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(57) The present disclosure relates to an aero-
sol-generating apparatus, a control method, a control de-
vice and a readable storage medium. The aerosol-gen-
erating apparatus includes an atomization cavity config-
ured to accommodate an aerosol-forming substrate and
a microwave assembly configured to feed microwaves
into the atomization cavity. The control method includes:
controlling the microwave assembly to sweep in a micro-
wave frequency range and search for a target microwave
frequency in the microwave frequency range; determin-
ing a presence state of the aerosol-forming substrate in
the atomization cavity according to a numerical relation-
ship between the target microwave frequency and a set
frequency range; and controlling a running state of the
microwave assembly according to the presence state of
the aerosol-forming substrate. In the present disclosure,
the target microwave frequency in the current state of
the atomization cavity is determined through the sweep
operation of the microwave assembly, so as to detect
whether the aerosol-forming substrate is present in the
atomization cavity, thereby avoiding feeding the micro-
wave into the atomization cavity in the empty state, and
thus prolonging the service life of the aerosol-generating
apparatus.
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Description

FIELD

[0001] The present disclosure relates to the field of
electronic atomization technology, and more specifically,
to a control method for an aerosol-generating apparatus,
a control device for the aerosol-generating apparatus,
the aerosol-generating apparatus, and a readable stor-
age medium.

BACKGROUND

[0002] A heat-not-burn (HNB) apparatus is an elec-
tronic apparatus that heats an aerosol-forming substrate
(a processed plant leaf product) in a heat-not-burn man-
ner. The heating apparatus can heat the aerosol-forming
substrate to a high temperature at which the aerosol-
forming substrate can generate an aerosol but does not
burn, so that the aerosol-forming substrate can generate
the aerosol required by a user on the premise of not burn-
ing.
[0003] Currently, the heat-not-burn apparatus in the
market mainly adopt a resistance heating mode, which
uses a central heating sheet or a central heating needle
or the like to insert from the center of the aerosol-forming
substrate into the aerosol-forming substrate for heating.
This apparatus needs a long preheating waiting time be-
fore use, and cannot be smoked and stopped freely. The
carbonization of the aerosol-forming substrate is uneven,
resulting in insufficient baking and a low utilization rate
of the aerosol-forming substrate. Secondly, the heating
sheet of the HNB apparatus is prone to generating dirt
in the aerosol-forming substrate extractor and the heating
sheet base, making it difficult to clean. Besides, the local
aerosol-forming substrate in contact with the heating
sheet is too high in temperature, leading to a partial crack-
ing to produce harmful substances to the human body.
Therefore, the microwave heating technology gradually
replaces the resistance heating mode to become a new
heating mode. The microwave heating technology has
the characteristics of high efficiency, timeliness, selec-
tivity, and no delay in heating, and only has a heating
effect on substances having specific dielectric properties.
The advantages of using the microwave heating for at-
omization are as follows: a, the microwave heating is
radiation heating and non-heat conduction, and instant
smoking and stopping can be achieved; b, no heating
sheet exists, so that the problems of sheet breaking and
heating sheet cleaning do not exist; c, the aerosol-form-
ing substrate is high in utilization rate, high in taste con-
sistency, and closer to a cigarette in taste.
[0004] However, the existing HNB apparatus using the
microwave heating has a risk of cavity dry burning, re-
sulting in a decrease in the service life of the apparatus.

SUMMARY

[0005] The present disclosure aims to solve one of the
technical problems existing in the prior art or related tech-
nologies.
[0006] In view of this, in a first aspect, a control method
for an aerosol-generating apparatus is provided in an em-
bodiment of the present disclosure, wherein the aerosol-
generating apparatus includes an atomization cavity and
a microwave assembly, the atomization cavity is config-
ured to accommodate an aerosol-forming substrate, the
microwave assembly is configured to feed microwaves
into the atomization cavity, and the control method in-
cludes: controlling the microwave assembly to sweep in
a microwave frequency range, and search for a target
microwave frequency in the microwave frequency range;
determining a presence state of the aerosol-forming sub-
strate in the atomization cavity according to a numerical
relationship between the target microwave frequency
and a set frequency range; and controlling a running state
of the microwave assembly according to the presence
state of the aerosol-forming substrate.
[0007] The control method provided in the present dis-
closure is used for controlling the aerosol-generating ap-
paratus, and the aerosol-generating apparatus is used
to heat the aerosol-forming substrate, wherein the aero-
sol-forming substrate may be a solid aerosol-forming
substrate or a liquid aerosol-forming substrate. The aer-
osol-generating apparatus is provided therein with the
atomization cavity for accommodating the aerosol-form-
ing substrate. The microwave assembly can feed the mi-
crowaves into the atomization cavity, and the aerosol-
forming substrate is heated and atomized under the ac-
tion of the microwave.
[0008] When the aerosol-generating apparatus re-
ceives a start atomization command, the microwave as-
sembly is controlled to sweep in the microwave frequency
range. Specifically, the microwave assembly is controlled
to feed microwaves into the atomization cavity sequen-
tially according to each microwave frequency in the mi-
crowave frequency range. The target microwave fre-
quency in the microwave frequency range is determined
according to the change of the parameters in the atom-
ization cavity. The target microwave frequency is the op-
timal frequency point of the operation of the microwave
assembly in the current state of the atomization cavity,
that is, the microwave frequency with the maximum mi-
crowave absorption in the atomization cavity. According
to the numerical relationship between the target micro-
wave frequency and the set frequency range, the pres-
ence state of the aerosol-forming substrate in the atom-
ization cavity can be determined, that is, whether the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity. Then, the operation of the microwave assem-
bly is controlled according to the presence state of the
aerosol-forming substrate in the atomization cavity. If it
is detected that the aerosol-forming substrate is accom-
modated in the atomization cavity, the microwave as-
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sembly is controlled to operate normally to heat and at-
omize the aerosol-forming substrate. If it is detected that
the atomization cavity is in an empty state, the microwave
assembly is controlled to stop running in order to avoid
feeding the microwave into the empty cavity to shorten
the service life of the aerosol-generating apparatus. In
the present disclosure, the target microwave frequency
in the current state of the atomization cavity is determined
through the frequency sweep operation of the microwave
assembly, so as to detect whether the aerosol-forming
substrate is present in the atomization cavity, thereby
avoiding feeding the microwave into the atomization cav-
ity in the empty state, and thus prolonging the service life
of the aerosol-generating apparatus.
[0009] It can be understood that, the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity is empty and in the state that the aer-
osol-forming substrate is present in the atomization cav-
ity. Therefore, the numerical relationship between the tar-
get microwave frequency obtained by frequency sweep-
ing and the set frequency range can accurately determine
whether the aerosol-forming substrate is accommodated
in the atomization cavity.
[0010] Further, the control method for the aerosol-gen-
erating apparatus in the above technical solution provid-
ed in the present disclosure may have the following ad-
ditional feathers:
[0011] In a possible design, the step of determining the
presence state of the aerosol-forming substrate in the
atomization cavity according to the numerical relation-
ship between the target microwave frequency and the
set frequency range includes: determining that the aer-
osol-forming substrate is not present in the atomization
cavity if the target microwave frequency is less than the
minimum value in the set frequency range; determining
that the aerosol-forming substrate is present in the atom-
ization cavity if the target microwave frequency is larger
than the maximum value in the set frequency range; and
determining the presence state of the aerosol-forming
substrate in the atomization cavity according to a numer-
ical relationship between an average frequency value of
the set microwave frequency range and the target micro-
wave frequency if the target microwave frequency is with-
in the set microwave frequency range.
[0012] In this design, the maximum value in the set
frequency range is the optimal frequency point when the
aerosol-forming substrate is present in the atomization
cavity, while the minimum value in the set frequency
range is the optimal frequency point when the atomiza-
tion cavity is in the empty state, that is, when the aerosol-
forming substrate is not present in the atomization cavity.
[0013] If the target microwave frequency is detected
to be less than the minimum value in the set frequency
range, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not present in the atomization cavity.
[0014] If the target microwave frequency is detected

to be larger than the maximum value in the set frequency
range, it is determined that the aerosol-forming substrate
is present in the atomization cavity, that is, the aerosol-
forming substrate is present in the atomization cavity.
[0015] If the target microwave frequency is detected
to be within the microwave frequency range, the state of
the aerosol-forming substrate in the atomization cavity
is further detected according to the numerical relationship
between the average value of the microwave frequency
range and the target microwave frequency.
[0016] By comparing the target microwave frequency
with the value in the set frequency range, the accuracy
of judging whether the aerosol-forming substrate is ac-
commodated in the atomization cavity is improved. By
means of the above detection method, whether the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity can be accurately detected, and the situation
of microwave heating of the empty atomization cavity
caused by misjudgment is avoided.
[0017] It should be noted that, since the optimal fre-
quency point when the atomization cavity is in the empty
state is different from the optimal frequency point when
the atomization cavity contains the aerosol-forming sub-
strate, where the optimal frequency point when the at-
omization cavity is in the empty state is a, the optimal
frequency point when the atomization cavity contains the
aerosol-forming substrate is b, and the difference be-
tween a and b is 25 MHz to 35 MHz, while the target
microwave frequency obtained through frequency
sweeping is usually a 6 2 MHz or b 6 2 MHz. Therefore,
the set frequency range is set as a to b, and the presence
state of the aerosol-forming substrate in the atomization
cavity can be accurately determined according to the nu-
merical relationship between the target microwave fre-
quency and the a and the b.
[0018] In a possible design, the step of determining the
presence state of the aerosol-forming substrate in the
atomization cavity according to the numerical relation-
ship between the average frequency value of the set mi-
crowave frequency range and the target microwave fre-
quency includes: determining that the aerosol-forming
substrate is present in the atomization cavity if the target
microwave frequency is larger than the average frequen-
cy value; and determining that the aerosol-forming sub-
strate is not present in the atomization cavity if the target
microwave frequency is less than or equal to the average
frequency value.
[0019] In this design, when the target microwave fre-
quency is detected to be within the microwave frequency
range, the numerical relationship between the target mi-
crowave frequency and the average frequency value of
the set frequency range is determined, and according to
the numerical relationship, the presence state of the aer-
osol-forming substrate in the atomization cavity is further
determined.
[0020] When the target microwave frequency is detect-
ed to be larger than the average frequency value, it is
determined that the aerosol-forming substrate is in the
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present state in the atomization cavity, that is, the aero-
sol-forming substrate is present in the atomization cavity.
[0021] When the target microwave frequency is detect-
ed to be less than or equal to the average frequency
value, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not present in the atomization cavity.
[0022] When the target microwave frequency is within
the microwave frequency range, the presence state of
the aerosol-forming substrate in the atomization cavity
can be accurately determined by comparing the numer-
ical values of the target microwave frequency and the
average frequency value. By means of the above detec-
tion method, whether the aerosol-forming substrate is
accommodated in the atomization cavity can be accu-
rately detected, and the situation of microwave heating
of the empty atomization cavity caused by misjudgment
is avoided.
[0023] In a possible design, the step of controlling the
running state of the microwave assembly according to
the presence state of the aerosol-forming substrate in-
cludes: controlling the microwave assembly to feed the
microwaves into the atomization cavity according to the
target microwave frequency if the aerosol-forming sub-
strate is present in the atomization cavity; and controlling
the microwave assembly to stop running and output a
prompt information if the aerosol-forming substrate is not
present in the atomization cavity.
[0024] In this design, when it is detected that the aer-
osol-forming substrate is in the presence state, that is,
when the aerosol-forming substrate is accommodated in
the atomization cavity, it is determined that the micro-
wave heating and atomization on the aerosol-forming
substrate can be performed normally, and the microwave
assembly is controlled to feed the microwaves into the
atomization cavity at the target microwave frequency,
where the target microwave frequency is determined by
the microwave assembly through frequency sweeping.
By feeding the microwaves of the target microwave fre-
quency into the atomization cavity, the optimal atomiza-
tion state of the aerosol-forming substrate in the atomi-
zation cavity can be achieved, that is, the aerosol-forming
substrate can have the best absorption effect on the mi-
crowave of the target microwave frequency, so that the
energy consumption of the aerosol-generating apparatus
is reduced, the atomization efficiency of the aerosol-form-
ing substrate is improved, and harmful substances gen-
erated by uneven heating of the aerosol-forming sub-
strate are reduced.
[0025] When it is detected that the aerosol-forming
substrate is in the non-presence state, that is, the atom-
ization cavity is in the empty state, the microwave as-
sembly is controlled to stop running, so that the situation
that the service life of the aerosol-generating apparatus
is shortened due to the fact that the microwave assembly
continues to feed the microwaves into the atomization
cavity in the empty state is avoid. In addition, when it is
detected that the atomization cavity is in the empty state,

the prompt information is output to remind the user to
place the aerosol-forming substrate into the atomization
cavity, thereby improving the use experience of the user.
[0026] In a possible design, the microwave assembly
includes a microwave generation device and a micro-
wave antenna, the microwave antenna is connected to
the microwave generation device and configured to emit
the microwaves generated by the microwave generation
device into the atomization cavity and to receive feed-
back signals, the step of controlling the microwave as-
sembly to sweep in the microwave frequency range, and
search for the target microwave frequency in the micro-
wave frequency range includes: controlling the micro-
wave assembly to emit the microwaves into the atomi-
zation cavity according to each microwave frequency in
the microwave frequency range; detecting feedback
power values of the feedback signals corresponding to
each microwave frequency; and screening the target mi-
crowave frequency in the microwave frequency range
according to the feedback power values corresponding
to each microwave frequency.
[0027] In this design, the microwave assembly in-
cludes the microwave generation device and the micro-
wave antenna. The microwave generation device is con-
figured to generate the microwave of corresponding fre-
quency, and the microwave antenna is configured to feed
the microwave of the corresponding frequency into the
atomization cavity. After the microwave enters the atom-
ization cavity, the microwave antenna can receive the
feedback signal corresponding to the microwave. The
microwave assembly further includes a first power de-
tection device and a second power detection device,
wherein the first power detection device is connected to
the microwave generation device and can collect the op-
erating power value of the microwave generation device
during operation. The second power detection device is
connected to the microwave antenna and can detect the
feedback power value of the feedback signal received
by the microwave antenna.
[0028] The microwave assembly is controlled to feed
the microwaves into the atomization cavity according to
each microwave frequency in the microwave frequency
range, that is, the microwave assembly is controlled to
sequentially emit the microwaves with different micro-
wave frequencies into the atomization cavity. During the
emission process of the microwave assembly, the feed-
back signal corresponding to each microwave frequency
is received simultaneously, and the feedback power val-
ue of each feedback signal is determined by the second
power detection device. The target microwave frequency
in the microwave frequency range is screened according
to the detected feedback power value, so as to determine
the target microwave frequency with the best absorption
effect in the atomization cavity. By means of frequency
sweeping, the microwaves in the microwave frequency
range can be screened, so as to determine the target
microwave frequency with the best absorption effect in
the current atomization cavity, thereby achieving feeding
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the microwave with the target microwave frequency into
the atomization cavity when the aerosol-forming sub-
strate is accommodated in the atomization cavity, and
improving the atomization effect of the aerosol-forming
substrate.
[0029] In a possible design, the step of screening the
target microwave frequency in the microwave frequency
range according to the feedback power values corre-
sponding to each microwave frequency includes: detect-
ing operating power values corresponding to the micro-
wave of each microwave frequency output by the micro-
wave assembly; calculating the ratios between the feed-
back power values and the operating power values cor-
responding to each microwave frequency to obtain power
ratios; and selecting the target microwave frequency in
the microwave frequency range according to the power
ratios corresponding to each microwave frequency.
[0030] In this design, the first power detection device
is configured to monitor the operating power value cor-
responding to each microwave frequency. By calculating
the ratio between the operating power value and the cor-
responding feedback power value, the power ratio can
be obtained. The formula for calculating the power ratio
is as follows:

[0031] Wherein, Pi is the feedback power value, P2 is
the operating power value, and N is the power ratio.
[0032] The smaller the value of the N, the better the
coupling effect of the microwave in the atomization cavity,
that is, the better the absorption effect of the microwave
in the atomization cavity. The larger the value of the N,
the worse the coupling effect of the microwave in the
atomization cavity, that is, the worse the absorption effect
of the microwave in the atomization cavity.
[0033] In a possible design, the step of selecting the
target microwave frequency in the microwave frequency
range according to the power ratios corresponding to
each microwave frequency includes: determining the
minimum power ratio among the power ratios corre-
sponding to each microwave frequency; and searching
for the microwave frequency corresponding to the mini-
mum power ratio to determine the target microwave fre-
quency.
[0034] In this design, the power ratios corresponding
to each microwave frequency are sorted according to the
numerical values, and the operating frequency corre-
sponding to the power ratio with the smallest numerical
value is used as the target microwave frequency. By cal-
culating the frequency ratio, the error part in the frequen-
cy sweeping stage can be filtered, thereby improving the
screening accuracy of the target microwave frequency
and avoiding misjudgment of the target microwave fre-
quency.
[0035] In a possible design, the step of screening the

target microwave frequency in the microwave frequency
range according to the feedback power values corre-
sponding to each microwave frequency includes: deter-
mining the minimum feedback power value among the
feedback power values corresponding to each micro-
wave frequency; and searching for the microwave fre-
quency corresponding to the minimum feedback power
value to determine the target microwave frequency.
[0036] In this design, the feedback power values are
directly sorted according to the numerical values, so as
to determine the minimum feedback power value. The
microwave frequency corresponding to the minimum
feedback power value is taken as the target microwave
frequency.
[0037] It can be understood that the operating powers
of the microwave generation device varies small when
outputting the microwaves of different frequencies.
Therefore, the microwave frequency corresponding to
the minimum feedback power value is directly selected
as the target microwave frequency, which can reduce
the data processing amount while ensuring the accuracy
of the target microwave frequency selection.
[0038] In a second aspect, a control device for an aer-
osol-generating apparatus is provided in an embodiment
of the present disclosure, wherein the aerosol-generating
apparatus includes an atomization cavity and a micro-
wave assembly, the atomization cavity is configured to
accommodate an aerosol-forming substrate, the micro-
wave assembly is configured to feed microwaves into the
atomization cavity, and the control device includes: a
search unit, configured to control the microwave assem-
bly to sweep in a microwave frequency range, and to
search for a target microwave frequency in the micro-
wave frequency range; a detection unit, configured to
determine a presence state of the aerosol-forming sub-
strate in the atomization cavity according to a numerical
relationship between the target microwave frequency
and a set frequency range; and a control unit, configured
to control a running state of the microwave assembly
according to the presence state of the aerosol-forming
substrate.
[0039] The control device provided in the present dis-
closure is used to control the aerosol-generating appa-
ratus, and the aerosol-generating apparatus is used to
heat the aerosol-forming substrate. The aerosol-forming
substrate may be a solid aerosol-forming substrate or a
liquid aerosol-forming substrate. The aerosol-generating
apparatus is provided therein with an atomization cavity
for accommodating the aerosol-forming substrate. The
microwave assembly can feed microwaves into the at-
omization cavity, and the aerosol-forming substrate is
heated and atomized under the action of the microwaves.
[0040] When the search unit receives the start atomi-
zation command, the microwave assembly is controlled
to perform frequency sweep operation in the microwave
frequency range. Specifically, the microwave assembly
is controlled to feed the microwaves into the atomization
cavity sequentially according to each microwave fre-

7 8 



EP 4 364 590 A1

6

5

10

15

20

25

30

35

40

45

50

55

quency in the microwave frequency range. The target
microwave frequency in the microwave frequency range
is determined according to the changes of the parame-
ters in the atomization cavity. The target microwave fre-
quency is the optimal frequency point of the operation of
the microwave assembly in the current atomization state,
which is the microwave frequency with the maximum mi-
crowave absorption amount in the atomization cavity. Ac-
cording to the numerical relationship between the target
microwave frequency and the set frequency range, the
detection unit can determine the presence state of the
aerosol-forming substrate in the atomization cavity, that
is, whether the aerosol-forming substrate is accommo-
dated in the atomization cavity. The control unit controls
the operation of the microwave assembly according to
the presence state of the aerosol-forming substrate in
the atomization cavity. If it is detected that the aerosol-
forming substrate is accommodated in the atomization
cavity, the microwave assembly is controlled to operate
normally to heat and atomize the aerosol-forming sub-
strate. If it is detected that the atomization cavity is in the
empty state, the microwave assembly is controlled to
stop running in order to avoid feeding the microwave into
the empty cavity to shorten the service life of the aerosol-
generating apparatus. In the present disclosure, the tar-
get microwave frequency in the current state of the at-
omization cavity is determined through the frequency
sweep operation of the microwave assembly, so as to
detect whether the aerosol-forming substrate is present
in the atomization cavity, thereby avoiding feeding the
microwave into the atomization cavity in the empty state,
and thus prolonging the service life of the aerosol-gen-
erating apparatus.
[0041] It can be understood that the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity is empty and in the state that the aer-
osol-forming substrate is present in the atomization cav-
ity. Therefore, the numerical relationship between the tar-
get microwave frequency obtained by frequency sweep-
ing and the set frequency range can accurately determine
whether the aerosol-forming substrate is accommodated
in the atomization cavity.
[0042] Further, the control device for the aerosol-gen-
erating apparatus in the above technical solution provid-
ed in the present disclosure may have the following ad-
ditional feathers:
[0043] In a possible design, the detection unit is further
configured to determine that the aerosol-forming sub-
strate is not present in the atomization cavity if the target
microwave frequency is less than the minimum value in
the set frequency range; the detection unit is further con-
figured to determine that the aerosol-forming substrate
is present in the atomization cavity if the target microwave
frequency is larger than the maximum value in the set
frequency range; and the detection unit is further config-
ured to determine the presence state of the aerosol-form-
ing substrate in the atomization cavity according to a nu-

merical relationship between an average frequency val-
ue of the set microwave frequency range and the target
microwave frequency if the target microwave frequency
is within the set microwave frequency range.
[0044] In this design, the maximum value in the set
frequency range is the optimal frequency point when the
aerosol-forming substrate is present in the atomization
cavity, while the minimum value in the set frequency
range is the optimal frequency point when the atomiza-
tion cavity is in the empty state, that is, when the aerosol-
forming substrate is not present in the atomization cavity.
[0045] If the target microwave frequency is detected
to be less than the minimum value in the set frequency
range, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not present in the atomization cavity.
[0046] If the target microwave frequency is detected
to be larger than the maximum value in the set frequency
range, it is determined that the aerosol-forming substrate
is in the present state in the atomization cavity, that is,
the aerosol-forming substrate is present in the atomiza-
tion cavity.
[0047] When the target microwave frequency is detect-
ed to be within the microwave frequency range, the state
of the aerosol-forming substrate in the atomization cavity
is further detected according to the numerical relationship
between the average value of the microwave frequency
range and the target microwave frequency.
[0048] By comparing the target microwave frequency
with the value in the set frequency range, the accuracy
of judging whether the aerosol-forming substrate is ac-
commodated in the atomization cavity is improved. By
means of the above detection method, whether the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity can be accurately detected, and the situation
of microwave heating of the empty atomization cavity
caused by misjudgment is avoided.
[0049] It should be noted that, since the optimal fre-
quency point when the atomization cavity is in the empty
state is different from the optimal frequency point when
the atomization cavity contains the aerosol-forming sub-
strate, where the optimal frequency point when the at-
omization cavity is in the empty state is a, the optimal
frequency point when the atomization cavity contains the
aerosol-forming substrate is b, and the difference be-
tween a and b is 25 MHz to 35 MHz, while the target
microwave frequency obtained through frequency
sweeping is usually a 6 2 MHz or b 6 2 MHz. Therefore,
the set frequency range is set as a to b, and the presence
state of the aerosol-forming substrate in the atomization
cavity can be accurately determined according to the nu-
merical relationship between the target microwave fre-
quency and the a and the b.
[0050] In a possible design, the detection unit is further
configured to determine that the aerosol-forming sub-
strate is present in the atomization cavity if the target
microwave frequency is larger than the average frequen-
cy value; and the detection unit is further configured to
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determine that the aerosol-forming substrate is not
present in the atomization cavity if the target microwave
frequency is less than or equal to the average frequency
value.
[0051] In this design, when the target microwave fre-
quency is detected to be within the microwave frequency
range, the numerical relationship between the target mi-
crowave frequency and the average frequency value of
the set frequency range is determined, and the presence
state of the aerosol-forming substrate in the atomization
cavity is further determined according to the numerical
relationship.
[0052] When the target microwave frequency is detect-
ed to be larger than the average frequency value, it is
determined that the aerosol-forming substrate is in the
present state in the atomization cavity, that is, the aero-
sol-forming substrate is present in the atomization cavity.
[0053] When the target microwave frequency is detect-
ed to be less than or equal to the average frequency
value, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not located in the atomization cavity.
[0054] When the target microwave frequency is within
the microwave frequency range, the presence state of
the aerosol-forming substrate in the atomization cavity
can be accurately determined by comparing the numer-
ical values of the target microwave frequency and the
average frequency value. By means of the above detec-
tion method, whether the aerosol-forming substrate is
accommodated in the atomization cavity can be accu-
rately detected, and the situation of microwave heating
of the empty atomization cavity caused by misjudgment
is avoided.
[0055] In a possible design, the control unit is further
configured to control the microwave assembly to feed
the microwaves into the atomization cavity according to
the target microwave frequency if the aerosol-forming
substrate is present in the atomization cavity; and the
control unit is further configured to control the microwave
assembly to stop running and output a prompt informa-
tion if the aerosol-forming substrate is not present in the
atomization cavity.
[0056] In this design, when it is detected that the aer-
osol-forming substrate is in the presence state, that is,
when the aerosol-forming substrate is accommodated in
the atomization cavity, it is determined that the micro-
wave heating and atomization on the aerosol-forming
substrate can be performed normally, and the microwave
assembly is controlled to feed the microwaves into the
atomization cavity at the target microwave frequency,
where the target microwave frequency is determined by
the microwave assembly through frequency sweeping.
By feeding the microwaves of the target microwave fre-
quency into the atomization cavity, the optimal atomiza-
tion state of the aerosol-forming substrate in the atomi-
zation cavity can be achieved, that is, the aerosol-forming
substrate can have the best absorption effect on the mi-
crowave of the target microwave frequency, so that the

energy consumption of the aerosol-generating apparatus
is reduced, the atomization efficiency of the aerosol-form-
ing substrate is improved, and harmful substances gen-
erated by uneven heating of the aerosol-forming sub-
strate are reduced.
[0057] When it is detected that the aerosol-forming
substrate is in a non-presence state, that is, the atomi-
zation cavity is in the empty state, the microwave assem-
bly is controlled to stop running, so that the situation that
the service life of the aerosol-generating apparatus is
shortened due to the fact that the microwave assembly
continues to feed the microwaves into the atomization
cavity in the empty state is avoid. In addition, when it is
detected that the atomization cavity is in the empty state,
the prompt information is output to remind the user to
place the aerosol-forming substrate into the atomization
cavity, thereby improving the use experience of the user.
[0058] In a possible design, the control unit is further
configured to control the microwave assembly to emit the
microwaves into the atomization cavity according to each
microwave frequency in the microwave frequency range;
the detection unit is further configured to detect feedback
power values of the feedback signals corresponding to
each microwave frequency; and the search unit is further
configured to screen the target microwave frequency in
the microwave frequency range according to the feed-
back power values corresponding to each microwave fre-
quency.
[0059] In this design, the microwave assembly in-
cludes a microwave generation device and a microwave
antenna. The microwave generation device is configured
to generate the microwave of corresponding frequency,
and the microwave antenna is configured to feed the mi-
crowave of the corresponding frequency into the atomi-
zation cavity. After the microwave enters the atomization
cavity, the microwave antenna can receive the feedback
signal corresponding to the microwave. The microwave
assembly further includes a first power detection device
and a second power detection device, where the first
power detection device is connected to the microwave
generation device and can collect the operating power
value of the microwave generation device during opera-
tion. The second power detection device is connected to
the microwave antenna and can detect the feedback
power value of the feedback signal received by the mi-
crowave antenna.
[0060] The microwave assembly is controlled to feed
the microwaves into the atomization cavity according to
each microwave frequency in the microwave frequency
range, that is, the microwave assembly is controlled to
sequentially emit the microwaves with different micro-
wave frequencies into the atomization cavity. During the
emission process of the microwave assembly, the feed-
back signal corresponding to each microwave frequency
is received, and the feedback power value of each feed-
back signal is determined by the second power detection
device. The target microwave frequency in the micro-
wave frequency range is screened according to the de-
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tected feedback power value, so as to determine the tar-
get microwave frequency with the best absorption effect
in the atomization cavity. By means of frequency sweep-
ing, the microwaves in the microwave frequency range
can be screened, so as to determine the target micro-
wave frequency with the best absorption effect in the cur-
rent atomization cavity, thereby achieving feeding the mi-
crowave with the target microwave frequency into the
atomization cavity when the aerosol-forming substrate is
accommodated in the atomization cavity, and improving
the atomization effect of the aerosol-forming substrate.
[0061] In a possible design, the detection unit is further
configured to detect operating power values correspond-
ing to the microwave of each microwave frequency output
by the microwave assembly; the control device includes:
a calculation unit, configured to calculate the ratio be-
tween the feedback power values and the operating pow-
er values corresponding to each microwave frequency
to obtain power ratios; the search unit is further config-
ured to select the target microwave frequency in the mi-
crowave frequency range according to the power ratios
corresponding to each microwave frequency.
[0062] In this design, the operating power value corre-
sponding to each microwave frequency is monitored by
the first power detection device. By calculating the ratio
between the operating power value and the correspond-
ing feedback power value, the power ratio can be ob-
tained. The formula for calculating the power ratio is as
follows:

[0063] Wherein, Pi is the feedback power value, P2 is
the operating power value, and N is the power ratio.
[0064] The smaller the value of the N, the better the
microwave coupling effect in the atomization cavity, that
is, the better the microwave absorption effect in the at-
omization cavity. The larger the value of the N, the worse
the microwave coupling effect in the atomization cavity,
that is, the worse the microwave absorption effect in the
atomization cavity.
[0065] In a possible design, the search unit is further
configured to determine the minimum power ratio among
the power ratios corresponding to each microwave fre-
quency; and the search unit is further configured to
search for the microwave frequency corresponding to the
minimum power ratio to determine the target microwave
frequency.
[0066] In this design, the power ratios corresponding
to each microwave frequency are sorted according to the
numerical values, and the operating frequency corre-
sponding to the power ratio with the smallest numerical
value is taken as the target microwave frequency. By
calculating the frequency ratio, the error part in the fre-
quency sweeping stage can be filtered, thereby improv-
ing the screening accuracy of the target microwave fre-

quency and avoiding misjudgment of the target micro-
wave frequency.
[0067] In a possible design, the search unit is further
configured to determine the minimum feedback power
value among the feedback power values corresponding
to each microwave frequency; and the search unit is fur-
ther configured to search for the microwave frequency
corresponding to the minimum feedback power value to
determine the target microwave frequency. In this design,
the feedback power values are directly sorted according
to the numerical values, so as to determine the minimum
feedback power value. The microwave frequency corre-
sponding to the minimum feedback power value is taken
as the target microwave frequency.
[0068] It is understandable that the operating powers
of the microwave generation device varies small when
outputting the microwaves of different frequencies.
Therefore, the microwave frequency corresponding to
the minimum feedback power value is directly selected
as the target microwave frequency, which can reduce
the data processing amount while ensuring the accuracy
of the target microwave frequency selection.
[0069] In a third aspect, an aerosol-generating appa-
ratus is provided in an embodiment of the present dis-
closure, including: an atomization cavity, configured to
accommodate an aerosol-forming substrate; a micro-
wave assembly, configured to feed microwaves into the
atomization cavity; and the control device for the aerosol-
generating apparatus in any of the above possible de-
signs in the second aspect, wherein the control device
is connected to the microwave assembly.
[0070] The aerosol-generating apparatus provided in
the present disclosure includes the atomization cavity,
the microwave assembly, and the control device of the
aerosol-generating apparatus. The aerosol-generating
apparatus is used to heat the aerosol-forming substrate,
wherein the aerosol-forming substrate may be a solid
aerosol-forming substrate or a liquid aerosol-forming
substrate. The aerosol-generating apparatus is provided
therein with the atomization cavity configured for accom-
modating the aerosol-forming substrate. The microwave
assembly can feed microwaves into the atomization cav-
ity, and the aerosol-forming substrate is heated and at-
omized under the action of the microwaves.
[0071] The control device of the aerosol-generating
apparatus is connected to the microwave assembly, to
control the operation of the microwave assembly. The
control device of the aerosol-generating apparatus may
be selected as the control device of the aerosol-gener-
ating apparatus in any of the above possible designs in
the second aspect, and thus, it has all of the beneficial
technical effects of the control device of the aerosol-gen-
erating apparatus in any of the above possible designs
in the second aspect, which will not be repeated herein.
[0072] In a fourth aspect, an aerosol-generating appa-
ratus is provided in an embodiment of the present dis-
closure, including: a memory, a program or an instruction
being stored in the memory; a processor, configured to
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execute the program or the instruction stored in the mem-
ory to implement the steps of the control method for the
aerosol-generating apparatus in any of the above possi-
ble designs in the first aspect. Therefore, it has all of the
beneficial technical effects of the control method for the
aerosol-generating apparatus in any one of the above
possible designs, which will not be repeated here.
[0073] The aerosol-generating apparatus provided in
the present disclosure further includes an atomization
cavity and a microwave assembly. The atomization cavity
is configured to accommodate the aerosol-forming sub-
strate, and the microwave assembly is configured to feed
microwaves into the atomization cavity. The microwaves
act on the aerosol-forming substrate, causing the aero-
sol-forming substrate to be heated and atomized. The
microwave assembly is connected to the processor, and
the processor executes the control method of the aero-
sol-generating apparatus to control the microwave as-
sembly in the aerosol-generating apparatus.
[0074] In a fifth aspect, an aerosol-generating appara-
tus is provided in an embodiment of the present disclo-
sure, including: a shell; an atomization cavity, configured
to accommodate an aerosol-forming substrate; a micro-
wave assembly, configured to feed microwaves into the
atomization cavity; and a control device, wherein the con-
trol device is configured to control the microwave assem-
bly to sweep in a microwave frequency range, and to
search for a target microwave frequency in the micro-
wave frequency range; to determine a presence state of
the aerosol-forming substrate in the atomization cavity
according to a numerical relationship between the target
microwave frequency and the set frequency range; and
to control a running state of the microwave assembly
according to the presence state of the aerosol-forming
substrate.
[0075] The aerosol-generating apparatus provided in
the present disclosure includes the shell, the atomization
cavity, the microwave assembly, and the control device.
The shell is provided therein with the atomization cavity,
which is used to accommodate the aerosol-forming sub-
strate. The output end of the microwave assembly is com-
municated to the atomization cavity. The microwave as-
sembly feeds the microwaves into the atomization cavity
when electrified, and the aerosol-forming substrate is
heated and atomized under the action of the microwaves.
[0076] When the control device receives a start atom-
ization command, the microwave assembly is controlled
to sweep in the microwave frequency range. Specifically,
the microwave assembly is controlled to feed the micro-
waves into the atomization cavity sequentially according
to each microwave frequency in the microwave frequen-
cy range. The target microwave frequency in the micro-
wave frequency range is determined according to the
change of the parameters in the atomization cavity. The
target microwave frequency is the optimal frequency
point of the operation of the microwave assembly in the
current state of the atomization cavity, that is, the micro-
wave frequency with the maximum microwave absorp-

tion in the atomization cavity. According to the numerical
relationship between the target microwave frequency
and the set frequency range, the presence state of the
aerosol-forming substrate in the atomization cavity can
be determined, that is, whether the aerosol-forming sub-
strate is accommodated in the atomization cavity. Then,
the operation of the microwave assembly is controlled
according to the presence state of the aerosol-forming
substrate in the atomization cavity. If it is detected that
the aerosol-forming substrate is accommodated in the
atomization cavity, the microwave assembly is controlled
to operate normally to heat and atomize the aerosol-form-
ing substrate. If it is detected that the atomization cavity
is in an empty state, the microwave assembly is control-
led to stop running in order to avoid feeding the micro-
wave into the empty cavity to shorten the service life of
the aerosol-generating apparatus. In the present disclo-
sure, the target microwave frequency in the current state
of the atomization cavity is determined through the fre-
quency sweep operation of the microwave assembly, so
as to detect whether the aerosol-forming substrate is
present in the atomization cavity, thereby avoiding feed-
ing the microwave into the atomization cavity in the empty
state, and thus prolonging the service life of the aerosol-
generating apparatus.
[0077] It can be understood that the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity is empty and in the state that the aer-
osol-forming substrate is present in the atomization cav-
ity. Therefore, the numerical relationship between the tar-
get microwave frequency obtained by frequency sweep-
ing and the set frequency range can accurately determine
whether the aerosol-forming substrate 108 is accommo-
dated in the atomization cavity.
[0078] Further, the aerosol-generating apparatus in
the above technical solution provided in the present dis-
closure may have the following additional feathers:
[0079] In a possible design, the microwave assembly
includes: a microwave generation device, connected to
the control device; a microwave antenna, connected to
a microwave generation circuit, and configured to emit
the microwaves generated by the microwave generation
device to the atomization cavity and receive feedback
signals; a first power detection device, connected to the
control device, and the acquisition end of the first power
detection device being connected to the microwave gen-
eration device to collect the operating power value of the
microwave generation device; and a second power de-
tection device, connected to the control device, and the
acquisition end of the second power detection device be-
ing connected to the microwave antenna for detecting
the feedback power value of the feedback signal received
by the microwave antenna.
[0080] In this embodiment, the microwave assembly
includes the microwave generation device, the micro-
wave antenna, the first power detection device, and the
second power detection device. The microwave assem-
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bly includes the microwave generation device and the
microwave antenna, wherein the microwave generation
device can generate microwaves of corresponding fre-
quencies, and the microwave antenna can feed the mi-
crowaves of corresponding frequencies into the atomi-
zation cavity. After the microwaves enter the atomization
cavity, the microwave antenna can receive the corre-
sponding feedback signals of the microwaves. The mi-
crowave assembly further includes the first power detec-
tion device and the second power detection device,
wherein the first power detection device is connected to
the microwave generation device and can collect the op-
erating power values of the microwave generation device
during its operation, and the second power detection de-
vice is connected to the microwave antenna and can de-
tect the feedback power values of the feedback signals
received by the microwave antenna.
[0081] In a possible design, the microwave assembly
further includes a directional coupler, wherein the direc-
tional coupler includes a first end, a second end, a third
end, and a fourth end, the first end is connected to the
microwave generation device, the second end is con-
nected to the microwave antenna, the third end is con-
nected to the first power detection device, and the fourth
end is connected to the second power detection device.
[0082] In this design, the microwave assembly further
includes the directional coupler. The first end, the second
end, the third end, and the fourth end of the directional
coupler are respectively connected to the microwave
generation device, the microwave antenna, the first pow-
er detection device, and the second power detection de-
vice.
[0083] The first power detection device can detect the
operating power value of the microwave generation de-
vice through the directional coupler, and the second pow-
er detection device can detect the feedback power value
of the feedback signal detected by the microwave anten-
na through the directional coupler. The microwave signal
generated by the microwave generation device is trans-
mitted to the microwave antenna through the directional
coupler, and the microwave antenna feeds the micro-
wave into the atomization cavity.
[0084] The microwave generation device, the micro-
wave antenna, the first power detection device, and the
second power detection device are connected through
the directional coupler, thereby reducing the power con-
nection lines in the microwave assembly 104 and thus
reducing the space occupied by the microwave assem-
bly. Therefore, the volume of the aerosol-generating ap-
paratus can be reduced, which meets the requirements
of product miniaturization.
[0085] In a possible design, the microwave generation
device includes: a microwave generator, connected to
the control device; and a power amplifier, connected to
the control device, the input end of the power amplifier
being connected to the microwave generator, and the
output end of the power amplifier being connected to the
first end of the directional coupler.

