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(54) METHOD FOR MEASURING NUMBER OF PUFFS AND AEROSOL GENERATING DEVICE

(57) The present disclosure relates to the technical
field of electronic atomization, and discloses a method for
measuring a number of puffs and an aerosol generating
device. In the method for measuring a number of puffs,
based on a relationship between a coil voltage and a
temperature at resonance, the coil voltage at each mo-
ment is collected in real time, a real-time temperature of
an induction heater assembly is determined according to
each coil voltage, and the number of puffs of the aerosol
generating device is measured according to the real-time
temperature. Then, the aerosol generating device is

replenished with energy according to the number of puffs,
an amount of aerosols can be guaranteed to be adjusted
to maintain in a vapeable state, and tastes and puff
experience can be improved. In addition, by determining
the number of puffs of the aerosol generating device
based on the coil voltage, dependence on a measuring
chip is eliminated, and the problem of insufficient or
excessive heat absorption of an aerosol generating sub-
strate caused by a fault of the measuring chip is avoided.
In addition, hardware cost can be further effectively re-
duced.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims the priority to
Chinese Patent Application No. 202310947315.6 filed
with the Chinese Patent Office on July 28, 2023 and
entitled "Method for Measuring Number of Puffs and
Aerosol Generating Device", which is incorporated here-
in in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of electronic atomization, and in particular, to a
method for measuring a number of puffs and an aerosol
generating device.

BACKGROUND

[0003] An aerosol generating device uses a heater to
heat and bake an aerosol generating substrate, and
generates aerosols for users.
[0004] The aerosol generating substrate can release a
volatile compound that can generate aerosols. This vo-
latile compound can be released by heating the aerosol
generating substrate. The number of aerosol generating
materials in the aerosol generating substrate is limited.
With an increase in the number of puffs, fewer and fewer
aerosols will be produced, resulting in a blander taste. As
a result, by measuring the number of puffs of the aerosol
generating substrate, energy can be quickly replenished,
and sufficient aerosols and better tastes are guaranteed.
[0005] In some solutions known to the inventor of the
present disclosure, the number of puffs is measured by a
measuring chip. However, this method increases the
hardware cost with a high failure rate.

SUMMARY

[0006] In view of this, some embodiments of the pre-
sent disclosure provide a method for measuring a num-
ber of puffs and an aerosol generating device, which can
accurately measure the number of puffs while saving
cost.
[0007] In a first aspect, some embodiments of the
present disclosure provide a method for measuring a
number of puffs. The method is applied to an aerosol
generating device, where the aerosol generating device
includes an induction heater assembly and a power
supply; the induction heater assembly includes an induc-
tion coil and a susceptor, the induction coil is configured
to generate a changing magnetic field when a changing
current flows therethrough, and the susceptor is config-
ured to heat when penetrated by the changing magnetic
field generated by the induction coil, to heat an aerosol
generating substrate to generate an aerosol; and the
power supply is used for providing energy for the induc-

tion heater assembly; and
the method includes:

obtaining coil voltages of the induction coil; and
determining the number of puffs of the aerosol gen-
erating device according to the coil voltages.

[0008] In some embodiments, the determining the
number of puffs of the aerosol generating device accord-
ing to the coil voltages includes:

determining, according to the coil voltages, a falling
value interval of the coil voltages;
determining a slope of the falling value interval; and
determining the number of puffs according to the
slope of the falling value interval.

[0009] In some embodiments, the determining, ac-
cording to the coil voltages, a falling value interval of
the coil voltages includes:

determining duration of the falling value interval; and
determining, according to the coil voltages and the
duration of the falling value interval, the falling value
interval of the coil voltages.

[0010] In some embodiments, the duration of the falling
value interval of the coil voltages is 2s or within.
[0011] In some embodiments, the determining, ac-
cording to the coil voltages, a falling value interval of
the coil voltages includes:

determining that each coil voltage is in a falling
process;
dividing the coil voltage in the falling process into a
plurality of falling sub-intervals according to a preset
time threshold;
determining slopes of the falling sub-intervals; and
determining to keep coil voltages of the falling sub-
intervals according to the slopes of the falling sub-
intervals, to form the falling value interval.

[0012] In some embodiments, the determining to keep
coil voltages of the falling sub-intervals according to the
slopes of the falling sub-intervals, to form the falling value
interval includes:

determining whether the slope of each falling sub-
interval satisfies a preset first slope threshold;
keeping the coil voltage of the falling sub-interval if
the slope is greater than or equal to the preset first
slope threshold, to form the falling value interval; and
discarding the coil voltage of the falling sub-interval if
the slope is less than the preset first slope threshold.

[0013] In some embodiments, the determining the
number of puffs according to the slope of the falling value
interval includes:
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determining whether the slope satisfies a preset
second slope threshold; and
determining that a puff action exists in the falling
value interval and increasing the number of puffs
by one if the slope is greater than or equal to the
preset second slope threshold.

[0014] In some embodiments, the method further in-
cludes: classifying the puff action by degree according to
the slope of the falling value interval.
[0015] In some embodiments, the classifying the puff
by degree according to the slope of the falling value
interval includes:

determining that a degree of the puff action is deep
when the slope is greater than or equal to a first
preset puff threshold;
determining that a degree of the puff action is normal
when the slope is greater than or equal to a second
preset puff threshold and is less than the first preset
puff threshold; and
determining that a degree of the puff action is light
when the slope is less than the second preset puff
threshold.

