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(54) COOKING APPARATUS WITH FOOD TEMPERATURE SENSOR AND METHOD OF OPERATING 
THE SAME

(57) Provided is a system (100) for controlling a cook-
ing apparatus (102), which cooking apparatus comprises
a cooking chamber (104) and a heating system (106).
The system comprises a controller (122) configured to
receive a target core temperature to which food received
in the cooking chamber is to be heated. The controller
controls power supply to the heating system such that
the heating system heats the cooking chamber until a

trigger core temperature of the food sensed by the food
temperature sensor is reached. The controller then re-
duces or ceases power supply to the heating system in
response to the trigger core temperature being reached.
The trigger core temperature is lower than the target core
temperature. Further provided is a related method and
computer program.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a cooking apparatus, such as a cooking apparatus comprising a table-top cooking
appliance, whose operation is controlled using a food temperature sensor for sensing a core temperature of food being
cooked using the cooking apparatus.
[0002] The invention also concerns a method of operating such a cooking apparatus, and a related computer program.

BACKGROUND OF THE INVENTION

[0003] Various different types of cooking appliance are known, such as table-top cooking appliances. Table-top cooking
appliances are positionable by the user, and designed to fit, on a table-top or kitchen work-top. Thus, table-top cooking
appliances are different from built-in cooking appliances that are permanently installed in the kitchen.
[0004] One such type of table-top cooking appliance is the air fryer. Air fryers are already common kitchen appliances
but their popularity continues to grow. This may be at least partly due to air fryers tending to consume less energy relative
to built-in cooking appliances.
[0005] Known cooking appliances offer automatic settings and cooking programs for many different foods and prep-
arations. Important parameters such as time and temperature can also be set and permanently monitored. This makes
it possible to achieve a desired cooking temperature and for the user to be informed when the cooking process is complete.
[0006] However, challenges in designing such automatic settings and cooking programs remain, particularly in terms
of promoting energy-efficient cooking, and providing a desirable cooking result throughout the cooked food, including
at the food’s exterior.