[0086] In this design, the microwave generation device
includes the microwave generator and the power ampli-
fier. The microwave generator can generate a microwave
signal and is connected to the control device, and the
control device can control the operation of the microwave
generator. The output end of the microwave generator
is connected to the input end of the power amplifier, and
the output end of the power amplifier is connected to the
directional coupler. The control device can not only con-
trol the operating power of the microwave generator, but
also control the amplification factor of the power amplifier.
[0087] In a possible design, the microwave generation
device further includes a power regulator. A first end of
the power regulator is connected to the control device,
and a second end of the power regulator is connected to
the power amplifier.
[0088] In this design, the electronic atomization device
further includes the power regulator, which is connected
to the power amplifier. The control device can control the
power regulator, thereby adjusting the power of the out-
put microwave and increasing the adjustment range of
the power of the emitted microwave.
[0089] In a possible design, the power regulator is in-
tegrated with the power amplifier.
[0090] In this design, the power regulator is integrated
with the power amplifier, that is, the power regulator and
the power amplifier are an integrated electronic compo-
nent, and the integrated electronic component has two
functions of power regulation and amplification. By inte-
grating the power regulator with the power amplifier, the
space occupied by the microwave assembly in the aer-
osol-generating apparatus can be further reduced.
[0091] In a possible design, the aerosol-generating ap-
paratus further includes: an isolating member, disposed
in the atomization cavity, and dividing the atomization
cavity into an accommodating cavity and a resonant cav-
ity, the accommodating cavity being configured to ac-
commodate the aerosol-forming substrate; and a reso-
nant column, disposed on the bottom wall of the resonant
cavity.
[0092] In this design, the aerosol-generating appara-
tus further includes the isolating member disposed in the
atomization cavity, and the isolating member divides the
atomization cavity into the accommodating cavity and
the resonant cavity. The accommodating cavity is con-
figured to accommodate the aerosol-forming substrate,
the microwave assembly feeds microwaves into the res-
onant cavity, and the microwaves can be transmitted
through the resonant cavity to the accommodating cavity
for microwave heating of the aerosol-forming substrate
in the accommodating cavity.
[0093] The accommodating cavity and the resonant
cavity are isolated from each other through the isolating
member, which can prevent the liquid waste or the solid
waste generated after the aerosol-forming substrate in
the accommodating cavity is atomized from entering the
resonant cavity, thereby avoiding the occurrence of a fail-
ure of the microwave assembly caused by the waste en-
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tering the resonant cavity.
[0094] Optionally, the isolating member is detachably
connected to the shell, and the accommodating cavity is
provided in the isolating member. By disassembling the
isolating member, the accommodating cavity can be in-
dividually disassembled and cleaned, thereby improving
the user experience.
[0095] It can be understood that the isolating member
may be made of a material such as a ceramic or a glass,
so that the microwave in the resonant cavity can be trans-
mitted to the accommodating cavity to heat the aerosol-
forming substrate in the accommodating cavity.
[0096] In a possible design, the resonant column is
connected to the microwave antenna.
[0097] In this design, the microwave is fed into the res-
onant cavity through the resonant column. The first end
of the resonant column is connected to the bottom wall
of the resonant cavity, and the second end of the resonant
column is arranged corresponding to the accommodating
cavity. The microwave is transmitted along the direction
from the first end to the second end of the resonant col-
umn to heat the aerosol-forming substrate in the accom-
modating cavity.
[0098] In a sixth aspect, a readable storage medium
is provided in an embodiment of the present disclosure,
wherein a program or an instruction is stored on the read-
able storage medium, and when the program or the in-
struction is executed by a processor, the steps of the
control method for the aerosol-generating apparatus in
any of the above possible designs are implemented, thus
having all the beneficial technical effects of the control
method for the aerosol-generating apparatus in any of
the above possible designs.
[0099] The additional aspects and advantages of the
present disclosure will become apparent in the descrip-
tion below, or will be understood through the practice of
the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0100] The above and/or additional aspects and ad-
vantages of the present disclosure will become apparent
and easy to be understood from the following description
of embodiments in conjunction with the accompanying
drawings. In the accompanying drawings:

FIG. 1 is a first flow diagram of a control method for
an aerosol-generating apparatus in a first embodi-
ment of the present disclosure;

FIG. 2 is a second flow diagram of a control method
for the aerosol-generating apparatus in the first em-
bodiment of the present disclosure;

FIG. 3 is a third flow diagram of a control method for
the aerosol-generating apparatus in the first embod-
iment of the present disclosure;

FIG. 4 is a fourth flow diagram of a control method
for the aerosol-generating apparatus in the first em-
bodiment of the present disclosure;

FIG. 5 is a fifth flow diagram of a control method for
the aerosol-generating apparatus in the first embod-
iment of the present disclosure;

FIG. 6 is a sixth flow diagram of a control method for
the aerosol-generating apparatus in the first embod-
iment of the present disclosure;

FIG. 7 is a flow diagram of a control method for an
aerosol-generating apparatus in a second embodi-
ment of the present disclosure;

FIG. 8 is a schematic block diagram of a control de-
vice for an aerosol-generating apparatus in a third
embodiment of the present disclosure;

FIG. 9 is a schematic block diagram of an aerosol-
generating apparatus in a fourth embodiment of the
present disclosure;

FIG. 10 is a schematic block diagram of an aerosol-
generating apparatus in a fifth embodiment of the
present disclosure;

FIG. 11 is a first schematic structural diagram of an
aerosol-generating apparatus in a sixth embodiment
of the present disclosure;

FIG. 12 is a second schematic structural diagram of
the aerosol-generating apparatus in the sixth em-
bodiment of the present disclosure; and

FIG. 13 is a third schematic structural diagram of the
aerosol-generating apparatus in the sixth embodi-
ment of the present disclosure.

[0101] Wherein, the correspondence between the ref-
erence numerals and the component names in FIG. 11
to FIG. 13 is:
[0102] 100 aerosol-generating apparatus, 102 shell,
103 atomization cavity, 1032 accommodating cavity,
1034 resonant cavity, 104 microwave assembly, 1041
microwave generation device, 10412 microwave gener-
ator, 10414 power amplifier, 10416 power regulator,
1042 microwave antenna, 1043 first power detection de-
vice, 1044 second power detection device, 1048 direc-
tional coupler, 105 control device, 106 isolating member,
107 resonant column, 108 aerosol-forming substrate.

DETAILED DESCRIPTION

[0103] To have a clearer understanding of the above-
mentioned objectives, features, and advantages of the
present disclosure, the present disclosure will be further
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described in detail below with reference to the accompa-
nying drawings and specific embodiments. It should be
noted that, in the case of no conflict, the embodiments
of the present disclosure and the features in the embod-
iments may be combined with each other.
[0104] Many specific details are elaborated in the fol-
lowing description to facilitate a thorough understanding
of the present disclosure. However, the present disclo-
sure may also be implemented in other manners different
from those described herein. Therefore, the scope of pro-
tection of the present disclosure is not limited by the spe-
cific embodiments disclosed below.
[0105] A control method for an aerosol-generating ap-
paratus, a control device for the aerosol-generating ap-
paratus, the aerosol-generating apparatus, and a read-
able storage medium in some embodiments of the
present disclosure will be described below with reference
to FIG. 1 to FIG. 13.

Embodiment One:

[0106] As shown in FIG. 1, a control method for an
aerosol-generating apparatus is provided in a first em-
bodiment of the present disclosure. The aerosol-gener-
ating apparatus includes an atomization cavity and a mi-
crowave assembly. The atomization cavity is configured
to accommodate the aerosol-forming substrate, and the
microwave assembly is configured to feed a microwave
into the atomization cavity.
[0107] The control method for the aerosol-generating
apparatus includes:

step 102, controlling the microwave assembly to
sweep in a microwave frequency range, and search
for a target microwave frequency in the microwave
frequency range;

step 104, determining a presence state of the aero-
sol-forming substrate in the atomization cavity ac-
cording to a numerical relationship between the tar-
get microwave frequency and a set frequency range;

step 106, controlling a running state of the micro-
wave assembly according to the presence state of
the aerosol-forming substrate.

[0108] This control method provided in the embodi-
ment is used for controlling the aerosol-generating ap-
paratus, and the aerosol-generating apparatus is used
to heat the aerosol-forming substrate, wherein the aero-
sol-forming substrate may be a solid aerosol-forming
substrate or a liquid aerosol-forming substrate. The aer-
osol-generating apparatus is provided therein with the
atomization cavity for accommodating the aerosol-form-
ing substrate. The microwave assembly can feed the mi-
crowaves into the atomization cavity, and the aerosol-
forming substrate is heated and atomized under the ac-
tion of the microwave.

[0109] When a start atomization command is received,
the microwave assembly is controlled to sweep in the
microwave frequency range. Specifically, the microwave
assembly is controlled to feed microwaves into the atom-
ization cavity sequentially according to each microwave
frequency in the microwave frequency range. The target
microwave frequency in the microwave frequency range
is determined according to the change of the parameters
in the atomization cavity. The target microwave frequen-
cy is the optimal frequency point of the operation of the
microwave assembly in the current state of the atomiza-
tion cavity, that is, the microwave frequency with the max-
imum microwave absorption in the atomization cavity.
According to the numerical relationship between the tar-
get microwave frequency and the set frequency range,
the presence state of the aerosol-forming substrate in
the atomization cavity can be determined, that is, whether
the aerosol-forming substrate is accommodated in the
atomization cavity. Then, the operation of the microwave
assembly is controlled according to the presence state
of the aerosol-forming substrate in the atomization cavity.
If it is detected that the aerosol-forming substrate is ac-
commodated in the atomization cavity, the microwave
assembly is controlled to operate normally to heat and
atomize the aerosol-forming substrate. If it is detected
that the atomization cavity is in an empty state, the mi-
crowave assembly is controlled to stop running in order
to avoid feeding the microwave into the empty cavity to
shorten the service life of the aerosol-generating appa-
ratus. In the present disclosure, the target microwave
frequency in the current state of the atomization cavity
is determined through the frequency sweep operation of
the microwave assembly, so as to detect whether the
aerosol-forming substrate is present in the atomization
cavity, thereby avoiding feeding the microwave into the
atomization cavity in the empty state, and thus prolonging
the service life of the aerosol-generating apparatus.
[0110] It can be understood that, the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity is empty and in the state that the aer-
osol-forming substrate is present in the atomization cav-
ity. Therefore, the numerical relationship between the tar-
get microwave frequency obtained by frequency sweep-
ing and the set frequency range can accurately determine
whether the aerosol-forming substrate is accommodated
in the atomization cavity.
[0111] As shown in FIG. 2, in any of the above embod-
iments, the step of determining the presence state of the
aerosol-forming substrate in the atomization cavity ac-
cording to the numerical relationship between the target
microwave frequency and the set frequency range in-
cludes:

step 202, obtaining the set frequency range;

step 204, determining whether the target microwave
frequency is less than the minimum value in the set
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frequency range, executing step 206 if the determin-
ing result is no, and executing step 212 if the deter-
mining result is yes;

step 206, determining whether the target microwave
frequency is larger than the maximum value in the
set frequency range, executing step 208 if the deter-
mining result is no, and executing step 214 if the
determining result is yes;

step 208, obtaining an average frequency value in
the set frequency range;

step 210, determining whether the target microwave
frequency is larger than the average frequency val-
ue, executing step 214 if the determining result is
yes, and executing step 212 if the determining result
is no;

step 212, determining that the aerosol-forming sub-
strate is not present in the atomization cavity, and
controlling the microwave assembly to stop running;

step 214, determining that the aerosol-forming sub-
strate is present in the atomization cavity, and con-
trolling the microwave assembly to feed microwaves
into the atomization cavity according to the target
microwave frequency.

[0112] In this embodiment, based on the target micro-
wave frequency being less than the minimum value in
the set frequency range, it is determined that the aerosol-
forming substrate is not present in the atomization cavity;

based on the target microwave frequency being larg-
er than the maximum value in the set frequency
range, it is determined that the aerosol-forming sub-
strate is present in the atomization cavity; and

based on the target microwave frequency being with-
in the set frequency range, the presence state of the
aerosol-forming substrate in the atomization cavity
is determined according to the numerical relation-
ship between the target microwave frequency and
the average frequency value of the set frequency
range.

[0113] The maximum value in the set frequency range
is the optimal frequency point when the aerosol-forming
substrate is present in the atomization cavity, while the
minimum value in the set frequency range is the optimal
frequency point when the atomization cavity is in the emp-
ty state, that is, when the aerosol-forming substrate is
not present in the atomization cavity.
[0114] If the target microwave frequency is detected
to be less than the minimum value in the set frequency
range, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is

not present in the atomization cavity.
[0115] If the target microwave frequency is detected
to be larger than the maximum value in the set frequency
range, it is determined that the aerosol-forming substrate
is present in the atomization cavity, that is, the aerosol-
forming substrate is present in the atomization cavity.
[0116] If the target microwave frequency is detected
to be within the microwave frequency range, the state of
the aerosol-forming substrate in the atomization cavity
is further detected according to the numerical relationship
between the average value of the microwave frequency
range and the target microwave frequency.
[0117] By comparing the target microwave frequency
with the value in the set frequency range, the accuracy
of judging whether the aerosol-forming substrate is ac-
commodated in the atomization cavity is improved. By
means of the above detection method, whether the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity can be accurately detected, and the situation
of microwave heating of the empty atomization cavity
caused by misjudgment is avoided.
[0118] It should be noted that, since the optimal fre-
quency point when the atomization cavity is in the empty
state is different from the optimal frequency point when
the atomization cavity contains the aerosol-forming sub-
strate, where the optimal frequency point when the at-
omization cavity is in the empty state is a, the optimal
frequency point when the atomization cavity contains the
aerosol-forming substrate is b, and the difference be-
tween a and b is 25 MHz to 35 MHz, while the target
microwave frequency obtained through frequency
sweeping is usually a 6 2 MHz or b 6 2 MHz. Therefore,
the set frequency range is set as a to b, and the presence
state of the aerosol-forming substrate in the atomization
cavity can be accurately determined according to the nu-
merical relationship between the target microwave fre-
quency and the a and the b.
[0119] The step of determining the presence state of
the aerosol-forming substrate in the atomization cavity
according to the numerical relationship between the tar-
get microwave frequency and the average frequency val-
ue of the set frequency range includes:

determining that the aerosol-forming substrate is
present in the atomization cavity if the target micro-
wave frequency is larger than the average frequency
value;

determining that the aerosol-forming substrate is not
present in the atomization cavity if the target micro-
wave frequency is less than or equal to the average
frequency value.