[0016] In some embodiments, the obtaining a coil vol-
tage of the induction coil includes:

collecting coil voltages of the induction coil; and
performing filtering on the coil voltages by a moving
average filtering method.

[0017] In a second aspect, the embodiments of the
present disclosure provide an aerosol generating device.
The aerosol generating device includes:

an induction heater assembly, where the induction
heater assembly includes an induction coil and a
susceptor, the induction coil is configured to gener-
ate a changing magnetic field when a changing
current flows therethrough, and the susceptor is
configured to heat when penetrated by the changing
magnetic field generated by the induction coil, to
heat an aerosol generating substrate to generate
an aerosol;
a power supply used for providing energy for the
induction heater assembly; and
a controller, where the controller is connected to the
induction heater assembly and the power supply,
and is used for performing the method for measuring
a number of puffs described above.

[0018] In a third aspect, another embodiment of the
present disclosure further provides a non-volatile com-
puter-readable storage medium. The computer-readable
storage medium stores a computer-executable instruc-
tion, where when executed by a controller, the computer-
executable instruction causes the controller to perform

the method described above.
[0019] In a fourth aspect, another embodiment of the
present disclosure further provides a computer program
product. The computer program product includes a com-
puter program stored in a non-volatile computer-read-
able storage medium, where the computer program in-
cludes a program instruction, and when executed by a
controller, the program instruction causes the controller
to perform the method described above.
[0020] The present disclosure provides the method for
measuring a number of puffs. The method is applied to
the aerosol generating device. The aerosol generating
device includes the induction heater assembly and the
power supply; the induction heater assembly includes the
induction coil and the susceptor, the induction coil is
configured to generate the changing magnetic field when
the changing current flows therethrough, and the sus-
ceptor is configured to heat when penetrated by the
changing magnetic field generated by the induction coil,
to heat the aerosol generating substrate to generate the
aerosol; and the power supply is used for providing the
energy for the induction heater assembly. The method
includes: after obtaining the coil voltage of the induction
coil, determining the number of puffs of the aerosol gen-
erating device according to the coil voltages.
[0021] In this embodiment, based on a relationship
between a coil voltage and a temperature at resonance,
the coil voltage at each moment is collected in real time, a
real-time temperature of the induction heater assembly is
determined according to each coil voltage, and the num-
ber of puffs of the aerosol generating device is measured
according to the real-time temperature. Then, the aerosol
generating device is replenished with energy according
to the number of puffs, an amount of aerosols can be
guaranteed to maintain in a vapeable state, and tastes
and puff experience can be improved. In addition, by
determining the number of puffs of the aerosol generating
device based on the coil voltage, dependence on a
measuring chip is eliminated, and the problem of insuffi-
cient or excessive heat absorption of an aerosol gener-
ating substrate caused by a fault of the measuring chip is
avoided. In addition, hardware cost can be further effec-
tively reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] One or more embodiments are illustratively de-
scribed through drawings in corresponding accompany-
ing drawings, and such illustrative description does not
constitute limitation to the embodiments. Elements with
the same reference numerals in the accompanying draw-
ings are shown as similar elements, and the drawings in
the accompanying drawings do not constitute scale lim-
itation unless otherwise stated.

FIG. 1 is a schematic structural diagram of an aerosol
generating device in some embodiments of the pre-
sent disclosure;
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FIG. 2 is a schematic structural diagram of an aerosol
generating device in some embodiments of the pre-
sent disclosure;
FIG. 3 is a schematic structural diagram of an aerosol
generating device in some embodiments of the pre-
sent disclosure;
FIG. 4 is a schematic structural diagram of an aerosol
generating device in some embodiments of the pre-
sent disclosure;
FIG. 5 is a schematic structural diagram of an aerosol
generating product in some embodiments of the
present disclosure;
FIG. 6 is a schematic flowchart of a method for
measuring a number of puffs in some embodiments
of the present disclosure; and
FIG. 7 is a waveform diagram of a coil voltage in
some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0023] The present disclosure will be described in de-
tail with reference to specific embodiments. The following
embodiments will be conducive to further understanding
of the present disclosure by those of ordinary skill in the
art, but does not limit the present disclosure in any form. It
should be noted that for those of ordinary skill in the art,
they can make several transformations and improve-
ments on the premise without deviating from a concept
of the present disclosure. These transformations and
improvements should fall within the protection scope of
the present disclosure.
[0024] In order to make objectives, technical solutions,
and advantages of the present disclosure clearer, the
present disclosure will be further described below in de-
tail with reference to accompanying drawings and embo-
diments. It should be understood that specific embodi-
ments described herein are merely used to explain the
present disclosure rather than limit the present disclo-
sure.
[0025] It should be noted that, if there is no conflict, all
features in the embodiments of the present disclosure
can be combined with each other, which are within the
protection scope of the present disclosure. In addition,
although functional modules are divided in the schematic
diagram of the device and logical order is shown in the
flowchart, in some cases, the steps shown or described
may be performed based on functional division different
from that in the device or in an order different from that in
the flowchart. In addition, the words such as "first", "sec-
ond", and "third" used herein do not constitute limitation to
the data or performing order, but merely distinguish the
same or similar items with basically the same function
and function.
[0026] Unless otherwise defined, all technical and
scientific terms used by the present disclosure have
the same meanings as those commonly understood by
those of ordinary skill in the art of the present disclosure.
The terms used in the description of the present disclo-

