxide and the engine tor-
que, the fuel quality factor is determined from the preset
ignition control diagram; if the fuel quality factor is within
the first preset range, the fuel quality is determined to be
normal, and the intake pressure of the engine is con-
trolled. The present application realizes the detection of
the fuel quality in the engine before the intake pressure of
the engine is controlled, and the control of the intake
pressure of the engine is performed based on the fuel
quality when the fuel quality is normal, so that the inter-
ference of the fuel quality on the intake pressure is
considered in the process of controlling the intake pres-
sure, and the accuracy of controlling the engine intake
pressure is improved, thereby reducing the pollution of
the engine exhaust gas.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic structural diagram of a device
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of a hardware operating environment involved in an
embodiment of the present application.
FIG. 2 is a schematic flow chart of a method for
controlling an engine according to a first embodiment
of the present application.
FIG. 3 is a schematic flow chart of the method for
controlling the engine involved in an embodiment of
the present application.
FIG. 4 is a schematic flow chart of the method for
controlling the engine involved in an embodiment of
the present application.

[0018] The realization of the objective, functional char-
acteristics, and advantages of the present application are
further described with reference to embodiments and the
accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] It should be understood that the specific embo-
diments described herein are only intended to explain the
present application and are not intended to limit the
present application.
[0020] As shown in FIG. 1, FIG. 1 is a schematic
structural diagram of a device of a hardware operating
environment involved in an embodiment of the present
application.
[0021] It should be noted that the device for controlling
the engine in the embodiment of the present application
can be a vehicle controller or a device that establishes a
communication connection with the vehicle controller,
such as a computer, a server, etc., which are not speci-
fically limited here.
[0022] As shown in FIG. 1, the device for controlling the
engine may include: a processor 1001, such as a CPU, a
network interface 1004, a user interface 1003, a memory
1005, and a communication bus 1002. The communica-
tion bus 1002 is configured to realize the connection and
communication between these components. The user
interface 1003 may include a display screen, an input unit
such as a keyboard, and the user interface 1003 may also
include a standard wired interface and a wireless inter-
face. The network interface 1004 may include a standard
wired interface and a wireless interface (such as a WI-FI
interface). The memory 1005 may be a high-speed RAM
memory or a non-volatile memory, such as a disk mem-
ory. The memory 1005 may also be a storage apparatus
independent of the processor 1001.
[0023] Those skilled in the art may understand that the
device structure shown in FIG. 1 does not constitute a
limitation on the device for controlling the engine, which
may include more or less components than shown in the
figure, or combine certain components, or with different
configuration.
[0024] As shown in FIG. 1, the memory 1005, as a
computer storage medium, may include an operating
system, a network communication module, a user inter-
face module, and a program for controlling an engine.

The operating system is a program that manages and
controls the hardware and software resources of the
device, and supports the operation of the program for
controlling the engine and other software or programs. In
the device shown in FIG. 1, the user interface 1003 is
mainly configured for data communication with the client;
the network interface 1004 is mainly configured to estab-
lish a communication connection with the server; and the
processor 1001 can be used to call the program for
controlling the engine stored in the memory 1005 and
perform the following operations:

obtaining the concentration of the nitrogen oxide in
the exhaust gas emitted by the engine at least once
through the NOx sensor provided at the upstream of
the three-way catalytic converter, and obtaining the
engine torque corresponding to the concentration of
the nitrogen oxide;
determining the fuel quality factor from the preset
ignition control diagram based on the concentration
of the nitrogen oxide and the engine torque; and
in response to that the fuel quality factor is within the
first preset range, controlling the intake pressure of
the engine based on the fuel quality factor.

[0025] In an embodiment, before the obtaining the
concentration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter, the method further includes:

detecting whether the operating working condition of
the engine reaches the preset working condition, the
preset working condition is the working condition
point where the difference between the fuel quality
factors of different quality fuels exceeds the preset
value;
in response to that the operating working condition
reaches the preset working condition, performing the
obtaining the concentration of the nitrogen oxide in
the exhaust gas emitted by the engine at least once
through the NOx sensor provided at the upstream of
the three-way catalytic converter.

[0026] In an embodiment, in response to that the oper-
ating working condition reaches the preset working con-
dition, the obtaining the concentration of the nitrogen
oxide in the exhaust gas emitted by the engine at least
once through the NOx sensor provided at the upstream of
the three-way catalytic converter includes:

in response to that the engine reaches the preset
working condition, detecting whether the operating
duration of the engine under the operating working
condition reaches the first preset duration;
in response to that the operating duration reaches
the first preset duration, performing the obtaining the
concentration of the nitrogen oxide in the exhaust
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gas emitted by the engine at least once through the
NOx sensor provided at the upstream of the three-
way catalytic converter.