[0120] When the target microwave frequency is detect-
ed to be within the microwave frequency range, the nu-
merical relationship between the target microwave fre-
quency and the average frequency value of the set fre-
quency range is determined, and according to the nu-
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merical relationship, the presence state of the aerosol-
forming substrate in the atomization cavity is further de-
termined.
[0121] When the target microwave frequency is detect-
ed to be larger than the average frequency value, it is
determined that the aerosol-forming substrate is in the
present state in the atomization cavity, that is, the aero-
sol-forming substrate is present in the atomization cavity.
[0122] When the target microwave frequency is detect-
ed to be less than or equal to the average frequency
value, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not present in the atomization cavity.
[0123] When the target microwave frequency is within
the microwave frequency range, the presence state of
the aerosol-forming substrate in the atomization cavity
can be accurately determined by comparing the numer-
ical values of the target microwave frequency and the
average frequency value. By means of the above detec-
tion method, whether the aerosol-forming substrate is
accommodated in the atomization cavity can be accu-
rately detected, and the situation of microwave heating
of the empty atomization cavity caused by misjudgment
is avoided.
[0124] It can be understood that, the frequencies in the
set frequency range should be set before the aerosol-
generating apparatus leaves the factory. Wherein, the
maximum value in the set frequency range is the optimal
frequency value for the microwave assembly to feed the
microwaves into the atomization cavity when the aerosol-
forming substrate is accommodated in the atomization
cavity. The minimum value in the set frequency range is
the optimal frequency value for the microwave assembly
to feed the microwaves into the atomization cavity when
the atomization cavity is in the empty state.
[0125] In some embodiments, the set frequency range
includes a plurality of set frequency values, which are
arranged in a descending order of Fi, F2, ... Fn. The av-
erage value of the set frequency range is calculated ac-
cording to the following formula:

[0126] Wherein, FAVG is the average frequency value,
Fi, F2, ... Fn is each frequency value in the set frequency
range, and n is the number of set frequency values in the
set frequency range.
[0127] In some other embodiments, the set frequency
range includes a plurality of set frequency values, the
minimum frequency value and the maximum frequency
value are extracted from the set frequency range, and
the average frequency value in the set frequency range
is calculated according to the maximum frequency value
and the minimum frequency value. The average value of
the set frequency range is calculated according to the
following formula:

[0128] Wherein, FAVG is the average frequency value,
Fmin is the minimum frequency value, and Fmax is the
maximum frequency value.
[0129] The steps of controlling the running state of the
microwave assembly according to the presence state of
the aerosol-forming substrate includes:

controlling the microwave assembly to feed the mi-
crowaves into the atomization cavity at the target
microwave frequency when the aerosol-forming sub-
strate is in the presence state;

controlling the microwave assembly to stop running
and output a prompt information when the aerosol-
forming substrate is in the non-presence state.

[0130] When it is detected that the aerosol-forming
substrate is in the presence state, that is, when the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity, it is determined that the microwave heating
and atomization on the aerosol-forming substrate can be
performed normally, and the microwave assembly is con-
trolled to feed the microwaves into the atomization cavity
at the target microwave frequency, where the target mi-
crowave frequency is determined by the microwave as-
sembly through frequency sweeping. By feeding the mi-
crowaves of the target microwave frequency into the at-
omization cavity, the optimal atomization state of the aer-
osol-forming substrate in the atomization cavity can be
achieved, that is, the aerosol-forming substrate can have
the best absorption effect on the microwave of the target
microwave frequency, so that the energy consumption
of the aerosol-generating apparatus is reduced, the at-
omization efficiency of the aerosol-forming substrate is
improved, and harmful substances generated by uneven
heating of the aerosol-forming substrate are reduced.
[0131] When it is detected that the aerosol-forming
substrate is in a non-presence state, that is, the atomi-
zation cavity is in the empty state and is not provided
therein with the aerosol-forming substrate, the micro-
wave assembly is controlled to stop running, so that the
situation that the service life of the aerosol-generating
apparatus is shortened due to the fact that the microwave
assembly continues to feed the microwaves into the at-
omization cavity in the empty state is avoid. In addition,
when it is detected that the atomization cavity is in the
empty state, the prompt information is output to remind
the user to place the aerosol-forming substrate into the
atomization cavity, thereby improving the use experience
of the user.
[0132] As shown in FIG. 3, in any of the above embod-
iments, the microwave assembly includes a microwave
generation device and a microwave antenna.
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[0133] The microwave antenna is connected to the mi-
crowave generation device, and is configured to emit the
microwave generated by the microwave generation de-
vice into the atomization cavity and receive a feedback
signal.
[0134] The step of controlling the microwave assembly
to sweep in the microwave frequency range, and search
for the target microwave frequency in the microwave fre-
quency range includes:

step 302, controlling the microwave assembly to emit
the microwaves into the atomization cavity according
to each microwave frequency in the microwave fre-
quency range;

step 304, detecting feedback power values of feed-
back signals corresponding to each microwave fre-
quency;

step 306, screening the target microwave frequency
in the microwave frequency range according to the
feedback power values corresponding to each mi-
crowave frequency.

[0135] In this embodiment, the microwave assembly
includes the microwave generation device and the mi-
crowave antenna. The microwave generation device is
configured to generate the microwave of corresponding
frequency, and the microwave antenna is configured to
feed the microwave of the corresponding frequency into
the atomization cavity. After the microwave enters the
atomization cavity, the microwave antenna can receive
the feedback signal corresponding to the microwave. The
microwave assembly further includes a first power de-
tection device and a second power detection device,
wherein the first power detection device is connected to
the microwave generation device and can collect the op-
erating power value of the microwave generation device
during operation. The second power detection device is
connected to the microwave antenna and can detect the
feedback power value of the feedback signal received
by the microwave antenna.
[0136] The microwave assembly is controlled to feed
the microwaves into the atomization cavity according to
each microwave frequency in the microwave frequency
range, that is, the microwave assembly is controlled to
sequentially emit the microwaves with different micro-
wave frequencies into the atomization cavity. During the
emission process of the microwave assembly, the feed-
back signal corresponding to each microwave frequency
is received simultaneously, and the feedback power val-
ue of each feedback signal is determined by the second
power detection device. The target microwave frequency
in the microwave frequency range is screened according
to the detected feedback power value, so as to determine
the target microwave frequency with the best absorption
effect in the atomization cavity. By means of frequency
sweeping, the microwaves in the microwave frequency

range can be screened, so as to determine the target
microwave frequency with the best absorption effect in
the current atomization cavity, thereby achieving feeding
the microwave with the target microwave frequency into
the atomization cavity when the aerosol-forming sub-
strate is accommodated in the atomization cavity, and
improving the atomization effect of the aerosol-forming
substrate.
[0137] It should be noted that the target microwave fre-
quency is the optimal frequency point for the microwave
assembly to feed the microwave into the current atomi-
zation cavity. When the atomization cavity is in the empty
state, the detected target microwave frequency is the op-
timal frequency point of the microwave output by the mi-
crowave assembly when the microwave is fed into the
empty atomization cavity. When the atomization cavity
is in the state of containing the aerosol-forming substrate,
the detected target microwave frequency is the optimal
frequency point of the microwave output by the micro-
wave assembly when the microwave is fed into the at-
omization cavity containing the aerosol-forming sub-
strate.
[0138] As shown in FIG. 4, in any of the above embod-
iments, the step of screening the target microwave fre-
quency in the microwave frequency range according to
the feedback power values corresponding to each micro-
wave frequency includes:

step 402, detecting the operating power values cor-
responding to the microwave of each microwave fre-
quency output by the microwave assembly;

step 404, calculating the ratios between the feed-
back power values and the operating power values
corresponding to each microwave frequency to ob-
tain a power ratio;

step 406, selecting the target microwave frequency
in the microwave frequency range according to the
power ratios corresponding to each microwave fre-
quency.

[0139] In this design, the first power detection device
is configured to monitor the operating power value cor-
responding to each microwave frequency. By calculating
the ratio between the operating power value and the cor-
responding feedback power value, the power ratio can
be obtained. The formula for calculating the power ratio
is as follows:

[0140] Wherein, Pi is the feedback power value, P2 is
the operating power value, and N is the power ratio.
[0141] The smaller the value of the N, the better the
coupling effect of the microwave in the atomization cavity,
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that is, the better the absorption effect of the microwave
in the atomization cavity. The larger the value of the N,
the worse the coupling effect of the microwave in the
atomization cavity, that is, the worse the absorption effect
of the microwave in the atomization cavity.
[0142] It can be understood that the numerical range
of the N is less than 1.
[0143] In some embodiments, three microwave fre-
quencies are provided, which are Fa, Fb, and Fc, respec-
tively. After calculation, the power ratio Na corresponding
to the Fa is 0.1, the power ratio Nb corresponding to the
Fb is 0.5, and the power ratio Nc corresponding to the Fc
is 0.3. Na, Nb, and Nc are arranged according to numerical
values, that is, Na < Nc < Nb. Since the smaller the nu-
merical value of the power ratio, the higher the microwave
absorption rate, it is determined that the microwave as-
sembly is controlled to feed the microwave into the at-
omization cavity according to the microwave frequency
Fa corresponding to the power ratio Na, so that the best
heating effect can be achieved, and therefore, Fa is the
target microwave frequency.
[0144] As shown in FIG. 5, in any of the above embod-
iments, the step of selecting the target microwave fre-
quency in the microwave frequency range according to
the power ratios corresponding to each microwave fre-
quency includes:

step 502, determining the minimum power ratio
among the power ratios corresponding to each mi-
crowave frequency;

step 504, searching for the microwave frequency
corresponding to the minimum power ratio to deter-
mine the target microwave frequency.

[0145] In this design, the power ratios corresponding
to each microwave frequency are sorted according to the
numerical values, and the operating frequency corre-
sponding to the power ratio with the smallest numerical
value is used as the target microwave frequency. By cal-
culating the frequency ratio, the error part in the frequen-
cy sweeping stage can be filtered, thereby improving the
screening accuracy of the target microwave frequency
and avoiding misjudgment of the target microwave fre-
quency.
[0146] As shown in FIG. 6, in any of the above embod-
iments, the step of selecting the target microwave fre-
quency in the microwave frequency range according to
the power ratios corresponding to each microwave fre-
quency includes:

step 602, determining the minimum feedback power
value among the feedback power values corre-
sponding to each microwave frequency;

step 604, searching for the microwave frequency
corresponding to the minimum feedback power val-
ue to determine the target microwave frequency.

[0147] In this design, the feedback power values are
directly sorted according to the numerical values, so as
to determine the minimum feedback power value. The
microwave frequency corresponding to the minimum
feedback power value is taken as the target microwave
frequency.
[0148] It can be understood that the operating powers
of the microwave generation device varies small when
outputting the microwaves of different frequencies.
Therefore, the microwave frequency corresponding to
the minimum feedback power value is directly selected
as the target microwave frequency, which can reduce
the data processing amount while ensuring the accuracy
of the target microwave frequency selection.

Embodiment Two:

[0149] As shown in FIG. 7, a control method for an
aerosol-generating apparatus is provided in a first em-
bodiment of the present disclosure. The aerosol-gener-
ating apparatus includes an atomization cavity and a mi-
crowave assembly. The atomization cavity is configured
to accommodate the aerosol-forming substrate, and the
microwave assembly is configured to feed a microwave
into the atomization cavity.
[0150] The control method for the aerosol-generating
apparatus includes:

step 702, controlling the microwave assembly to
sweep at each microwave frequency in response to
a start operation command;

step 704, detecting feedback power values of feed-
back signals corresponding to each microwave fre-
quency during the sweep operation;

step 706, screening a target microwave frequency
in the microwave frequency range according to the
feedback power values corresponding to each mi-
crowave frequency;

step 708, obtaining a set frequency range;

step 710, determining whether the target microwave
frequency is less than the minimum value in the set
frequency range, executing step 718 if the determin-
ing result is yes, and executing step 712 if the deter-
mining result is no;

step 712, determining whether the target microwave
frequency is larger than the maximum value in the
set frequency range, executing step 720 if the deter-
mining result is yes, and executing step 714 if the
determining result is no;

step 714, obtaining an average frequency value in
the set frequency range;
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step 716, determining whether the target microwave
frequency is larger than the average frequency value
in the set frequency range, executing step 720 if the
determining result is yes, and executing step 718 if
the determining result is no;

step 718, determining that the atomization cavity is
in an empty state, and controlling the microwave as-
sembly to stop running;

step 720, determining that the aerosol-forming sub-
strate is present in the atomization cavity, and con-
trolling the microwave assembly to feed microwaves
into the atomization cavity according to the target
microwave frequency.

[0151] In this embodiment, when the aerosol-generat-
ing apparatus receives the start operation command, the
microwave assembly is controlled to perform frequency
sweep detection to the atomization cavity, so as to de-
termine the target microwave frequency for the micro-
wave assembly to operate, that is, the optimal frequency
point for the microwave assembly to feed the microwaves
into the atomization cavity in the current state. During the
sweep operation, the microwave assembly is controlled
to sequentially feed the microwaves into the atomization
cavity according to each microwave frequency, receive
the corresponding feedback signals, and determine the
feedback power values of each of the feedback signals.
[0152] The feedback power value can reflect the mi-
crowave absorption effect of the atomization cavity. It
can be understood that the smaller the feedback power
value, the stronger the microwave absorption effect of
the atomization cavity, while the larger the feedback pow-
er value, the worse the microwave absorption effect of
the atomization cavity. The microwave frequency corre-
sponding to the feedback power value with the strongest
microwave absorption effect is selected as the target mi-
crowave frequency.
[0153] The frequencies in the set frequency range
should be set before the aerosol-generating apparatus
leaves the factory. Wherein, the maximum value in the
set frequency range is the optimal frequency value of the
microwave output by the microwave assembly into the
atomization cavity when the aerosol-forming substrate is
accommodated in the atomization cavity. The minimum
value in the set frequency range is the optimal frequency
value of the microwave output by the microwave assem-
bly when the atomization cavity is in the empty state.
[0154] When the target microwave frequency is detect-
ed to be less than the minimum value in the set frequency
range, it is determined that the atomization cavity is cur-
rently in the empty state, that is, the aerosol-forming sub-
strate is not accommodated in the atomization cavity.
Then the microwave assembly is controlled to stop run-
ning to avoid dry burning of the atomization cavity.
[0155] When the target microwave frequency is detect-
ed to be larger than the maximum value in the set fre-

quency range, it is determined that the aerosol-forming
substrate is accommodated in the atomization cavity. At
this time, the microwave assembly is controlled to feed
the microwaves into the atomization cavity according to
the target microwave frequency obtained through fre-
quency sweep screening, so that the microwave absorp-
tion efficiency of the aerosol-forming substrate is im-
proved, and the atomization effect of the aerosol-forming
substrate is improved.
[0156] When the target microwave frequency is detect-
ed to be smaller than the average frequency value of the
set frequency range, it is determined that the atomization
cavity is currently in the empty state, that is, the aerosol-
forming substrate is not accommodated in the atomiza-
tion cavity. Then, the microwave assembly is controlled
to stop running to avoid dry burning of the atomization
cavity.
[0157] When the target microwave frequency is detect-
ed to be larger than the average frequency value in the
set frequency range, it is determined that the aerosol-
forming substrate is accommodated in the atomization
cavity. At this time, the microwave assembly is controlled
to feed the microwaves into the atomization cavity ac-
cording to the target microwave frequency obtained
through frequency sweep screening, so that the micro-
wave absorption efficiency of the aerosol-forming sub-
strate is improved, and the atomization effect of the aer-
osol-forming substrate is improved.
[0158] When the target microwave frequency is detect-
ed to be within the microwave frequency range, the state
of the aerosol-forming substrate in the atomization cavity
is further detected according to the numerical relationship
between the average value of the microwave frequency
range and the target microwave frequency. Therefore,
misjudgment caused by detection errors is avoided, the
accuracy of determining whether the aerosol-forming
substrate is accommodated in the atomization cavity is
further improved, the situation of microwave heating of
the empty atomization cavity caused by misjudgment is
avoided toensure that the aerosol-generating apparatus
does not perform microwave heating on the atomization
cavity in the empty state, and the use experience of the
user is improved.