sure are merely for the purpose of describing specific
embodiments, and are not used to limit the present dis-
closure. As used in the description, the term "and/or"
includes any and all combinations of one or more relevant
listed items.
[0027] In addition, technical features involved in the
implementations of the present disclosure described be-
low can be combined with each other as long as there is
no conflict.
[0028] FIG. 1 to FIG. 4 show an aerosol generating
device 10 according to some embodiments of the present
disclosure. The aerosol generating device includes a
chamber 11, an induction heater assembly 12, a power
supply 14, and a controller 15. The controller 15 is elec-
trically connected to the power supply 14 and the induc-
tion heater assembly 12.
[0029] The chamber 11 is used to receive an aerosol
generating product 20. The aerosol generating product
20 may be inserted or pulled out from the chamber 11
through an opening A in the aerosol generating device
10.
[0030] As shown in FIG. 5, in some embodiments, the
aerosol generating product 20 includes a filter tip seg-
ment 21 and a substrate material segment 22. The sub-
strate material segment 22 includes an aerosol generat-
ing substrate. The aerosol generating substrate may
release a volatile compound that may generate aerosols.
This volatile compound may be released by heating the
aerosol generating substrate. The aerosol generating
substrate may be a solid aerosol generating substrate.
Alternatively, the aerosol generating substrate may in-
clude solid and liquid components.
[0031] In some embodiments, the aerosol generating
substrate may include a tobacco-containing material that
includes volatile tobacco flavor compounds that are re-
leased from the substrate when heated. Alternatively, the
aerosol generating substrate may include a non-tobacco
material. The aerosol generating substrate may further
include an aerosol generating material. Examples of the
aerosol generating material are glycerol and propylene
glycol.
[0032] An aerosol generated by heating the substrate
material segment 22 is transported to a user through the
filter tip segment 21, and the filter tip segment 21 may be a
cellulose acetate filter tip segment. The filter tip segment
21 may spray a flavoring liquid to provide an aroma, or
separate fibers coated with the flavoring liquid may be
inserted into the filter tip segment, to improve persistence
of a taste transported to the user. The filter tip segment 21
may also have a spherical or cylindrical capsule, and the
capsule may include flavoring substance-containing con-
tents.
[0033] Components of the aerosol generating product
20 related to this embodiment are shown merely in FIG. 3.
Accordingly, those of ordinary skill in the art related to this
embodiment should understand that the aerosol gener-
ating product 20 may further include general components
other than those shown in FIG. 3, for example, a cooling
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segment for cooling the aerosol generated by heating the
substrate material section 22, to enable the user to puff
the aerosol cooled to an appropriate temperature.
[0034] The power supply 14 provides electric power for
operating of the aerosol generating device 10. For ex-
ample, the power supply 14 may provide electric power
for the induction heater assembly 12, and the induction
heater assembly 12 heats and generates heating energy
after receiving the electric power, electric power required
by a display device, a sensor, and an electric motor. In
addition, the power supply 14 may provide electric power
required for operating of other elements provided in the
aerosol generating device 10, such as electric power
required by the display device, the sensor, and the elec-
tric motor. The power supply 14 may be a rechargeable
battery or a disposable battery. The power source 14 may
be, but is not limited to, a lithium iron phosphate (LiFe-
PO4) battery. For example, the power supply 14 may be a
lithium cobaltate (LiCo02) battery or a lithium titanate
battery.
[0035] When the aerosol generating product 20 is in-
serted into the chamber 11, the induction heating assem-
bly 12 may generate the heating energy through the
electric power provided by the power supply 14. The
heating energy is transferred to the aerosol generating
product 20, and the aerosol generating substrate in the
aerosol generating product is raised in temperature, to
generate the aerosol. The generated aerosol is trans-
ferred, through the filter tip segment 21 of the aerosol
generating product 20, to a user for being puffed.
[0036] The aerosol generating substrate in the aerosol
generating product 20 is heated by the induction heater
assembly 12, to generate a vapeable aerosol. The in-
duction heater assembly 12 includes an induction coil
121 and a susceptor 122. When a changing current flows
through the induction coil 121, the induction coil 121
generates a changing magnetic field. When the changing
magnetic field penetrates the susceptor 122, the suscep-
tor 122 heats, to directly or indirectly heat the aerosol
generating substrate and generate the aerosol.
[0037] In some embodiments, the induction heater
assembly 12 further includes a capacitor C1, a switch
K1, and a switch K2. A first end of the switch K1 is
connected to the power supply 14, the switch K1 is
connected to the switch K2 in series, a second end of
the switch K1 is connected to an input end of the capacitor
C1, a second end of the switch K2 is connected to a
ground terminal, and the capacitor C1 is connected to the
induction coil 121 in series. Specifically, a heating prin-
ciple of the induction heater assembly is that the capa-
citor C1 and the induction coil 121 form an LC oscillator.
When the power supply 14 outputs a direct current vol-
tage, the direct current voltage is provided for the LC
oscillator through the switch K1. In this case, the capa-
citor C1 also starts to be charged based on the direct
current voltage. When a voltage on the capacitor C1
reaches a value, the switch K1 is turned off since an
on voltage is reduced to be lower than a threshold. When