[0027] In an embodiment, before the detectingwhether
the operating working condition of the engine reaches the
preset working condition, the method also includes:

detecting whether the new fuel is injected into the
engine;
in response to that the new fuel is injected into the
engine, performing the obtaining the concentration
of the nitrogen oxide in the exhaust gas emitted by
the engine at least once through the NOx sensor
provided at the upstream of the three-way catalytic
converter.

[0028] In an embodiment, the method for controlling
the engine further includes:

monitoring the fuel liquid level in the engine;
and the detecting whether the new fuel is injected
into the engine includes:
detecting whether the fuel liquid level satisfies the
preset condition, and the preset condition is that the
changing value of the fuel liquid level within the
second preset duration exceeds the second preset
range;
in response to that the fuel liquid level satisfies the
preset condition, determining that the new fuel is
injected into the engine; and
in response to that the fuel liquid level does not
satisfy the preset condition, determining that the
new fuel is not injected into the engine.

[0029] In an embodiment, when the concentration of
the nitrogen oxide is obtained at least twice, the deter-
mining the fuel quality factor from the preset ignition
control diagram based on the concentration of the nitro-
gen oxide and the engine torque includes:

determining a plurality of control factors from the
preset ignition control diagram respectively based
on each of the concentration of the nitrogen oxides
and the corresponding engine torque; and
calculating to obtain the fuel quality factor based on
the plurality of control factors.

[0030] In an embodiment, the controlling the intake
pressure of the engine includes:

obtaining the actual oil-injection duration through
multiplying the fuel quality factor by the engine in-
jection duration; and
controlling the intake pressure of the engine based
on the actual injection duration, and the longer the
actual injection duration is, the greater the intake
pressure is.

[0031] Based on the above structure, various embodi-
ments of the method for controlling the engine are pro-
vided.
[0032] Referring to FIG. 2, FIG. 2 is a schematic flow
chart of a method for controlling an engine according to a
first embodiment of the present application.
[0033] The present application provides an embodi-
ment of a method for controlling an engine. It should be
noted that, although the logical order is shown in the
flowchart, in some cases, the steps shown or described
can be performed in a different order from that shown
here. In this embodiment, the method for controlling the
engine can be applied to a vehicle controller, or a device
that establishes a communication connection with the
vehicle controller, such as a computer, a server, etc. In
this embodiment, the method for controlling the engine
includes:
[0034] Step S10, obtaining the concentration of the
nitrogen oxide in the exhaust gas emitted by the engine
at least once through the NOx sensor provided at the
upstream of the three-way catalytic converter, and ob-
taining the engine torque corresponding to the concen-
tration of the nitrogen oxide.
[0035] The present self-adaption control process of the
engine intake pressure is: measuring the concentration
of oxygen of the exhaust gas through an oxygen sensor;
determining the fuel oil injection pressure of the engine
based on the concentration of oxygen, thereby determin-
ing the engine intake pressure; and controlling the engine
intake based on the determined intake pressure.
[0036] If there is a problem with the fuel oil component
in the engine, such as aging of the injector, the amount of
fuel oil sprayed by the injector will decrease, and the
concentration of oxygen in the exhaust gas will increase.
At this time, based on the above control process, the fuel
oil injection pressure and intake pressure of the engine
will be increased so that the fuel oil can be completely
combusted and the pollution of the exhaust gas can be
reduced. However, if the problem is that the fuel quality
changes, such as the fuel calorific value decreases, then