Embodiment Three:

[0159] As shown in FIG. 8, a control device 800 for an
aerosol-generating apparatus is provided in a third em-
bodiment of the present disclosure. The aerosol-gener-
ating apparatus includes an atomization cavity and a mi-
crowave assembly, wherein the atomization cavity is con-
figured to accommodate the aerosol-forming substrate,
and the microwave assembly is configured to feed mi-
crowaves into the atomization cavity.
[0160] The control device 800 for the aerosol-generat-
ing apparatus includes:

a search unit 802, configured to control the micro-
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wave assembly to sweep in the microwave frequen-
cy range, and to search for the target microwave
frequency in the microwave frequency range;

a detection unit 804, configured to determine the
presence state of the aerosol-forming substrate in
the atomization cavity according to the numerical re-
lationship between the target microwave frequency
and the set frequency range;

a control unit 806, configured to control the running
state of the microwave assembly according to the
presence state of the aerosol-forming substrate.

[0161] The control device provided in this embodiment
is used to control the aerosol-generating apparatus, and
the aerosol-generating apparatus is used to heat the aer-
osol-forming substrate. The aerosol-forming substrate
may be a solid aerosol-forming substrate or a liquid aer-
osol-forming substrate. The aerosol-generating appara-
tus is provided therein with an atomization cavity for ac-
commodating the aerosol-forming substrate. The micro-
wave assembly can feed microwaves into the atomiza-
tion cavity, and the aerosol-forming substrate is heated
and atomized under the action of the microwaves.
[0162] When the search unit 802 receives the start at-
omization command, the microwave assembly is control-
led to perform frequency sweep operation in the micro-
wave frequency range. Specifically, the microwave as-
sembly is controlled to feed the microwaves into the at-
omization cavity sequentially according to each micro-
wave frequency in the microwave frequency range. The
target microwave frequency in the microwave frequency
range is determined according to the changes of the pa-
rameters in the atomization cavity. The target microwave
frequency is the optimal frequency point of the operation
of the microwave assembly in the current atomization
state, which is the microwave frequency with the maxi-
mum microwave absorption amount in the atomization
cavity. According to the numerical relationship between
the target microwave frequency and the set frequency
range, the detection unit 804 can determine the presence
state of the aerosol-forming substrate in the atomization
cavity, that is, whether the aerosol-forming substrate is
accommodated in the atomization cavity. The control unit
806 controls the operation of the microwave assembly
according to the presence state of the aerosol-forming
substrate in the atomization cavity. If it is detected that
the aerosol-forming substrate is accommodated in the
atomization cavity, the microwave assembly is controlled
to operate normally to heat and atomize the aerosol-form-
ing substrate. If it is detected that the atomization cavity
is in the empty state, the microwave assembly is control-
led to stop running in order to avoid feeding the micro-
wave into the empty cavity to shorten the service life of
the aerosol-generating apparatus. In the present disclo-
sure, the target microwave frequency in the current state
of the atomization cavity is determined through the fre-

quency sweep operation of the microwave assembly, so
as to detect whether the aerosol-forming substrate is
present in the atomization cavity, thereby avoiding feed-
ing the microwave into the atomization cavity in the empty
state, and thus prolonging the service life of the aerosol-
generating apparatus.
[0163] It can be understood that the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity is empty and in the state that the aer-
osol-forming substrate is present in the atomization cav-
ity. Therefore, the numerical relationship between the tar-
get microwave frequency obtained by frequency sweep-
ing and the set frequency range can accurately determine
whether the aerosol-forming substrate is accommodated
in the atomization cavity.
[0164] In the above embodiments, the detection unit
is further configured to determine that the aerosol-form-
ing substrate is not present in the atomization cavity
based on that the target microwave frequency is less
than the minimum value in the set frequency range;

the detection unit is further configured to determine
that the aerosol-forming substrate is present in the
atomization cavity based on that the target micro-
wave frequency is larger than the maximum value in
the set frequency range;

the detection unit is further configured to determine
the presence state of the aerosol-forming substrate
in the atomization cavity according to the numerical
relationship between the target microwave frequen-
cy and the average frequency value of the set fre-
quency range when the target microwave frequency
is within the set frequency range.

[0165] In this embodiment, the maximum value in the
set frequency range is the optimal frequency point when
the aerosol-forming substrate is present in the atomiza-
tion cavity, while the minimum value in the set frequency
range is the optimal frequency point when the atomiza-
tion cavity is in the empty state, that is, when the aerosol-
forming substrate is not present in the atomization cavity.
[0166] If the target microwave frequency is detected
to be less than the minimum value in the set frequency
range, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not present in the atomization cavity.
[0167] If the target microwave frequency is detected
to be larger than the maximum value in the set frequency
range, it is determined that the aerosol-forming substrate
is in the present state in the atomization cavity, that is,
the aerosol-forming substrate is present in the atomiza-
tion cavity.
[0168] When the target microwave frequency is detect-
ed to be within the microwave frequency range, the state
of the aerosol-forming substrate in the atomization cavity
is further detected according to the numerical relationship
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between the average value of the microwave frequency
range and the target microwave frequency.
[0169] By comparing the target microwave frequency
with the value in the set frequency range, the accuracy
of judging whether the aerosol-forming substrate is ac-
commodated in the atomization cavity is improved. By
means of the above detection method, whether the aer-
osol-forming substrate is accommodated in the atomiza-
tion cavity can be accurately detected, and the situation
of microwave heating of the empty atomization cavity
caused by misjudgment is avoided.
[0170] It should be noted that, since the optimal fre-
quency point when the atomization cavity is in the empty
state is different from the optimal frequency point when
the atomization cavity contains the aerosol-forming sub-
strate, where the optimal frequency point when the at-
omization cavity is in the empty state is a, the optimal
frequency point when the atomization cavity contains the
aerosol-forming substrate is b, and the difference be-
tween a and b is 25 MHz to 35 MHz, while the target
microwave frequency obtained through frequency
sweeping is usually a 6 2 MHz or b 6 2 MHz. Therefore,
the set frequency range is set as a to b, and the presence
state of the aerosol-forming substrate in the atomization
cavity can be accurately determined according to the nu-
merical relationship between the target microwave fre-
quency and the a and the b.
[0171] In any of the above embodiments, the detection
unit is further configured to determine that the aerosol-
forming substrate is present in the atomization cavity ac-
cording to that the target microwave frequency is larger
than the average frequency value;
the detection unit is further configured to determine that
the aerosol-forming substrate is not present in the atom-
ization cavity according to that the target microwave fre-
quency is less than or equal to the average frequency
value.
[0172] In this embodiment, when the target microwave
frequency is detected to be within the microwave fre-
quency range, the numerical relationship between the
target microwave frequency and the average frequency
value of the set frequency range is determined, and the
presence state of the aerosol-forming substrate in the
atomization cavity is further determined according to the
numerical relationship.
[0173] When the target microwave frequency is detect-
ed to be larger than the average frequency value, it is
determined that the aerosol-forming substrate is in the
present state in the atomization cavity, that is, the aero-
sol-forming substrate is present in the atomization cavity.
[0174] When the target microwave frequency is detect-
ed to be less than or equal to the average frequency
value, it is determined that the atomization cavity is in
the empty state, that is, the aerosol-forming substrate is
not located in the atomization cavity.
[0175] When the target microwave frequency is within
the microwave frequency range, the presence state of
the aerosol-forming substrate in the atomization cavity

can be accurately determined by comparing the numer-
ical values of the target microwave frequency and the
average frequency value. By means of the above detec-
tion method, whether the aerosol-forming substrate is
accommodated in the atomization cavity can be accu-
rately detected, and the situation of microwave heating
of the empty atomization cavity caused by misjudgment
is avoided.
[0176] In any of the above embodiments, the control
unit is further configured to control the microwave as-
sembly to feed the microwaves into the atomization cavity
at the target microwave frequency the aerosol-forming
substrate is present in the atomization cavity;
the control unit is further configured to control the micro-
wave assembly to stop running and output a prompt in-
formation when the aerosol-forming substrate is in the
non-presence state.
[0177] In this embodiment, when it is detected that the
aerosol-forming substrate is in the presence state, that
is, when the aerosol-forming substrate is accommodated
in the atomization cavity, it is determined that the micro-
wave heating and atomization on the aerosol-forming
substrate can be performed normally, and the microwave
assembly is controlled to feed the microwaves into the
atomization cavity at the target microwave frequency,
where the target microwave frequency is determined by
the microwave assembly through frequency sweeping.
By feeding the microwaves of the target microwave fre-
quency into the atomization cavity, the optimal atomiza-
tion state of the aerosol-forming substrate in the atomi-
zation cavity can be achieved, that is, the aerosol-forming
substrate can have the best absorption effect on the mi-
crowave of the target microwave frequency, so that the
energy consumption of the aerosol-generating apparatus
is reduced, the atomization efficiency of the aerosol-form-
ing substrate is improved, and harmful substances gen-
erated by uneven heating of the aerosol-forming sub-
strate are reduced.
[0178] When it is detected that the aerosol-forming
substrate is in a non-presence state, that is, the atomi-
zation cavity is in the empty state, the microwave assem-
bly is controlled to stop running, so that the situation that
the service life of the aerosol-generating apparatus is
shortened due to the fact that the microwave assembly
continues to feed the microwaves into the atomization
cavity in the empty state is avoid. In addition, when it is
detected that the atomization cavity is in the empty state,
the prompt information is output to remind the user to
place the aerosol-forming substrate into the atomization
cavity, thereby improving the use experience of the user.
[0179] In any of the above embodiments, the control
unit is further configured to control the microwave as-
sembly to emit the microwaves into the atomization cavity
according to each microwave frequency in the microwave
frequency range;

the detection unit is further configured to detect the
feedback power values of the feedback signals cor-
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responding to each microwave frequency;

the search unit is further configured to screen the
target microwave frequency in the microwave fre-
quency range according to the feedback power val-
ues corresponding to each microwave frequency.

[0180] In this embodiment, the microwave assembly
includes a microwave generation device and a micro-
wave antenna. The microwave generation device is con-
figured to generate the microwave of corresponding fre-
quency, and the microwave antenna is configured to feed
the microwave of the corresponding frequency into the
atomization cavity. After the microwave enters the atom-
ization cavity, the microwave antenna can receive the
feedback signal corresponding to the microwave. The
microwave assembly further includes a first power de-
tection device and a second power detection device,
where the first power detection device is connected to
the microwave generation device and can collect the op-
erating power value of the microwave generation device
during operation. The second power detection device is
connected to the microwave antenna and can detect the
feedback power value of the feedback signal received
by the microwave antenna.
[0181] The microwave assembly is controlled to feed
the microwaves into the atomization cavity according to
each microwave frequency in the microwave frequency
range, that is, the microwave assembly is controlled to
sequentially emit the microwaves with different micro-
wave frequencies into the atomization cavity. During the
emission process of the microwave assembly, the feed-
back signal corresponding to each microwave frequency
is received, and the feedback power value of each feed-
back signal is determined by the second power detection
device. The target microwave frequency in the micro-
wave frequency range is screened according to the de-
tected feedback power value, so as to determine the tar-
get microwave frequency with the best absorption effect
in the atomization cavity. By means of frequency sweep-
ing, the microwaves in the microwave frequency range
can be screened, so as to determine the target micro-
wave frequency with the best absorption effect in the cur-
rent atomization cavity, thereby achieving feeding the mi-
crowave with the target microwave frequency into the
atomization cavity when the aerosol-forming substrate is
accommodated in the atomization cavity, and improving
the atomization effect of the aerosol-forming substrate.
[0182] In any of the above embodiments, the detection
unit is further configured to detect the operating power
value corresponding to the microwave of each micro-
wave frequency output by the microwave assembly;

the control device further includes:

a calculation unit, configured to calculate the ratio
between the feedback power value and the operating
power value corresponding to each microwave fre-

quency, in order to obtain the power ratio;

the search unit is further configured to select the tar-
get microwave frequency in the microwave frequen-
cy range according to the power ratios correspond-
ing to each microwave frequency.