the switch K1 is turned off, the capacitor C1 starts to
discharge through the switch K2. Based on this, the LC
oscillator generates inverted oscillation through alternat-
ing energy storage and discharge of the capacitor C1,
and forms an alternating current flowing through the
induction coil 121, and then the induction coil 121 gen-
erates the alternating magnetic field. The susceptor 122
is induced to form eddy current heating in the alternating
magnetic field.
[0038] With reference to FIG. 1 to FIG. 4, in some
embodiments, the induction coil 121 is arranged on an
outer surface of a tubular substrate. The tubular sub-
strate is a tubular assembly in an axial direction of the
chamber and surrounding the chamber. In some embo-
diments, the tubular substrate may be the tubular as-
sembly made from a thermal insulation material.
[0039] It can be understood that the susceptor 122 is
made of a metal material, for example, a permalloy or
stainless iron. Then, the susceptor 122 may heat in the
changing magnetic field generated by the induction coil
121, to convert electric energy into heat energy. A shape
of the susceptor 122 may be set by those of ordinary skill
in the art voluntarily. With reference to FIG. 1, in some
embodiments, the susceptor 122 is a metal pipe, and may
be used as an inner wall of the chamber 11. When the
aerosol generating product 20 is inserted into the cham-
ber 11, the susceptor 122 come into contact with the
aerosol generating product 20. Then, when the susceptor
122 heats, the heating energy may be effectively trans-
ferred to the aerosol generating product 20 to bake the
aerosol generating substrate.
[0040] With reference to FIG. 4, in some embodiments,
the susceptor 122 is a metal plate and is arranged in the
chamber. When the aerosol generating product is in-
serted into the chamber, the susceptor 122 penetrates
the aerosol generating product 20 and comes into con-
tact with the aerosol generating substrate. Then, when
the susceptor 122 heats, the heating energy may be
effectively transferred to the aerosol generating product
20, to bake the aerosol generating substrate.
[0041] With reference to FIG. 3, in some embodiments,
a metal plate or a metal needle is embedded in the
aerosol generating product 20. When the aerosol gen-
erating product 20 is inserted into the chamber 11, the
embedded metal plate or metal needle is used as the
susceptor 122, and heats under the action of the chan-
ging magnetic field generated by the induction coil 121, to
bake the aerosol generating substrate.
[0042] With reference to FIG. 2, in some embodiments,
when the susceptor 122 heats, the heating energy may
be effectively transferred to airflow passing through the
susceptor. Heated airflow enters the aerosol generating
product 20 to bake the aerosol generating substrate.
[0043] The controller 15 may control overall operating
of the aerosol generating device 10. Specifically, the
controller 15 controls operating of the power supply 14
and the induction heater assembly 12, and may also
control operating of another device. In some embodi-
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ments, the controller 15 includes a memory for storing a
program instruction corresponding to the method for
measuring a number of puffs in any of the following
method embodiments, and further includes a monitoring
circuit or a timer for monitoring power supply time, and a
measuring circuit for collecting the coil voltage, etc. Then,
when the method for measuring a number of puffs in any
of the following method embodiments is implemented,
the number of puffs is measured based on the coil vol-
tage. In this way, energy is replenished quickly, an
amount of aerosols can be guaranteed to maintain in a
vapeable state, and tastes and puff experience can be
improved. In addition, dependence on a measuring chip
is eliminated, and the problem of insufficient or excessive
heat absorption of an aerosol generating substrate
caused by a fault of the measuring chip is avoided. In
addition, hardware cost can be further effectively re-
duced.
[0044] In combination with the illustrative application
and implementation of the aerosol generating device
according to the embodiment of the present disclosure,
the method for measuring a number of puffs according to
some embodiments of the present disclosure will be
described below. With reference to FIG. 6, FIG. 6 is a
schematic flowchart of the method for measuring a num-
ber of puffs according to some embodiments of the pre-
sent disclosure. It can be understood that the performing
subject of the control method may be one or more con-
trollers. As shown in FIG. 6, the method includes:
S10: coil voltages of the induction coil are obtained.
[0045] Based on the heating principle of the induction
heater assembly, it can be learned that when the power
supply inputs electric energy into the induction heater
assembly, the induction coil forms an alternating current
based on the electric energy, and a driving circuit outputs
the coil voltages of the induction coil based on the alter-
nating current. In this case, the controller collects the coil
voltages of the induction coil based on a sampling fre-
quency, and store the coil voltages of the induction coil
according to the sampling time. Optionally, the sampling
frequency may be per microsecond or millisecond.
[0046] In some embodiments, with reference to FIG. 7,
FIG. 7 is a waveform diagram of the coil voltage in some
embodiments of the present disclosure. As shown in FIG.
7, a horizontal axis is operating time of the aerosol gen-
erating device, and a vertical axis is the coil voltage
collected based on the sampling frequency during the
operating time. A stage before a moment t2 is referred to
as a preheating state. In this stage, the susceptor adopts
two different sensing materials, one sensing material has
a positive temperature coefficient feature, the other sen-
sing material has a negative temperature coefficient
feature, the two sensing materials have different Curie
temperature points, and when the sensing material hav-
ing the negative temperature coefficient feature reaches
the Curie temperature point at a moment t1, the coil
voltage reaches a lowest point. After the moment t2,
the aerosol generating device may directly enter a puff