even if the fuel pressure is normal, it will still cause
incomplete combustion of the fuel, resulting in an in-
crease in concentration of oxygen. At this time, based
on the above control process, the engine fuel oil injection
pressure will still be increased, but due to the problem of
fuel quality, the intake air volume required for complete
combustion of the fuel has changed, that is, the correla-
tion between the injection pressure and the intake pres-
sure has changed. If the engine fuel oil injection pressure
is still controlled according to the previous fuel quality, the
incomplete combustion of the fuel may still occur.
[0037] Therefore, this embodiment provides a method
for controlling the engine intake pressure based on the
fuel quality. By detecting the fuel quality before controlling
the intake pressure, the accurate control of the engine
intake pressure is achieved. Specifically, the fuel quality
referred to in this embodiment may refer to the calorific
value of the fuel, the content of impurities in the fuel, or
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other indicators related to the fuel quality, which are not
limited here.
[0038] In this embodiment, the exhaust gas emitted by
the engine upstream of the three-way catalytic converter
is referred as the exhaust gas emission of the engine. The
incomplete combustion may be caused by engine parts
problems (such as injector aging, injector consistency
problems, etc.), and changes in fuel quality. In the two
cases, the concentration of NOx in the exhaust gas
emitted by the engine is different. The incomplete com-
bustion caused by engine parts problems is caused by
the mismatch between the fuel amount and the air
amount. Under this problem, the concentration of NOx
in the exhaust gas emission under the same working
condition will not change; while the incomplete combus-
tion caused by the fuel quality will cause the concentra-
tion of NOx in the exhaust gas emission to increase.
Therefore, in this embodiment, the fuel quality factor is
determined based on the NOx in the exhaust gas emis-
sion. The fuel quality factor can represent the quality of
the fuel. For example, as for the fuel calorific value, the
larger the fuel quality factor is, the higher the fuel calorific
value is. Since the three-way catalytic converter is con-
figured to convert harmful gases such as CO, HC and
NOx in the exhaust gas emission into harmless carbon
dioxide, water and nitrogen through oxidation and reduc-
tion. In this embodiment, obtaining the concentration of
NOx in the exhaust gas emission of the engine provided
at the upstream of the three-way catalytic converter can
be obtaining by the NOx sensor provided at the upstream
of the three-way catalytic converter. In the specific detec-
tion process, the concentration of NOx can be obtained
for a plurality of times, and the fuel quality factor can be
determined based on the plurality of concentrations of
NOx to improve the accuracy of the fuel quality factor; or
the concentration of NOx can be obtained once, and the
fuel quality factor can be determined based on one con-
centration of NOx to reduce the detection step and im-
prove the detection efficiency, which is not limited here.
[0039] In this embodiment, the engine torque corre-
sponding to the concentration of the nitrogen oxide is also
obtained, that is, the concentration of the nitrogen oxide
and the engine torque are obtained at the same time. The
specific method of obtaining torque is not limited here.
For example, in one feasible implementation, it can be to
determine the time of obtaining the concentration of the
nitrogen oxide, and determine the engine torque at that
time from the vehicle operation data according to the
time; in another feasible implementation, it can also be to
determine the vehicle working condition when the con-
centration of the nitrogen oxide is obtained, and deter-
mine the engine torque according to the working condi-
tion.
[0040] Step S20, determine the fuel quality factor from
the preset ignition control diagram based on the concen-
tration of the nitrogen oxide and the engine torque.
[0041] In this embodiment, a management absolute
pressure (MAP) diagram with concentration of NOx and