SUMMARY OF THE INVENTION

[0007] The invention is defined by the claims.
[0008] According to examples in accordance with an aspect of the invention, there is provided a cooking apparatus
comprising: a cooking chamber for receiving food; a heating system for heating the cooking chamber; a food temperature
sensor for sensing a core temperature of the food; and a controller configured to: receive a target core temperature to
which the food is to be heated; receive one or more food parameters and/or one or more cooking apparatus-related
parameters; set a trigger core temperature that is lower than the target core temperature using the one or more food
parameters and/or one or more cooking apparatus-related parameters; control power supply to the heating system such
that the heating system heats the cooking chamber until the trigger core temperature of the food is sensed by the food
temperature sensor to be reached; reduce or cease said controlled power supply to the heating system in response to
the trigger core temperature being sensed by the food temperature sensor to be reached; and generate a control signal
signifying completion of cooking of the food in the cooking chamber, while the power supply to the heating system
remains reduced or ceased, when the target core temperature is sensed by the food temperature sensor to be reached.
[0009] The present invention is at least partly based on the realization that a food temperature sensor for sensing a
core temperature of food being cooked in a cooking chamber heated by a heating system can be used to make cooking
more energy efficient. In particular, the food temperature sensor can assist in making appropriate use of residual heat
in the cooking chamber following reduction or cessation of power supply to the heating system.
[0010] To this end, the power supply is reduced or ceased in response to the core temperature of the food, as sensed
using the food temperature sensor, reaching a trigger core temperature that is lower than the target core temperature
to which the food is intended to be heated, e.g. corresponding to a user-selected doneness level, such as rare, medium,
well-done, etc.
[0011] This reducing or ceasing of the power supply to the heating system may cause the temperature of the cooking
chamber to decrease, e.g. from a set cooking chamber temperature employed prior to the trigger core temperature being
reached.
[0012] However, the core temperature of the food may continue to increase, in spite of the reducing or ceasing of the
power supply, towards the target core temperature. This is at least partly due to the residual heat remaining in the cooking
chamber from before the power supply was reduced or ceased.
[0013] Reducing or ceasing power supply in response to the trigger core temperature being reached may also assist
in terms of lessening the risk of the target core temperature of the food being overshot, in other words overcooking of
the food.
[0014] Moreover, the reducing or ceasing of the power supply to the heating system in this way may help reduce the
volume of an overcooked boundary layer of the food, and hence enlarge the volume of the food that is cooked to the
desired doneness larger. This may be due to the food absorbing the residual heat in the cooking chamber in a relatively
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gentle way following reducing or ceasing of the power supply to the heating system.
[0015] The control signal signifying completion of cooking of the food, while the power supply to the heating system
remains reduced or ceased, is generated in response to the target core temperature being sensed by the food temperature
sensor to be reached.
[0016] The core temperature sensed by the food temperature sensor may, for example, be the same as the target
core temperature, or at least within a tolerance defined in respect of the target core temperature, e.g. within +/-10% of
the target core temperature.
[0017] In some embodiments, the cooking apparatus comprises a food temperature probe, with the food temperature
probe comprising the food temperature sensor.
[0018] Such a food temperature probe includes, for example, a sensor-comprising prong that is insertable into the
food to enable sensing of the core temperature of the food at an interior of the food where the sensor-comprising prong
is inserted.
[0019] It is noted that ceasing power supply, as opposed to merely reducing power supply, may assist to reduce energy
consumption and/or may assist to lessen the risk of overcooking of the food.
[0020] In embodiments in which the controlled power supply to the heating system is reduced (rather than ceased) in
response to the trigger core temperature being reached, the reduction in power supply may be implemented by causing
a cooking chamber temperature provided by the heating system to be lower compared to a cooking chamber temperature,
e.g. a set cooking chamber temperature, employed prior to the trigger core temperature being reached.
[0021] In some embodiments, the control signal controls a user output interface to alert a user of the completion of
cooking of the food in the cooking chamber.
[0022] The user may, for example, be informed by the user output interface of when to remove the food from the
cooking chamber.
[0023] Alternatively or additionally, the cooking apparatus may include a cooking chamber access mechanism that
controls access to the cooking chamber, e.g. via a lid or slidable drawer movable to access the cooking chamber, with
the control signal controlling the cooking chamber access mechanism to provide or enable access to the cooking chamber.
[0024] In some embodiments, the cooking apparatus comprises an air circulation system. In such embodiments, the
controller may be configured to control power supply to the air circulation system to circulate heated air in the cooking
chamber until the trigger core temperature is sensed by the food temperature sensor to be reached, and to reduce or
cease power supply to the air circulation system in response to the trigger core temperature being sensed by the food
temperature sensor to be reached.
[0025] The air circulation system may assist with increasing the core temperature of the food to reach the trigger core
temperature. By reducing or ceasing power supply to the air circulation system once the trigger core temperature is
reached, power consumption may be reduced. The risk of overcooking and/or drying out of the food may also be lessened.
[0026] It is noted, more generally, that implicit in the controller’s configuration is that the trigger core temperature is
set, using the one or more food parameters and/or one or more cooking apparatus-related parameters, to be sufficiently
high for the target core temperature to be reached while the power supply to the heating system remains reduced or
ceased.
[0027] The trigger core temperature may, for example, be set to be sufficiently high for the target core temperature to
be reached within the tolerance defined in respect of the target core temperature, following said reduction or ceasing of
power supply to the heating system.
[0028] In some embodiments, the controller is configured to execute an algorithm configured to set the trigger core
temperature to be sufficiently high for the target core temperature to be reached based on the food parameter(s) and/or
cooking apparatus-related parameter(s).
[0029] In some embodiments, the controller uses a model, for example a regression model, that sets the trigger core