stage, or enter the puff stage after a degree of heat
preservation stage (a temperature fall interval adjacent
to the moment t2). In this case, the aerosol generating
substrate reaches an extent of sufficient aerosol genera-
tion. In the puff stage, the user puffs away the generated
aerosols, and new cold airflow enters the aerosol gen-
erating product. Then, a temperature of the susceptor
falls rapidly, and the coil voltage also falls accordingly.
Once the temperature fall is recognized by the controller,
higher give power is provided for the induction heater
assembly to raise the temperature of the susceptor.
Thus, when the puff action occurs, the coil voltage shows
a change from rapid fall to rapid rise, for example, an
interval t3 to t4 and an interval t5 to t6, representing
occurrence of one puff action each. In some embodi-
ments, since the induction coil is directly connected to a
battery cell, the coil voltage is easily affected by attenua-
tion of a capacity of a battery cell. For example, in a
process after the moment t2, the coil voltage shows a
very slow fall trend regardless of intentional temperature
control. In some embodiments, the controller may alter-
natively control the temperature to make the coil voltage
in the fall trend.
[0047] In some embodiments, when the coil voltage is
collected, a directly collected coil voltage may jump. In
order to prevent erroneous determination of the number
of puffs caused by the jump of the coil voltage, the coil
voltage may be subjected to filtering after the coil voltage
is collected. For example, a moving average filtering
method is used for filtering on the coil voltage. Specifi-
cally, a size of a time window is defined, that is, how many
sampling points are averaged. Then, based on the time
window, the coil voltages corresponding to a current time
point and a plurality of previous sampling points are
obtained and averaged, and an average calculation re-
sult is taken as a filtering result of the current time point.
Then, the coil voltage corresponding to a next time point
of the current time point is taken as a last sampling point
of the time window, a first sampling point of the time
window is discarded, and then the coil voltages in a
new queue are averaged, to obtain the coil voltage of
the next time point. Based on this, through filtering on the
coil voltage corresponding to each sampling time point,
accuracy of the coil voltage corresponding to each mo-
ment is improved.
[0048] S20: the number of puffs of the aerosol gener-
ating device is determined according to the coil voltages.
[0049] The aerosol generating device generates the
aerosol by heating the aerosol generating product, and
when the aerosol generating device is puffed, cold air
generated by the puff enters the aerosol generating
device, and reduces the temperature of the susceptor.
Thus, during work of the aerosol generating device, the
number of puffs of the aerosol generating device may be
learned by measuring the temperature of the susceptor. It
should be noted that in a resonant circuit, the coil voltage
and a quality factor interact with each other, and the
quality factor decreases with the increase of the tem-

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 740 768 A1 12

perature. Thus, when the aerosol generating device
works, the number of puffs of the aerosol generating
device may be determined according to the coil voltage
of the induction coil.
[0050] In some embodiments, step S20 includes:
S21: according to the coil voltages, a falling value interval
of the coil voltages is determined.
[0051] The controller performs sampling based on the
sampling frequency, obtains and stores the coil voltages
of the sampling points, and performs determination with
details as below.
[0052] In some embodiments, the controller compares
the coil voltage at the current sampling point with the coil
voltage at the previous sampling point, determines
whether the coil voltage at the current sampling point
is in a falling process at first, and then determines the
falling value interval of the coil voltage according to the
coil voltage in the falling process.
[0053] For example, when the controller collects an nth

coil voltage Un, the controller compares the nth coil vol-
tage Un with the (n‑1)th coil voltage Un‑1. If the nth coil
voltage Un is greater than the (n‑1)th coil voltage Un‑1, it is
considered that the coil voltage Un is a rising process.
[0054] In this case, the controller continues collecting
(n+1)th and (n+2) coil voltages Un+1, Un+2, .... If the (n+1)th
coil voltage Un+1 is less than the nth coil voltage Un, it is
considered that the coil voltage Un+1 starts to fall, and the
nth coil voltage Un may be regarded as a start point of this
falling process.
[0055] If the (n+2)th coil voltage Un+2 is less than the
(n+1)th coil voltage Un+1, it is considered that the coil
voltage Un+2 is still in the falling process.
[0056] If the (n+3)th coil voltage Un+3 is greater than the
(n+2)th coil voltage Un+2, it is considered that the coil
voltage Un+3 starts to rise, and the (n+2)th coil voltage
Un+2 may be regarded as an end point of this falling
process. Thus, the nth, the (n+1)th, and the (n+2)th coil
voltages Un, Un+1, Un+2 may form one falling value inter-
val of the coil voltages, and the next step S22 may be
performed.
[0057] In some embodiments, determining the puff
action based on the temperature fall of the heating ele-
ment is easily influenced by a temperature fall caused by
the attenuation of the cell of the power supply or the
temperature control. For example, as shown in FIG. 7,
in the interval t2 to t3, the coil voltages collected by the
controller keep in the falling process due to the influence
of the attenuation of the capacity of the battery cell or
intentional temperature control, but no puff actions exit
within the falling value interval collected in this interval. In
general, the temperature fall caused by the puff features
short fall time and a large temperature fall magnitude the
temperature fall of the heating element caused by the
puff. The temperature fall caused by the attenuation of
the cell of the power supply or the temperature control
features long fall time and a small temperature change
magnitude. In view of that, the controller may compare
the coil voltage at the current sampling point with the coil