engine torque as independent variables and fuel quality
factor as dependent variables is preset, which is referred
as the ignition control diagram for convenience of de-
scription. The preset ignition control diagram can be
obtained by testing on a bench using fuel of different
qualities through a single variable experiment. The spe-
cific test process is not repeated here.
[0042] Based on the concentration of the nitrogen
oxide and the engine torque, the fuel quality factor is
determined from the preset ignition control diagram.
[0043] In an embodiment, when the fuel quality refers
to the fuel calorific value, the preset ignition control dia-
gram can also be with the fuel calorific value as depen-
dent variables, that is, the fuel calorific value is deter-
mined from the preset ignition control diagram based on
the concentration of the nitrogen oxide and the engine
torque; and the quality factor is determined according to
the mapping relationship between the fuel calorific value
and the quality factor. The higher the fuel calorific value is,
the higher the quality factor is.
[0044] step S30, in response to that the fuel quality
factor is within the first preset range, controlling the intake
pressure of the engine based on the fuel quality factor.
[0045] In this embodiment, after determining the fuel
quality factor, detect whether the fuel quality factor is
within a preset reasonable range (hereinafter referred
as the first preset range for distinction). If the fuel quality
factor is within the first preset range, it is determined that
the fuel quality is within a reasonable range, and the fuel
can be used for engine operation. At this time, consider-
ing the impact of fuel quality changes on the engine intake
pressure, the engine intake pressure is controlled based
on the fuel quality factor, so that the current intake pres-
sure is determined based on the fuel quality of the current
engine fuel, thereby improving the accuracy of the intake
pressure control.
[0046] In an embodiment, if the fuel quality factor is
within the first preset range, a fuel quality factor over-limit
fault is reported, prompting the user to check the fuel
quality.
[0047] In this embodiment, the concentration of the
nitrogen oxide in the exhaust gas emitted by the engine
is obtained at least once by the NOx sensor provided at
the upstream of the provided three-way catalytic conver-
ter, and the engine torque corresponding to the concen-
tration of the nitrogen oxide is obtained; the fuel quality
factor is determined from the preset ignition control dia-
gram based on the concentration of the nitrogen oxide
and the engine torque; if the fuel quality factor is within the
first preset range, the fuel quality is determined to be
normal, and the intake pressure of the engine is con-
trolled. This embodiment realizes the detection of the fuel
quality in the engine before the intake pressure of the
engine is controlled, and the control of the intake pres-
sure of the engine is based on the fuel quality when the
fuel quality is normal, so that the interference of the fuel
quality on the intake pressure is considered in the pro-
cess of controlling the intake pressure, and the accuracy
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of controlling the engine intake pressure is improved,
thereby reducing the pollution in the engine exhaust gas.
[0048] In an embodiment, based on the above first
embodiment, a second embodiment of the method for
controlling the engine of the present application is pro-
vided. In this embodiment, before step S 10, the method
also includes:
step S40, detecting whether the operating working con-
dition of the engine reaches the preset working condition,
and the preset working condition is the working condition
point where the difference between the fuel quality fac-
tors of different quality fuels exceeds the preset value.
[0049] In this embodiment, the operating working con-
dition (hereinafter referred as preset working condition
for distinction) for determining the fuel quality factor is
preset. In a feasible implementation, the preset working
condition can be determined according to the ignition
control diagram, specifically, the working condition point
corresponding to the torque where the difference be-
tween the fuel quality factors of different quality fuels
exceeds the preset value can be selected as the preset
working condition, or the preset working condition can be
set according to actual needs, which is not limited here.
[0050] In an embodiment, detecting whether the oper-
ating working condition of the engine reaches the preset
working condition can be determining whether the oper-
ating working condition reaches the preset working con-
dition by comparing the torque result. When the operating
torque of the engine is the same as the torque of the
preset working condition, it is determined that the oper-
ating working condition reaches the preset working con-
dition. In another feasible implementation, it can also be
determined whether the operating working condition
reaches the preset working condition according to the
engine speed. The specific determination method is the
same as that of the torque.
[0051] Step S50, in response to that the operating
working condition reaches the preset working condition,
performing the obtaining the concentration of the nitro-
gen oxide in the exhaust gas emitted by the engine at
least once through the NOx sensor provided at the up-
stream of the three-way catalytic converter.
[0052] In this embodiment, if the operating working
condition reaches the preset working condition, it is de-
termined that the engine is in a working condition with a
significant difference in the fuel quality factor. At this time,
a more accurate fuel quality factor can be obtained.
Therefore, the obtaining the concentration of the nitrogen
oxide in the exhaust gas emitted by the engine at least
once through the NOx sensor provided at the upstream of
the three-way catalytic converter is performed.
[0053] In an embodiment, the step S50 includes:
step S501, in response to that the engine reaches the
preset working condition, detecting whether the operat-
ing duration of the engine under the operating working
condition reaches the first preset duration.
[0054] In an embodiment, if the engine reaches the
preset working condition, detecting whether the operat-