[0183] In this embodiment, the operating power value
corresponding to each microwave frequency is moni-
tored by the first power detection device. By calculating
the ratio between the operating power value and the cor-
responding feedback power value, the power ratio can
be obtained. The formula for calculating the power ratio
is as follows:

[0184] Wherein, Pi is the feedback power value, P2 is
the operating power value, and N is the power ratio.
[0185] The smaller the value of the N, the better the
microwave coupling effect in the atomization cavity, that
is, the better the microwave absorption effect in the at-
omization cavity. The larger the value of the N, the worse
the microwave coupling effect in the atomization cavity,
that is, the worse the microwave absorption effect in the
atomization cavity.
[0186] In any of the above embodiments, the search
unit is further configured to determine the minimum pow-
er ratio among the power ratios corresponding to each
microwave frequency. The search unit is further config-
ured to search the microwave frequency corresponding
to the minimum power ratio to determine the target mi-
crowave frequency.
[0187] In this embodiment, the power ratios corre-
sponding to each microwave frequency are sorted ac-
cording to the numerical values, and the operating fre-
quency corresponding to the power ratio with the smallest
numerical value is taken as the target microwave fre-
quency. By calculating the frequency ratio, the error part
in the frequency sweeping stage can be filtered, thereby
improving the screening accuracy of the target micro-
wave frequency and avoiding misjudgment of the target
microwave frequency.
[0188] In any of the above embodiments, the search
unit is further configured to determine the the minimum
feedback power value among the feedback power values
corresponding to each microwave frequency. The search
unit is further configured to the microwave frequency cor-
responding to the minimum feedback power value to de-
termine the target microwave frequency. In this embod-
iment, the feedback power values are directly sorted ac-
cording to the numerical values, so as to determine the
minimum feedback power value. The microwave fre-
quency corresponding to the minimum feedback power
value is taken as the target microwave frequency.
[0189] It is understandable that the operating powers
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of the microwave generation device varies small when
outputting the microwaves of different frequencies.
Therefore, the microwave frequency corresponding to
the minimum feedback power value is directly selected
as the target microwave frequency, which can reduce
the data processing amount while ensuring the accuracy
of the target microwave frequency selection.

Embodiment Four:

[0190] As shown in Fig. 9, an aerosol-generating ap-
paratus 900 is provided in a fourth embodiment of the
present disclosure, including: an atomization cavity con-
figured to accommodate an aerosol-forming substrate; a
microwave assembly 902 configured to feed a microwave
into the atomization cavity; and the control device 800
for the aerosol-generating apparatus in any of the above
possible designs which is connected to the microwave
assembly 902.
[0191] The aerosol-generating apparatus provided in
this embodiment includes the atomization cavity, the mi-
crowave assembly 902, and the control device 800 of the
aerosol-generating apparatus. The aerosol-generating
apparatus is used to heat the aerosol-forming substrate,
wherein the aerosol-forming substrate may be a solid
aerosol-forming substrate or a liquid aerosol-forming
substrate. The aerosol-generating apparatus is provided
therein with the atomization cavity configured for accom-
modating the aerosol-forming substrate. The microwave
assembly 902 can feed microwaves into the atomization
cavity, and the aerosol-forming substrate is heated and
atomized under the action of the microwaves.
[0192] The control device 800 of the aerosol-generat-
ing apparatus is connected to the microwave assembly
902, to control the operation of the microwave assembly
902. The control device 800 of the aerosol-generating
apparatus may be selected as the control device 800 of
the aerosol-generating apparatus in any of the above
Embodiment Two, and thus, it has all of the beneficial
technical effects of the control device 800 of the aerosol-
generating apparatus in any of the above embodiments,
which will not be repeated herein.

Embodiment Five:

[0193] As shown in FIG. 10, an aerosol-generating ap-
paratus 1000 is provided in a fifth embodiment of the
present disclosure, including: a memory 1002, in which
a program or an instruction is stored; a processor 1004
configured to execute the program or the instruction
stored in the memory 1002 to implement the steps of the
control method for the aerosol-generating apparatus in
any one of the above embodiments. Therefore, it has all
of the beneficial technical effects of the control method
for the aerosol-generating apparatus in any one of the
above embodiments, which will not be repeated here.
[0194] The aerosol-generating apparatus 1000 provid-
ed in this embodiment further includes an atomization

cavity and a microwave assembly. The atomization cavity
is configured to accommodate the aerosol-forming sub-
strate, and the microwave assembly is configured to feed
microwaves into the atomization cavity. The microwaves
act on the aerosol-forming substrate, causing the aero-
sol-forming substrate to be heated and atomized. The
microwave assembly is connected to the processor 1004,
and the processor 1004 executes the control method of
the aerosol-generating apparatus to control the micro-
wave assembly in the aerosol-generating apparatus
1000.

Embodiment Six:

[0195] As shown in FIG. 11, an aerosol-generating ap-
paratus 100 is provided in a sixth embodiment of the
present disclosure, including a shell 102, an atomization
cavity 103, a microwave assembly 104, and a control
device 105;

the atomization cavity 103 is disposed in the shell
102, and is configured to accommodate the aerosol-
forming substrate 108;

the microwave assembly 104 is configured to feed
microwaves into the atomization cavity 103; and

the control device 105 is configured to control the
microwave assembly 104 to sweep in a microwave
frequency range, and to search for a target micro-
wave frequency in the microwave frequency range;
to determine a presence state of the aerosol-forming
substrate 108 in the atomization cavity 103 accord-
ing to a numerical relationship between the target
microwave frequency and the set frequency range;
and to control a running state of the microwave as-
sembly 104 according to the presence state of the
aerosol-forming substrate 108.

[0196] The aerosol-generating apparatus 100 in this
embodiment includes the shell 102, the atomization cav-
ity 103, the microwave assembly 104, and the control
device 105. The shell 102 is provided therein with the
atomization cavity 103, which is used to accommodate
the aerosol-forming substrate 108. The output end of the
microwave assembly 104 is communicated to the atom-
ization cavity 103. The microwave assembly 104 feeds
the microwaves into the atomization cavity 103 when
electrified, and the aerosol-forming substrate 108 is heat-
ed and atomized under the action of the microwaves.
[0197] When the control device 105 receives a start
atomization command, the microwave assembly 104 is
controlled to sweep in the microwave frequency range.
Specifically, the microwave assembly 104 is controlled
to feed the microwaves into the atomization cavity 103
sequentially according to each microwave frequency in
the microwave frequency range. The target microwave
frequency in the microwave frequency range is deter-
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mined according to the change of the parameters in the
atomization cavity 103. The target microwave frequency
is the optimal frequency point of the operation of the mi-
crowave assembly 104 in the current state of the atom-
ization cavity 103, that is, the microwave frequency with
the maximum microwave absorption in the atomization
cavity 103. According to the numerical relationship be-
tween the target microwave frequency and the set fre-
quency range, the presence state of the aerosol-forming
substrate 108 in the atomization cavity 103 can be de-
termined, that is, whether the aerosol-forming substrate
108 is accommodated in the atomization cavity 103.
Then, the operation of the microwave assembly 104 is
controlled according to the presence state of the aerosol-
forming substrate 108 in the atomization cavity 103. If it
is detected that the aerosol-forming substrate 108 is ac-
commodated in the atomization cavity 103, the micro-
wave assembly 104 is controlled to operate normally to
heat and atomize the aerosol-forming substrate 108. If it
is detected that the atomization cavity 103 is in an empty
state, the microwave assembly 104 is controlled to stop
running in order to avoid feeding the microwave into the
empty cavity to shorten the service life of the aerosol-
generating apparatus. In the present disclosure, the tar-
get microwave frequency in the current state of the at-
omization cavity 103 is determined through the frequency
sweep operation of the microwave assembly 104, so as
to detect whether the aerosol-forming substrate 108 is
present in the atomization cavity 103, thereby avoiding
feeding the microwave into the atomization cavity 103 in
the empty state, and thus prolonging the service life of
the aerosol-generating apparatus 100.
[0198] It can be understood that the difference be-
tween the target microwave frequencies determined
through the frequency sweep is large in the state that the
atomization cavity 103 is empty and in the state that the
aerosol-forming substrate 108 is present in the atomiza-
tion cavity 103. Therefore, the numerical relationship be-
tween the target microwave frequency obtained by fre-
quency sweeping and the set frequency range can ac-
curately determine whether the aerosol-forming sub-
strate 108 is accommodated in the atomization cavity
103.
[0199] As shown in FIG. 12, in any of the above em-
bodiments, the microwave assembly 104 includes: a mi-
crowave generation device 1041, a microwave antenna
1042, a first power detection device 1043, and a second
power detection device 1044.
[0200] The microwave generation device 1041 is con-
nected to the control device 105;

the microwave antenna 1042 is connected to a mi-
crowave generation circuit, and is configured to emit
the microwaves generated by the microwave gener-
ation device 1041 to the atomization cavity 103 and
receive feedback signals;

the first power detection device 1043 is connected

to the control device 105, and the acquisition end of
the first power detection device 1043 is connected
to the microwave generation device 1041 to collect
the operating power value of the microwave gener-
ation device 1041; and

the second power detection device 1044 is connect-
ed to the control device 105, and the acquisition end
of the second power detection device 1044 is con-
nected to the microwave antenna 1042 for detecting
the feedback power value of the feedback signal re-
ceived by the microwave antenna 1042.

[0201] In this embodiment, the microwave assembly
104 includes the microwave generation device 1041, the
microwave antenna 1042, the first power detection de-
vice 1043, and the second power detection device 1044.
The microwave assembly 104 includes the microwave
generation device 1041 and the microwave antenna
1042, wherein the microwave generation device 1041
can generate microwaves of corresponding frequencies,
and the microwave antenna 1042 can feed the micro-
waves of corresponding frequencies into the atomization
cavity 103. After the microwaves enter the atomization
cavity 103, the microwave antenna 1042 can receive the
corresponding feedback signals of the microwaves. The
microwave assembly 104 further includes the first power
detection device 1043 and the second power detection
device 1044, wherein the first power detection device
1043 is connected to the microwave generation device
1041 and can collect the operating power values of the
microwave generation device 1041 during its operation,
and the second power detection device 1044 is connect-
ed to the microwave antenna 1042 and can detect the
feedback power values of the feedback signals received
by the microwave antenna 1042.
[0202] In any of the above embodiments, the micro-
wave assembly 104 further includes a directional coupler
1048, wherein the directional coupler 1048 includes a
first end, a second end, a third end, and a fourth end, the
first end is connected to the microwave generation device
1041, the second end is connected to the microwave
antenna 1042, the third end is connected to the first power
detection device 1043, and the fourth end is connected
to the second power detection device 1044.
[0203] In this embodiment, the microwave assembly
104 further includes the directional coupler 1048. The
first end, the second end, the third end, and the fourth
end of the directional coupler 1048 are respectively con-
nected to the microwave generation device 1041, the mi-
crowave antenna 1042, the first power detection device
1043, and the second power detection device 1044.
[0204] The first power detection device 1043 can de-
tect the operating power value of the microwave gener-
ation device 1041 through the directional coupler 1048,
and the second power detection device 1044 can detect
the feedback power value of the feedback signal detected
by the microwave antenna 1042 through the directional
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coupler 1048. The microwave signal generated by the
microwave generation device 1041 is transmitted to the
microwave antenna 1042 through the directional coupler
1048, and the microwave antenna 1042 feeds the micro-
wave into the atomization cavity 103.
[0205] The microwave generation device 1041, the mi-
crowave antenna 1042, the first power detection device
1043, and the second power detection device 1044 are
connected through the directional coupler 1048, thereby
reducing the power connection lines in the microwave
assembly 104 and thus reducing the space occupied by
the microwave assembly 104. Therefore, the volume of
the aerosol-generating apparatus 100 can be reduced,
which meets the requirements of product miniaturization.
[0206] As shown in FIG. 13, in any of the above em-
bodiments, the microwave generation device 1041 in-
cludes a microwave generator 10412 and a power am-
plifier 10414.
[0207] The microwave generator 10412 is connected
to the control device 105; and
the power amplifier 10414 is connected to the control
device 105, the input end of the power amplifier 10414
is connected to the microwave generator 10412, and the
output end of the power amplifier 10414 is connected to
the first end of the directional coupler 1048.
[0208] In this embodiment, the microwave generation
device 1041 includes the microwave generator 10412
and the power amplifier 10414. The microwave generator
10412 can generate a microwave signal and is connected
to the control device 105, and the control device 105 can
control the operation of the microwave generator 10412.
The output end of the microwave generator 10412 is con-
nected to the input end of the power amplifier 10414, and
the output end of the power amplifier 10414 is connected
to the directional coupler 1048. The control device 105
can not only control the operating power of the microwave
generator 10412, but also control the amplification factor
of the power amplifier 10414.
[0209] As shown in FIG. 13, in any of the above em-
bodiments, the microwave generation device 1041 fur-
ther includes a power regulator 10416. A first end of the
power regulator 10416 is connected to the control device
105, and a second end of the power regulator 10416 is
connected to the power amplifier 10414.
[0210] In this embodiment, the electronic atomization
device further includes the power regulator 10416, which
is connected to the power amplifier 10414. The control
device 105 can control the power regulator 10416, there-
by adjusting the power of the output microwave and in-
creasing the adjustment range of the power of the emitted
microwave.
[0211] In any of the above embodiments, the power
regulator 10416 is integrated with the power amplifier
10414.
[0212] In this embodiment, the power regulator 10416
is integrated with the power amplifier 10414, that is, the
power regulator 10416 and the power amplifier 10414
are an integrated electronic component, and the integrat-

ed electronic component has two functions of power reg-
ulation and amplification. By integrating the power regu-
lator 10416 with the power amplifier 10414, the space
occupied by the microwave assembly 104 in the aerosol-
generating apparatus 100 can be further reduced.
[0213] As shown in FIG. 11, in any of the above em-
bodiments, the aerosol-generating apparatus 100 further
includes an isolating member 106. The isolating member
106 is disposed in the atomization cavity 103, and divides
the atomization cavity 103 into an accommodating cavity
1032 and a resonant cavity 1034. The accommodating
cavity 1032 is configured to accommodate the aerosol-
forming substrate 108. A resonant column 107 is dis-
posed on the bottom wall of the resonant cavity 1034.
[0214] In this embodiment, the aerosol-generating ap-
paratus 100 further includes the isolating member 106
disposed in the atomization cavity 103, and the isolating
member 106 divides the atomization cavity 103 into the
accommodating cavity 1032 and the resonant cavity
1034. The accommodating cavity 1032 is configured to
accommodate the aerosol-forming substrate 108, the mi-
crowave assembly 104 feeds microwaves into the reso-
nant cavity 1034, and the microwaves can be transmitted
through the resonant cavity 1034 to the accommodating
cavity 1032 for microwave heating of the aerosol-forming
substrate 108 in the accommodating cavity 1032.
[0215] The accommodating cavity 1032 and the reso-
nant cavity 1034 are isolated from each other through
the isolating member 106, which can prevent the liquid
waste or the solid waste generated after the aerosol-
forming substrate 108 in the accommodating cavity 1032
is atomized from entering the resonant cavity 1034,
thereby avoiding the occurrence of a failure of the micro-
wave assembly 104 caused by the waste entering the
resonant cavity 1034.
[0216] In some embodiments, the isolating member
106 is detachably connected to the shell 102, and the
accommodating cavity 1032 is provided in the isolating
member 106. By disassembling the isolating member
106, the accommodating cavity 1032 can be individually
disassembled and cleaned, thereby improving the user
experience.
[0217] It can be understood that the isolating member
106 may be made of a material such as a ceramic or a
glass, so that the microwave in the resonant cavity 1034
can be transmitted to the accommodating cavity 1032 to
heat the aerosol-forming substrate 108 in the accommo-
dating cavity 1032.
[0218] In any of the above embodiments, the resonant
column 107 is connected to the microwave antenna
1042.
[0219] In this embodiment, the microwave is fed into
the resonant cavity 1034 through the resonant column
107. The first end of the resonant column 107 is connect-
ed to the bottom wall of the resonant cavity 1034, and
the second end of the resonant column 107 is arranged
corresponding to the accommodating cavity 1032. The
microwave is transmitted along the direction from the first
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end to the second end of the resonant column 107 to
heat the aerosol-forming substrate 108 in the accommo-
dating cavity 1032.