voltage at the previous sampling point, determine
whether the coil voltage at the current sampling point
is in the falling process at first, and then determine the
falling value interval of the coil voltage in combination with
duration of the falling process.
[0058] For further description with the example de-
scribed above, if the (n+1)th coil voltage Un+1 is less than
the nth coil voltage Un, it is considered that the coil voltage
Un+1 starts to fall, and the nth coil voltage Un may be
regarded as a start point of this falling process, and Un
and Un+1 are put into the current falling value interval.
[0059] If the (n+2)th coil voltage Un+2 is less than the
(n+1)th coil voltage Un+1, it is considered that the coil
voltage Un+2 is still in the falling process. Then, a time
difference between sampling time of Un+2 and sampling
time of the start point Un is determined. If the time differ-
ence satisfies a preset time threshold, Un+2 is put into the
current falling value interval.
[0060] If the (n+3)th coil voltage Un+3 is greater than the
(n+2)th coil voltage Un+2, it is considered that the coil
voltage Un+3 starts to rise, and the (n+2)th coil voltage
Un+2 may be regarded as an end point of this falling
process. Thus, Un, Un+1, Un+2 may form one falling value
interval of the coil voltages.
[0061] If the (n+3)th coil voltage Un+3 is less than the
(n+2)th coil voltage Un+2, it is considered that the coil
voltage Un+3 is still in the falling process. Then, a time
difference between sampling time of Un+3 and the sam-
pling time of the start point Un is determined. If the time
difference does not satisfy a preset time threshold (or the
time difference exceeds the preset time threshold), it can
be understood that the falling process keeps going from
the start point Un to Un+3, and the duration of the falling
value interval exceeds the preset time threshold. It in-
dicates that the falling value interval slowly falls. Then,
the falling value interval may be discarded. In other
words, Un, Un+1, Un+2 that are put into the falling value
interval may be discarded, and the start point of the falling
value interval may be re-determined. For example, Un+3
is put into the current falling value interval, and Un+3 is
regarded as a new start point of the current falling value
interval. For example, a coil voltage that is collected after
Un+3 and is in the falling process is taken as a new start
point.
[0062] In the embodiment, the time difference between
each coil voltage collected and the start point is deter-
mined one by one. In some embodiments, by setting a
function such as timing, the time difference can be merely
determined for the coil voltage collected after a period of
time from the start point. In this way, some operations can
be reduced.
[0063] In some embodiments, the controller may com-
pare the coil voltage at the current sampling point with the
coil voltage at the previous sampling point. As long as the
coil voltage is in the falling process, the coil voltage is put
into the falling value interval, the overall falling value
interval may be divided into a plurality of falling sub-
intervals, and the falling sub-intervals may be divided

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 740 768 A1 14

in chronological order according to a preset time thresh-
old. In this way, the coil voltage of the falling sub-interval
having earlier sampling time may be discarded, and
merely the coil voltage of a last falling sub-interval having
later sampling time is kept in the falling value interval. In
this way, operations are reduced, the process of deter-
mining the puff action is not easily affected by the tem-
perature fall caused by the attenuation of the cell of the
power supply or the temperature control, and accuracy of
measuring of the number of puffs is increased.
[0064] In some embodiments, due to temperature con-
trol logic adopted by the aerosol generating device, when
the temperature falls to an extent due to the puff, power
may be provided for the heating element, and the tem-
perature of the heating element rises. Thus, after the puff
action occurs, an obvious temperature rise process may
occur. In other words, the puff action is accompanied by
the following temperature rise process when occurring.
When such a case is reflected in a temperature curve, the
temperature falls at first and then rises. It may alterna-
tively be understood that the puff action occurs at a
moment approaching the end point in the falling value
interval. Thus, the controller may compare the coil vol-
tage at the current sampling point with the coil voltage at
the previous sampling point. As long as the coil voltage is
in the falling process, the coil voltage is put into the falling
value interval, and after the end point of the falling value
interval appears, merely part of the coil voltage of the last
falling sub-interval in the falling value interval is kept. In
addition, the duration of the kept coil voltage satisfies the
preset time threshold, the next step S22 is performed. In
this way, the operations are reduced, a sufficient quantity
of coil voltages are guaranteed for an operation of the
slope, and the accuracy of measuring of the number of
puffs is increased.
[0065] In the embodiment, the preset time threshold
may control the duration of the falling value interval, such
that the accuracy of measuring of the number of puffs is
increased advantageously. In some embodiments, the
preset time threshold is 0s to 2s. Accordingly, the duration
of the falling value interval processed in the next step S22
is preferably controlled to 2s or within.
[0066] In some embodiments, after determining the
falling value interval, the controller may alternatively
divide the falling value interval into a plurality of falling
sub-intervals, perform a slope operation on the start point
and end point of each falling sub-interval separately, and
determine the slope of each falling sub-interval. Whether
the slopes satisfy a preset first slope threshold is deter-
mined. If the slope is less than the preset first slope
threshold, it indicates that the temperature fall in the
falling sub-interval is very gentle and no puff action exists,
and the coil voltage corresponding to the falling sub-
interval is discarded. If the slope is greater than or equal
to the preset first slope threshold, it indicates that the
temperature fall in the falling sub-interval is sharp, and
the puff action probably exists, the coil voltage in the
falling sub-interval is kept, and the next step S22 is