ing duration of the engine under the operating working
condition reaches the first preset duration, so as to de-
termine whether the vehicle is running stably.
[0055] step S502, if the operating duration reaches the
first preset duration, performing the obtaining the con-
centration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter.
[0056] If the operating duration reaches the first preset
duration, it is determined that the vehicle is running
stably. At this time, the fuel quality factor can be deter-
mined to control the intake pressure, and the obtaining
the concentration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter can be performed.
[0057] In an embodiment, if the operation duration
does not reach the first preset duration, the intake pres-
sure can be adjusted according to the self-adaption factor
corresponding to the concentration of oxygen to reduce
the pollution in the engine exhaust gas.
[0058] In an embodiment, before the step S40, the
method also includes:
step S60, detecting whether the new fuel is injected into
the engine.
[0059] In an embodiment, before determining the fuel
quality factor and adjusting the intake pressure according
to the fuel quality factor, it can detect whether the new fuel
is injected into the engine.
[0060] step S70, in response to that the new fuel is
injected into the engine, performing the obtaining the
concentration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter.
[0061] If new fuel is injected into the engine, it is ne-
cessary to re-determine the fuel quality factor to improve
the accuracy of controlling the intake pressure, and per-
form the obtaining the concentration of the nitrogen oxide
in the exhaust gas emitted by the engine at least once
through the NOx sensor provided at the upstream of the
three-way catalytic converter.
[0062] In an embodiment, if no new fuel is injected into
the engine, the intake pressure can be adjusted accord-
ing to the previous fuel quality factor; the intake pressure
can also be adjusted according to the self-adaption factor
corresponding to the concentration of oxygen.
[0063] In an embodiment, the method for controlling
the engine further includes:
step S80, monitoring the fuel liquid level in the engine.
[0064] In an embodiment, monitoring the fuel liquid
level in the engine to determine whether the new fuel
is injected into the engine.
[0065] In an embodiment, the step S60 includes:
step S601, detecting whether the fuel liquid level satisfies
the preset condition, and the preset condition is that the
changing value of the fuel liquid level in the second preset
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duration exceeds the second preset range.
[0066] In an embodiment, a preset condition repre-
senting the injection of new fuel is preset. The preset
condition is that the changing value of the fuel liquid level
in the second preset duration exceeds the second preset
range, that is, the preset condition represents that the
engine fuel has increased significantly in the second
preset duration. In an embodiment, the preset condition
can also limit the liquid level before the fuel liquid level
changes (hereinafter referred as the baseline liquid level
for distinction) to be lower than the preset liquid level. The
preset liquid level can be set according to actual needs. In
an embodiment, detecting whether the fuel liquid level
satisfies the preset condition.
[0067] Step S602, in response to that the fuel liquid
level satisfies the preset condition, determining that the
new fuel is injected into the engine.
[0068] If the fuel liquid level satisfies the preset condi-
tion, it is determined that the engine fuel has increased
significantly (i.e., the second preset range) within the
second preset duration, and it is determined that the
new fuel is injected into the engine.
[0069] Step S603, in response to that the fuel liquid
level does not satisfy the preset condition, determining
that no new fuel is injected into the engine.
[0070] If the fuel liquid level does not satisfy the preset
condition, it is determined that the engine fuel has not
increased significantly (i.e., the second preset range)
within the second preset duration, which may be that
the new fuel is injected into the engine for a plurality of
times in small amounts, or that only a small amount of the
new fuel is injected into the engine, or that no new fuel is
injected. In an embodiment, the above possible situa-
tions are all regarded as no new fuel is injected into the
engine.
[0071] In this embodiment, the operating working con-
dition of the engine is detected to determine whether it
reaches the preset working condition, and the preset
working condition is the working condition point where
the difference between the fuel quality factors of different
quality fuels exceeds the preset value. If the operating
working condition reaches the preset working condition,
the obtaining the concentration of the nitrogen oxide in
the exhaust gas emitted by the engine at least once
through the NOx sensor provided at the upstream of
the three-way catalytic converter is performed. This im-
plementation can obtain a more accurate fuel quality
factor, thereby improving the accuracy of the intake
pressure control and reducing the pollution in the exhaust
gas.
[0072] Based on the first embodiment and/or the sec-
ond embodiment described above, a third embodiment of
the method for controlling the engine of the present
application is provided. In this embodiment, when the
concentration of the nitrogen oxide is obtained at least
twice, the step S20 includes:
step S201, determining a plurality of control factors from
the preset ignition control diagram respectively based on