Embodiment Seven:

[0220] A readable storage medium is provided in a sev-
enth embodiment of the present disclosure, on which a
program is stored. When the program is executed by the
processor, the control method for the aerosol-generating
apparatus in any of the above embodiments is imple-
mented, thus having all the beneficial technical effects
of the control method for the aerosol-generating appara-
tus in any of the above embodiments.
[0221] The readable storage media may be, for exam-
ple, a Read-Only Memory (ROM), a Random Access
Memory (RAM), a magnetic disk, or an optical disc, etc.
[0222] It should be noted that, unless otherwise explic-
itly specified and defined, in the claims, the specification,
and the accompanying drawings of the present disclo-
sure, the term "a plurality of refers to two or more. The
orientation or positional relationships indicated by terms "
upper", " lower", etc. are orientation or position relation-
ships shown based on the accompanying drawings, and
are merely used for more conveniently describing the
present disclosure and simplifying the description, rather
than indicating or implying that the device or component
referred to should have a particular orientation or be con-
structed and operated in a particular orientation, and
therefore, should not be understood as a limitation to the
present disclosure. The terms "connection", "mounted",
"fixation", etc. should be understood in a broad sense.
For example, the "connection" may be a fixed connection
between multiple objects, a detachable connection be-
tween multiple objects, or an integral connection; or may
be a direct connection between multiple objects, or an
indirect connection between multiple objects through an
intermediate medium. For ordinary technical personnel
in this field, the specific meanings of the above terms in
the present disclosure can be understood based on spe-
cific circumstances of the above data.
[0223] In the claims, the specification, and the accom-
panying drawings of the present disclosure, the terms
"one embodiment", "some embodiments", "specific em-
bodiments", etc. mean that the specific features, struc-
tures, materials, or characteristics described in conjunc-
tion with the embodiments or examples are included in
at least one embodiment or example of the present dis-
closure. In the claims, the specification, and the accom-
panying drawings of the present disclosure, the illustra-
tive expressions of the above terms may not necessarily
refer to the same embodiment or example. Moreover,
the particular features, structures, materials, or charac-
teristics described may be combined in an appropriate
manner in any one or more embodiments or examples.
[0224] The above are only preferred embodiments of
the present disclosure and are not intended to limit the
present disclosure. For a person of ordinary skill in the

art, the present disclosure may have various modifica-
tions and variations. Any modifications, equivalent re-
placements, improvements, etc. made within the spirit
and principles of the present disclosure shall fall within
the protection scope of the present disclosure.

Claims

1. A control method for an aerosol-generating appara-
tus, wherein the aerosol-generating apparatus com-
prises an atomization cavity and a microwave as-
sembly, the atomization cavity is configured to ac-
commodate an aerosol-forming substrate, the micro-
wave assembly is configured to feed microwaves in-
to the atomization cavity, and the control method
comprises:

controlling the microwave assembly to sweep in
a microwave frequency range, and search for a
target microwave frequency in the microwave
frequency range;
determining a presence state of the aerosol-
forming substrate in the atomization cavity ac-
cording to a numerical relationship between the
target microwave frequency and a set frequency
range; and
controlling a running state of the microwave as-
sembly according to the presence state of the
aerosol-forming substrate.

2. The control method for the aerosol-generating ap-
paratus of claim 1, wherein the step of determining
the presence state of the aerosol-forming substrate
in the atomization cavity according to the numerical
relationship between the target microwave frequen-
cy and the set frequency range comprises:

determining that the aerosol-forming substrate
is not present in the atomization cavity if the tar-
get microwave frequency is less than the mini-
mum value in the set frequency range;
determining that the aerosol-forming substrate
is present in the atomization cavity if the target
microwave frequency is larger than the maxi-
mum value in the set frequency range; and
determining the presence state of the aerosol-
forming substrate in the atomization cavity ac-
cording to a numerical relationship between an
average frequency value of the set microwave
frequency range and the target microwave fre-
quency if the target microwave frequency is with-
in the set microwave frequency range.

3. The control method for the aerosol-generating ap-
paratus of claim 2, wherein the step of determining
the presence state of the aerosol-forming substrate
in the atomization cavity according to the numerical
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relationship between the average frequency value
of the set microwave frequency range and the target
microwave frequency comprises:

determining that the aerosol-forming substrate
is present in the atomization cavity if the target
microwave frequency is larger than the average
frequency value; and
determining that the aerosol-forming substrate
is not present in the atomization cavity if the tar-
get microwave frequency is less than or equal
to the average frequency value.

4. The control method for the aerosol-generating ap-
paratus of any one of claims 1 to 3, wherein the step
of controlling the running state of the microwave as-
sembly according to the presence state of the aero-
sol-forming substrate comprises:

controlling the microwave assembly to feed the
microwaves into the atomization cavity accord-
ing to the target microwave frequency if the aer-
osol-forming substrate is present in the atomi-
zation cavity; and
controlling the microwave assembly to stop run-
ning and output a prompt information if the aer-
osol-forming substrate is not present in the at-
omization cavity.

5. The control method for the aerosol-generating ap-
paratus of any one of claims 1 to 3, wherein the mi-
crowave assembly comprises a microwave genera-
tion device and a microwave antenna, the microwave
antenna is connected to the microwave generation
device and configured to emit the microwaves gen-
erated by the microwave generation device into the
atomization cavity and to receive feedback signals,
the step of controlling the microwave assembly to
sweep in the microwave frequency range, and
search for the target microwave frequency in the mi-
crowave frequency range comprises:

controlling the microwave assembly to emit the
microwaves into the atomization cavity accord-
ing to each microwave frequency in the micro-
wave frequency range;
detecting feedback power values of the feed-
back signals corresponding to each microwave
frequency; and
screening the target microwave frequency in the
microwave frequency range according to the
feedback power values corresponding to each
microwave frequency.

6. The control method for the aerosol-generating ap-
paratus of claim 5, wherein the step of screening the
target microwave frequency in the microwave fre-
quency range according to the feedback power val-

ues corresponding to each microwave frequency
comprises:

detecting operating power values correspond-
ing to the microwave of each microwave fre-
quency output by the microwave assembly;
calculating the ratios between the feedback
power values and the operating power values
corresponding to each microwave frequency to
obtain power ratios; and
selecting the target microwave frequency in the
microwave frequency range according to the
power ratios corresponding to each microwave
frequency.

7. The control method for the aerosol-generating ap-
paratus of claim 6, wherein the step of selecting the
target microwave frequency in the microwave fre-
quency range according to the power ratios corre-
sponding to each microwave frequency comprises:

determining the minimum power ratio among the
power ratios corresponding to each microwave
frequency; and
searching for the microwave frequency corre-
sponding to the minimum power ratio to deter-
mine the target microwave frequency.

8. The control method for the aerosol-generating ap-
paratus of claim 5, wherein the step of screening the
target microwave frequency in the microwave fre-
quency range according to the feedback power val-
ues corresponding to each microwave frequency
comprises:

determining the minimum feedback power value
among the feedback power values correspond-
ing to each microwave frequency; and
searching for the microwave frequency corre-
sponding to the minimum feedback power value
to determine the target microwave frequency.

9. A control device for an aerosol-generating appara-
tus, wherein the aerosol-generating apparatus com-
prises an atomization cavity and a microwave as-
sembly, the atomization cavity is configured to ac-
commodate an aerosol-forming substrate, the micro-
wave assembly is configured to feed microwaves in-
to the atomization cavity, and the control device com-
prises:

a search unit, configured to control the micro-
wave assembly to sweep in a microwave fre-
quency range, and to search for a target micro-
wave frequency in the microwave frequency
range;
a detection unit, configured to determine a pres-
ence state of the aerosol-forming substrate in
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the atomization cavity according to a numerical
relationship between the target microwave fre-
quency and a set frequency range; and
a control unit, configured to control a running
state of the microwave assembly according to
the presence state of the aerosol-forming sub-
strate.

10. The control device for the aerosol-generating appa-
ratus of claim 9, wherein,

the detection unit is configured to determine that
the aerosol-forming substrate is not present in
the atomization cavity if the target microwave
frequency is less than the minimum value in the
set frequency range;
the detection unit is configured to determine that
the aerosol-forming substrate is present in the
atomization cavity if the target microwave fre-
quency is larger than the maximum value in the
set frequency range; and
the detection unit is configured to determine the
presence state of the aerosol-forming substrate
in the atomization cavity according to a numer-
ical relationship between an average frequency
value of the set microwave frequency range and
the target microwave frequency if the target mi-
crowave frequency is within the set microwave
frequency range.

11. The control device for the aerosol-generating appa-
ratus of claim 10, wherein,

the detection unit is configured to determine that
the aerosol-forming substrate is present in the
atomization cavity if the target microwave fre-
quency is larger than the average frequency val-
ue; and
the detection unit is configured to determine that
the aerosol-forming substrate is not present in
the atomization cavity if the target microwave
frequency is less than or equal to the average
frequency value.

12. The control device for the aerosol-generating appa-
ratus of any one of claims 9 to 11, wherein,

the control unit is configured to control the mi-
crowave assembly to feed the microwaves into
the atomization cavity according to the target
microwave frequency if the aerosol-forming sub-
strate is present in the atomization cavity; and
the control unit is configured to control the mi-
crowave assembly to stop running and output a
prompt information if the aerosol-forming sub-
strate is not present in the atomization cavity.

13. The control device for the aerosol-generating appa-

ratus of any one of claims 9 to 11, wherein the mi-
crowave assembly comprises a microwave genera-
tion device and a microwave antenna, the microwave
antenna is connected to the microwave generation
device and configured to emit the microwaves gen-
erated by the microwave generation device into the
atomization cavity and to receive feedback signals,

the control unit is configured to control the mi-
crowave assembly to emit the microwaves into
the atomization cavity according to each micro-
wave frequency in the microwave frequency
range;
the detection unit is configured to detect feed-
back power values of the feedback signals cor-
responding to each microwave frequency; and
the search unit is configured to screen the target
microwave frequency in the microwave frequen-
cy range according to the feedback power val-
ues corresponding to each microwave frequen-
cy.

14. The control device for the aerosol-generating appa-
ratus of claim 13, wherein,

the detection unit is configured to detect oper-
ating power values corresponding to the micro-
wave of each microwave frequency output by
the microwave assembly;
the control device comprises:

a calculation unit, configured to calculate
the ratio between the feedback power val-
ues and the operating power values corre-
sponding to each microwave frequency to
obtain power ratios;
the search unit is configured to select the
target microwave frequency in the micro-
wave frequency range according to the
power ratios corresponding to each micro-
wave frequency.

15. The control device for the aerosol-generating appa-
ratus of claim 14, wherein,

the search unit is configured to determine the
minimum power ratio among the power ratios
corresponding to each microwave frequency;
and
the search unit is configured to search for the
microwave frequency corresponding to the min-
imum power ratio to determine the target micro-
wave frequency.

16. The control device for the aerosol-generating appa-
ratus of claim 13, wherein,

the search unit is configured to determine the
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minimum feedback power value among the
feedback power values corresponding to each
microwave frequency; and
the search unit is configured to search for the
microwave frequency corresponding to the min-
imum feedback power value to determine the
target microwave frequency.

17. An aerosol-generating apparatus, comprising:

an atomization cavity, configured to accommo-
date an aerosol-forming substrate;
a microwave assembly, configured to feed mi-
crowaves into the atomization cavity; and
the control device for the aerosol-generating ap-
paratus of any one of claims 9 to 16, the control
device being connected to the microwave as-
sembly.

18. An aerosol-generating apparatus, comprising:

a memory, a program or an instruction being
stored in the memory;
a processor, configured to execute the program
or the instruction stored in the memory to imple-
ment the steps of the control method for the aer-
osol-generating apparatus of any one of claims
1 to 8.

19. A readable storage medium, wherein a program or
an instruction is stored on the readable storage me-
dium, and when the program or the instruction is ex-
ecuted by a processor, the steps of the control meth-
od for the aerosol-generating apparatus of any one
of claims 1 to 8 are implemented.
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