performed. In some embodiments, the coil voltages of
a plurality of falling sub-intervals that satisfy the preset
first slope threshold are combined to form a new falling
value interval, and the next step S22 is performed.
[0067] In some embodiments, the controller may alter-
natively divide the falling sub-intervals step by step in the
process of determining the falling value interval, perform
a slope operation on the start point and end point of each
falling sub-interval, and determine the slope of each
falling sub-interval. Whether the slope satisfies the preset
first slope threshold is determined. If the slope is less than
the preset first slope threshold, it indicates that the tem-
perature fall in the falling sub-interval is very gentle and
no puff action exists probably, and the coil voltage corre-
sponding to the falling sub-interval is discarded. If the
slope is greater than or equal to the preset first slope
threshold, it indicates that the temperature fall in the
falling sub-interval is sharp, and the puff action probably
exists, the coil voltage in the falling sub-interval is kept,
and the next step S22 is performed. In some embodi-
ments, the coil voltages of the plurality of falling sub-
intervals that satisfy the preset first slope threshold may
alternatively be combined to form a new falling value
interval, and the next step S22 is performed.
[0068] The method on how to determine the falling
value interval in the embodiments may be used sepa-
rately or in combination without conflicting with each
other.
[0069] S22: a slope of the falling value interval is de-
termined.
[0070] In some embodiments, after the falling value
interval is determined, the slope of the falling value
interval is calculated based on the start point and the
end point of the falling value interval. The slope of the
falling value interval may be determined based on a linear
function, the coil voltage, and the moment corresponding
to the coil voltage. It should be noted that the linear
function is a function of first degree. With an analytic
expression of the function of first degree, the coil voltage
and the moment corresponding to the coil voltage are
substituted into the analytic expression of the function of
first degree, and the slope of the falling value interval may
be determined.
[0071] In some embodiments, after the falling value
interval is determined, all the coil voltages may alterna-
tively be divided into a plurality of segments, and the
slope operation may be performed separately based on
the start point and end point of each segment of coil
voltage. Then, an average operation may be performed
on the slopes of the plurality of segments of coil voltages,
to obtain the slope of the falling value interval.
[0072] S23: the number of puffs is determined accord-
ing to the slope of the falling value interval.
[0073] In some embodiments, after the slope of the
falling value interval is obtained, whether the slope sa-
tisfies a preset second slope threshold is determined. It is
considered that a puff action exists in the falling value
interval and the number of puffs is increased by one
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through recognition of the puff action if the slope is greater
than or equal to the preset second slope threshold. If the
slope of the falling value interval is less than the preset
second slope threshold, the falling value interval may be
caused by the attenuation of the capacity of the battery
cell or the intentional temperature control, no puff action
exists, and the number of puffs is not increased.
[0074] In some embodiments, in the process of deter-
mining the number of puffs of the aerosol generating
device, the puff action may be classified by degree ac-
cording to the slope of the falling value interval. Specifi-
cally, the slope of the falling value interval is obtained at
first, and then whether the slope satisfies a first puff
threshold and/or a second puff threshold is determined.
It is determined that a degree of the puff action is deep if
the slope is greater than or equal to the first puff threshold.
It is determined that a degree of the puff action is normal
when the slope is less than the first puff threshold and
greater than or equal to the second puff threshold. It is
determined that a degree of the puff action is light when
the slope is less than the second puff threshold. It can be
understood that the deep puff, the normal puff, and the
light puff are differentiated names based on the puff
amount and/or puff duration of the user. The recognition
of the degree of the puff action is conducive to the under-
standing and statistics of habits of the user and to perso-
nalized control over the habits of the user.
[0075] To sum up, in the method for measuring a
number of puffs according to the embodiment of the
present disclosure, based on a relationship between a
coil voltage and a temperature at resonance, the coil
voltage at each moment is collected in real time, a
real-time temperature of the induction heater assembly
is determined according to each coil voltage, and the
number of puffs of the aerosol generating device is
measured according to the real-time temperature. Then,
the aerosol generating device is replenished with energy
according to the number of puffs, an amount of aerosols
can be guaranteed to be adjusted to maintain in a vape-
able state, and tastes and puff experience can be im-
proved. In addition, by determining the number of puffs of
the aerosol generating device based on the coil voltage,
dependence on a measuring chip is eliminated, and the
problem of insufficient or excessive heat absorption of an
aerosol generating substrate caused by a fault of the
measuring chip is avoided. In addition, hardware cost can
be further effectively reduced.
[0076] It should be noted that the embodiment of the
device described above is merely illustrative, the units
described as separated components can be physically
separated or not, and the components displayed as the
units can be physical units or not, that is, the components
can be located in one place or distributed over a plurality
of network units. Some or all modules can be selected
according to actual needs to achieve the objectives of the
solution of the embodiment.
[0077] The embodiments of the present disclosure
provide a non-volatile computer-readable storage med-