each of the concentration of the nitrogen oxides and the
corresponding engine torque.
[0073] In this embodiment, the plurality of fuel quality
factors (hereinafter referred as control factors for distinc-
tion) are determined from the preset ignition control dia-
gram respectively based on each of the concentration of
the nitrogen oxides and the corresponding engine torque.
[0074] step S202, obtaining the fuel quality factor
based on a plurality of control factors.
[0075] The fuel quality factor is obtained based on a
plurality of control factors.
[0076] In an embodiment, the average value of a plur-
ality of control factors may be taken as the fuel quality
factor, which is not limited here, and can be set according
to actual needs.
[0077] In an embodiment, the step S30 includes:
step S301, obtaining the actual injection duration by
multiplying the fuel quality factor by the injection duration
of the engine.
[0078] The actual injection duration is obtained by
multiplying the fuel quality factor by the injection duration
of the engine (i.e., the duration of the injector injecting fuel
oil), and the injection amount of the fuel oil can be con-
trolled by controlling the injection duration.
[0079] step S302, controlling the intake pressure of the
engine based on the actual injection duration. The longer
the actual injection duration is, the greater the intake
pressure is.
[0080] For the same engine, the injection pressure is
maintained at a constant value (hereinafter referred to as
the preset pressure constant value for distinction), that is,
the injection pressure of the injector is constant per unit
time. Therefore, the actual injection amount of fuel oil can
be determined based on the actual injection duration.
[0081] The actual injection amount of fuel oil is deter-
mined based on the actual injection duration, and the
required amount of air is determined according to the
actual injection amount, so that the intake pressure of the
engine is obtained and the intake pressure of the engine
can be controlled. The longer the actual injection duration
is, the more air is required and the greater the intake
pressure is.
[0082] In an embodiment, the self-adaption factor of
the fuel oil injection pressure can also be determined
based on the concentration of oxygen; the adjustment
factor can be obtained by multiplying the self-adaption
factor by the fuel oil injection factor; and the actual injec-
tion duration is obtained by calculating the adjustment
factor and the injection duration. That is, the influence of
the engine zero component problem on the intake pres-
sure is also considered, so as to further improve the
accuracy of the intake pressure control and reduce the
pollution in the exhaust gas.
[0083] In this embodiment, a plurality of control factors
are determined from the preset ignition control diagram
based on each concentration of nitrogen oxide and the
corresponding engine torque; and the fuel quality factor is
calculated based on the plurality of control factors. In this
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embodiment, by obtaining concentration of NOx for a
plurality of times and determining fuel quality factor
based on the plurality of concentrations of NOx, the
accuracy of the fuel quality factor can be improved,
thereby improving the accuracy of the intake control.
[0084] In an embodiment, referring to FIG. 3, the con-
trol process for controlling the intake pressure can be:
monitoring the fuel liquid level of the engine, and detect-
ing whether the new fuel is injected into the engine based
on fuel liquid level. In an embodiment, it can be detected
that when the fuel liquid level increases from an empty
position to a full position, it is considered that a new box of
fuel is added.
[0085] In an embodiment, whether the fuel self-adap-
tion calculation is completed for the newly added fuel is
detected, and the self-adaption calculation refers to the
entire process of adjusting the intake pressure based on
the fuel quality factor. If the self-adaption calculation is
completed, the self-adaption calculation for the fuel in the
tank is stopped; and if the self-adaption calculation is not
completed, the self-adaption function is activated to per-
form the self-adaption calculation for the fuel in the tank.
[0086] Entering the self-adaption calculation, detect-
ing whether the engine operating working condition
reaches the preset working condition, and whether the
operating duration under the working condition reaches
the preset duration. If the operating working condition
reaches the preset working condition and the operating
duration of the engine under the working condition
reaches the preset duration, the concentration of the
nitrogen oxide in the exhaust gas emitted by the engine
is obtained for a plurality of times through the NOx sensor
provided at the upstream of the three-way catalytic con-
verter, and the engine torque corresponding to the con-
centration of the nitrogen oxide is obtained; a plurality of
control factors are determined from the preset ignition
control diagram based on the concentration of the nitro-
gen oxide and the engine torque; and the fuel quality
factor is calculated based on each control factor. If the
operating working condition does not reach the preset
working condition or the operating duration of the engine
under the working condition does not reach the preset
duration, it is returned to detect whether the fuel self-
adaption calculation is completed for the newly added
fuel.
[0087] It is determined whether the fuel quality factor is
within the preset range. If the fuel quality factor is within
the preset range, the intake pressure of the engine is
controlled based on the fuel quality factor. The specific
correction process is to correct the injection amount of the
engine according to the fuel quality factor, and correct the
intake pressure, so as to ensure that the output torque
after correction will not change due to the fuel quality. If
the fuel quality factor exceeds the preset range, a self-
adaption factor over-limit fault is reported to remind the
user to check the fuel quality.
[0088] In addition, the present application also pro-
vides an apparatus for controlling an engine. Referring