ium. The computer-readable storage medium stores a
computer-executable instruction. When executed by the
controller, for example, the controller 15 in FIG. 1, the
computer-executable instruction causes the controller to
perform the method for measuring a number of puffs in
any of the method embodiments, for example, steps S10
to S20 of the method in FIG. 6 described above.
[0078] The embodiments of the present disclosure
provide a computer program product. The computer
program product includes a computer program stored
in a non-volatile computer-readable storage medium.
The computer program includes a program instruction,
and when executed by a controller, the program instruc-
tion causes the controller to perform the method for
measuring a number of puffs in any of the method em-
bodiments, for example, steps S10 to S20 of the method
in FIG. 6 described above.
[0079] It can be clearly understood by those of ordinary
skill in the art from the description of the implementations
that the implementations can be implemented by means
of computer software and general hardware platforms, or
can be implemented through the hardware certainly. For
those of ordinary skill in the art, all or some processes in
the method of the embodiments described above can be
implemented by instructing related hardware by the com-
puter program. The program may be stored in a compu-
ter-readable storage medium, and the program may in-
clude the processes of the method embodiments de-
scribed above when executed. The storage medium
may be a magnetic disk, an optical disk, a read-only
memory (ROM), or a random access memory (RAM).
[0080] Finally, it should be noted that the embodiments
described above are merely used for describing the
technical solution of the present disclosure, rather than
limiting the same. Under the idea of the present disclo-
sure, the technical features in the embodiments or dif-
ferent embodiments described above can alternatively
be combined, and steps can be implemented in any
order, and have many other changes in different aspects
of the present disclosure as mentioned above, which are
not provided in details for brevity. Although the present
disclosure has been described in detail with reference to
the foregoing embodiments, those of ordinary skill in the
art should understand that the technical solution de-
scribed in the foregoing embodiments can still be mod-
ified, or some technical features in the technical solution
can be equivalently replaced. However, these modifica-
tions or replacements do not make the essence of a
corresponding technical solution depart from the scope
of the technical solution of the embodiments of the pre-
sent disclosure.

Claims

1. A method for measuring a number of puffs, applied to
an aerosol generating device, wherein the aerosol
generating device comprises an induction heater
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assembly and a power supply; the induction heater
assembly comprises an induction coil and a suscep-
tor, the induction coil is configured to generate a
changing magnetic field when a changing current
flows therethrough, and the susceptor is configured
to heat when penetrated by the changing magnetic
field generated by the induction coil, to heat an
aerosol generating substrate to generate an aerosol;
and the power supply is used for providing energy for
the induction heater assembly; and
the method comprises:

obtaining coil voltages of the induction coil; and
determining the number of puffs of the aerosol
generating device according to the coil voltages.

2. The method according to claim 1, wherein the de-
termining the number of puffs of the aerosol gener-
ating device according to the coil voltages com-
prises:

determining, according to the coil voltages, a
falling value interval of the coil voltages;
determining a slope of the falling value interval;
and
determining the number of puffs according to the
slope of the falling value interval.

3. The method according to claim 2, wherein the de-
termining, according to the coil voltages, a falling
value interval of the coil voltages comprises:

determining duration of the falling value interval;
and
determining, according to the coil voltages and
the duration of the falling value interval, the
falling value interval of the coil voltages.

4. The method according to claim 3, wherein the dura-
tion of the falling value interval of the coil voltages is
2s or within.

5. The method according to claim 2, wherein the de-
termining, according to the coil voltages, a falling
value interval of the coil voltages comprises:

determining that each coil voltage is in a falling
process;
dividing the coil voltage in the falling process into
a plurality of falling sub-intervals according to a
preset time threshold;
determining slopes of the falling sub-intervals;
and
determining to keep coil voltages of the falling
sub-intervals according to the slopes of the fall-
ing sub-intervals, to form the falling value inter-
val.

6. The method according to claim 5, wherein the de-
termining to keep coil voltages of the falling sub-
intervals according to the slopes of the falling sub-
intervals, to form the falling value interval comprises:

determining whether the slope of each falling
sub-interval satisfies a preset first slope thresh-
old;
keeping the coil voltage of the falling sub-interval
if the slope is greater than or equal to the preset
first slope threshold, to form the falling value
interval; and
discarding the coil voltage of the falling sub-
interval if the slope is less than the preset first
slope threshold.

7. The method according to any one of claims 2 to 6,
wherein the determining the number of puffs accord-
ing to the slope of the falling value interval comprises:

determining whether the slope satisfies a preset
second slope threshold; and
determining that a puff action exists in the falling
value interval and increasing the number of puffs
by one if the slope is greater than or equal to the
preset second slope threshold.

8. The method according to any one of claims 2 to 7,
further comprising:
classifying the puff action by degree according to the
slope of the falling value interval.

9. The method according to claim 8, wherein the clas-
sifying the puff by degree according to the slope of
the falling value interval comprises:

determining that a degree of the puff action is
deep when the slope is greater than or equal to a
first preset puff threshold;
determining that a degree of the puff action is
normal when the slope is greater than or equal to
a second preset puff threshold and is less than
the first preset puff threshold; and
determining that a degree of the puff action is
light when the slope is less than the second
preset puff threshold.

10. The method according to claim 1, wherein the ob-
taining coil voltages of the induction coil comprises:

collecting coil voltages of the induction coil; and
performing filtering on the coil voltages by a
moving average filtering method.

11. An aerosol generating device, comprising:

an induction heater assembly, wherein the in-
duction heater assembly comprises an induc-
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tion coil and a susceptor, the induction coil is
configured to generate a changing magnetic
field when a changing current flows there-
through, and the susceptor is configured to heat
when penetrated by the changing magnetic field
generated by the induction coil, to heat an aero-
sol generating substrate to generate an aerosol;
a power supply used for providing energy for the
induction heater assembly; and
a controller, wherein the controller is connected
to the induction heater assembly and the power
supply, and is used for performing the method for
measuring a number of puffs according to any
one of claims 1 to 10.
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