to FIG. 4, the apparatus for controlling the engine in-
cludes: an obtaining module 10, a determining module
20, and a control module 30.
[0089] The obtaining module 10 is configured to obtain
the concentration of the nitrogen oxide in the exhaust gas
emitted by the engine at least once through the NOx
sensor provided at the upstream of the three-way cata-
lytic converter, and obtain the engine torque correspond-
ing to the concentration of the nitrogen oxide.
[0090] The determining module 20 is configured to
determine the fuel quality factor from the preset ignition
control diagram based on the concentration of the nitro-
gen oxide and the engine torque.
[0091] The control module 30 is configured to control
the intake pressure of the engine based on the fuel quality
factor in response to that the fuel quality factor is within
the first preset range.
[0092] In an embodiment, the apparatus for controlling
the engine further includes a detecting module config-
ured to:

detect whether the operating working condition of the
engine reaches the preset working condition, and the
preset working condition is the working condition
point where the difference between the fuel quality
factors of different quality fuels exceeds the preset
value;
in response to that the operating working condition
reaches the preset working condition, perform the
obtaining the concentration of the nitrogen oxide in
the exhaust gas emitted by the engine at least once
through the NOx sensor provided at the upstream of
the three-way catalytic converter.

[0093] In an embodiment, the detecting module is also
configured to:

in response to that the engine reaches the preset
working condition, detect whether the operating
duration of the engine under the operating working
condition reaches the first preset duration; and
in response to that the operating duration reaches
the first preset duration, perform the obtaining the
concentration of the nitrogen oxide in the exhaust
gas emitted by the engine at least once through the
NOx sensor provided at the upstream of the three-
way catalytic converter.

[0094] In an embodiment, the detecting module is also
configured to:

detect whether the new fuel is injected into the en-
gine; and
in response to that the new fuel is injected into the
engine, perform the obtaining the concentration of
the nitrogen oxide in the exhaust gas emitted by the
engine at least once through the NOx sensor pro-
vided at the upstream of the three-way catalytic
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converter.

[0095] In an embodiment, the apparatus for controlling
the engine also includes a monitoring module configured
to:
monitor the fuel liquid level in the engine.
[0096] The detecting module is also configured to:

detect whether the fuel liquid level satisfies a preset
condition, and the preset condition is that the chan-
ging value of the fuel liquid level within the second
preset duration exceeds the second preset range;
in response to that the fuel liquid level satisfies the
preset condition, determine that the new fuel is in-
jected into the engine;
in response to that the fuel liquid level does not
satisfy the preset condition, determine that the
new fuel is not injected into the engine.

[0097] In an embodiment, the determination module 20
is also configured to:

determine a plurality of control factors from the pre-
set ignition control diagram based on each of the
concentration of the nitrogen oxides and the corre-
sponding engine torque; and
calculate to obtain a fuel quality factor based on the
plurality of control factors.

[0098] In an embodiment, the adjustment module is
also configured to:

obtain an actual injection duration by multiplying the
fuel quality factor by the injection duration of the
engine; and
control the intake pressure of the engine based on
the actual injection duration. The longer the actual
injection duration is, the greater the intake pressure
is.

[0099] The various embodiments of the apparatus for
controlling the engine of the present application may refer
to the various embodiments of the method for controlling
the engine of the present application, which will not be
repeated here.
[0100] In addition, the embodiment of the present ap-
plication also provides a computer-readable storage
medium, on which a program for controlling an engine
is stored, and when the program for controlling the engine
is performed by a processor, the method for controlling
the engine described above is implemented.
[0101] The various embodiments of the device for
controlling the engine and computer-readable storage
medium of the present application may refer to the var-
ious embodiments of the method for controlling the en-
gine of the present application, which will not be repeated
here.
[0102] It should be noted that, in the present applica-

tion, the terms "include", "comprise" or any other variants
thereof are intended to cover non-exclusive inclusion, so
that a process, method, article or system including a
series of elements includes not only those elements,
but also other elements not explicitly listed, or also in-
cludes elements inherent to such process, method, arti-
cle or system. In the absence of further restrictions, an
element defined by the sentence "includes one.." does
not exclude the existence of other identical elements in
the process, method, article or system including the
element.
[0103] The serial numbers of the embodiments of the
present application are only for description and do not
represent the advantages and disadvantages of the em-
bodiments.
[0104] Through the description of the above implemen-
tation methods, those skilled in the art can clearly under-
stand that the above embodiment method can be imple-
mented by means of software plus the necessary general
hardware platform, of course, it can also be implemented
by hardware, but in many cases the former is a better
implementation method. Based on this understanding,
the technical solution of this application, or the part that
contributes to the prior art, can be embodied in the form of
a software product, which is stored in a computer-read-
able storage medium (such as ROM/RAM, disk, CD) as
mentioned above, and includes several instructions for a
device for controlling an engine (which can be a mobile
phone, computer, server, or network device, etc.) to per-
form the methods described in each embodiment of the
present application.
[0105] The above are only embodiments of the present
application, and do not limit the scope of the present
application. Any equivalent structure or equivalent pro-
cess transformation made by using the contents of the
specification and drawings of the present application, or
directly or indirectly used in other related technical fields,
are also included in the scope of the present application.

Claims

1. A method for controlling an engine, characterized
by comprising:

obtaining a concentration of nitrogen oxide in
exhaust gas emitted by the engine at least once
through a NOx sensor provided at an upstream
of a three-way catalytic converter, and obtaining
an engine torque corresponding to the concen-
tration of the nitrogen oxide;
determining a fuel quality factor from a preset
ignition control diagram based on the concen-
tration of the nitrogen oxide and the engine
torque; and
in response to that the fuel quality factor is within
a first preset range, controlling an intake pres-
sure of the engine based on the fuel quality
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factor.

2. The method for controlling the engine according to
claim 1, characterized in that before the obtaining
the concentration of the nitrogen oxide in the exhaust
gas emitted by the engine at least once through the
NOx sensor provided at the upstream of the three-
way catalytic converter, the method further com-
prises:

detecting whether an operating working condi-
tion of the engine reaches a preset working
condition, wherein the preset working condition
is a working condition point where a difference
between fuel quality factors of different quality
fuels exceeds a preset value; and
in response to that the operating working con-
dition reaches the preset working condition, ob-
taining the concentration of the nitrogen oxide in
the exhaust gas emitted by the engine at least
once through the NOx sensor provided at the
upstream of the three-way catalytic converter.

3. The method for controlling the engine according to
claim 2, characterized in that in response to that the
operating working condition reaches the preset
working condition, the obtaining the concentration
of the nitrogen oxide in the exhaust gas emitted by
the engine at least once through the NOx sensor
provided at the upstream of the three-way catalytic
converter comprises:

in response to that the operating working con-
dition reaches the preset working condition, de-
tecting whether an operating duration of the
engine under the operating working condition
reaches a first preset duration; and
in response to that the operating duration
reaches the first preset duration, obtaining the
concentration of the nitrogen oxide in the ex-
haust gas emitted by the engine at least once
through the NOx sensor provided at the up-
stream of the three-way catalytic converter.

4. The method for controlling the engine according to
claim 2, characterized in that before the detecting
whether the operating working condition of the en-
gine reaches the preset working condition, the meth-
od further comprises:

detecting whether a new fuel is injected into the
engine; and
in response to that the new fuel is injected into
the engine, obtaining the concentration of the
nitrogen oxide in the exhaust gas emitted by the
engine at least once through the NOx sensor
provided at the upstream of the three-way cat-
alytic converter.

5. The method for controlling the engine according to
claim 4, characterized by further comprising:

monitoring a fuel liquid level in the engine;
wherein the detecting whether the new fuel is
injected into the engine comprises:

detecting whether the fuel liquid level satis-
fies a preset condition, wherein the preset
condition is that a changing value of the fuel
liquid level within a second preset duration
exceeds a second preset range;
in response to that the fuel liquid level sa-
tisfies the preset condition, determining that
the new fuel is injected into the engine; and
in response to that the fuel liquid level does
not satisfy the preset condition, determining
that the new fuel is not injected into the
engine.

6. The method for controlling the engine according to
any one of claims 1 to 5, characterized in that in
response to that the concentration of the nitrogen
oxide is obtained at least twice, the determining the
fuel quality factor from the preset ignition control
diagram based on the concentration of the nitrogen
oxide and the engine torque comprises:

determining a plurality of control factors from the
preset ignition control diagram based on the
concentration of each nitrogen oxide and the
corresponding engine torque; and
calculating the fuel quality factor based on the
plurality of control factors.

7. The method for controlling the engine according to
any one of claims 1 to 5, characterized in that the
controlling the intake pressure of the engine com-
prises:

obtaining an actual injection duration through
multiplying the fuel quality factor by an injection
duration of the engine; and
controlling the intake pressure of the engine
based on the actual injection duration, wherein
the longer the actual injection duration is, the
greater the intake pressure is.

8. An apparatus for controlling an engine, character-
ized by comprising:

an obtaining module configured to obtain a con-
centration of nitrogen oxide in exhaust gas
emitted by the engine at least once through a
NOx sensor provided at an upstream of a three-
way catalytic converter, and obtain an engine
torque corresponding to the concentration of the
nitrogen oxide;
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a determination module configured to determine
a fuel quality factor from a preset ignition control
diagram based on the concentration of the nitro-
gen oxide and the engine torque; and
a control module configured to control an intake
pressure of the engine based on a fuel quality
factor in response to that the fuel quality factor is
within a first preset range.

9. A device for controlling an engine, characterized by
comprising: a memory, a processor, and a program
for controlling an engine stored in the memory and
executable on the processor, wherein the program
for controlling the engine is configured to implement
the method for controlling the engine according to
any one of claims 1 to 7.

10. A computer-readable storage medium, character-
ized in that, a program for controlling an engine is
stored in the computer-readable storage medium,
and when the program for controlling the engine is
performed by a processor, the method for controlling
the engine according to any one of claims 1 to 7 is
implemented.
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