temperature using the food parameter(s) and/or cooking apparatus-related parameter(s) as variables in the model. Such
a model may include coefficients for each of the variables. Such coefficients may vary according to the target core
temperature, in other words desired doneness level.
[0030] The coefficients of the model may, for instance, be determined empirically for a given cooking apparatus.
[0031] In some embodiments, the one or more food parameters is or are indicative of a type, initial condition, and/or
amount of the food.
[0032] In some embodiments, the one or more food parameters include(s) one or more of: a number of pieces of the
food received in the cooking chamber; a food filling level within the cooking chamber; an initial temperature of the food;
a meat type or vegetable type; at least one size dimension of the food; a mass of the food; and a mass per piece of the food.
[0033] The initial temperature of the food, which may be regarded as an example of an initial condition of the food,
may be room temperature, e.g. 20°C, or refrigerator temperature, e.g. 5°C. The initial temperature of the food may be
the food’s temperature prior to heating of the cooking chamber by the heating system to heat the food towards the trigger
core temperature.
[0034] In some embodiments, the initial temperature of the food is received by the controller from the food temperature
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sensor.
[0035] The meat type may include an animal-related meat type, such as chicken, pork, beef, venison, etc. Alternatively
or additionally, the meat type may include a cut-related meat type, such as fillet, sirloin or rump.
[0036] The at least one size dimension may be a thickness of the food, e.g. a thickness of a piece of the food.
[0037] It is noted that the mass of the food or the mass per piece of the food may be used in setting the trigger core
temperature, depending on the type/form of food being cooked in the cooking chamber.
[0038] Alternatively or additionally, the number of pieces of the food received in the cooking chamber or the food filling
level, e.g. of a food support, such as a basket, received in the cooking chamber for supporting the food, may be used
in setting the trigger core temperature, depending on the type/form of food being cooked in the cooking chamber.
[0039] The food parameter(s) can be received from any suitable input device. In some embodiments, the food param-
eter(s) is or are received via a user input interface, an optical food detection system, and/or a weighing scale.
[0040] The optical food detection system can, for example, include camera(s) arranged to image the food received in
the cooking chamber. In such embodiments, the controller may be configured to recognize the food, identify the type,
condition and/or estimate the amount of the food by processing image data received from the camera(s).
[0041] The user input interface may receive the food parameter(s) in any suitable manner, such as via user-selectable
options that enable user-entry of the type, initial condition, and/or amount of the food.
[0042] In some embodiments, for example as an alternative or in addition to being used for receiving food parameter(s),
such a user input interface is configured to enable user input of an indication of the target core temperature, with the
controller being configured to obtain the target core temperature from the indication of the target core temperature.
[0043] In embodiments in which the one or more cooking apparatus-related parameters is or are used to set the trigger
core temperature, the one or more cooking apparatus-related parameters may include at least one power supply pa-
rameter indicative of an amount of power supplied to the heating system to heat the cooking chamber until the trigger
core temperature is reached.
[0044] The power supply parameter(s), e.g. voltage supplied to the heating system, may facilitate setting of the trigger
core temperature.
[0045] As an alternative or in addition to the power supply parameter(s), the cooking apparatus-related parameter(s)
may include an initial temperature of the cooking chamber prior to heating of the cooking chamber by the heating system
that heats the food towards the trigger core temperature.
[0046] In some embodiments, and irrespective of whether or how the trigger core temperature is set, the controller is
configured to, using the one or more food parameters and/or the one or more cooking apparatus-related parameters,
estimate a cooking time required for the target core temperature of the food to be reached.
[0047] In some embodiments, the controller is configured to calculate estimations indicative of when the target core
temperature of the food will be reached based on core temperature data from the food temperature sensor.
[0048] In such embodiments, the controller may be configured to control a user output interface, for example the user
output interface that is controlled to alert the user of the completion of cooking of the food in the cooking chamber, to
communicate, during cooking of the food, the estimations indicative of when the target core temperature of the food will
be reached.
[0049] A frequency with which the controller calculates, e.g. and controls the user output interface to communicate,
the estimations may increase as the target core temperature is determined, via the core temperature data, to be closer
to being reached.
[0050] In this way, the user may be kept reliably informed of the cooking time, e.g. how much longer the cooking time
is estimated to take.
[0051] More generally, the cooking apparatus may include a cooking appliance, which cooking appliance includes the
cooking chamber and the heating system.
[0052] In embodiments in which the cooking apparatus includes the air circulation system, the air circulation system
may be included in the cooking appliance.
[0053] The cooking appliance may be a table-top cooking appliance. Such a table-top cooking appliance may be
positionable by the user on a table-top or kitchen work-top.
[0054] Table-top cooking appliances may be utilized for cooking in a less energy consumptive way. Hence the food
temperature sensor-based resting time triggering of the present disclosure may be particularly apposite in the context
of a table-top cooking appliance.
[0055] Moreover, the heat dissipation characteristics of such a table-top cooking appliance, e.g. an air fryer, have
been found to be particularly suitable in the context of the food temperature sensor-based resting time triggering of the
present disclosure. This is because heat dissipation to the surroundings in the case of a table-top cooking appliance
may be more rapid than in the case of, for instance, a built-in cooking appliance. Thus, the core temperature of the food
may increase in a relatively controlled manner towards the target core temperature in the case of the table-top cooking
appliance after the power supply to the heating system is reduced or ceased.
[0056] The cooking appliance may be a table-top cooking appliance in the form of an air fryer, an air cooker or a food
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steamer.
[0057] When the table-top cooking appliance is an air fryer, the air circulation system and the cooking chamber may
be arranged such that, when the cooking appliance is orientated for use, at least part of the air traverses a height of the
cooking chamber.
[0058] The traversing of the height of the cooking chamber may mean that the at least part of the air passes upwardly
and/or downwardly through the cooking chamber.
[0059] In other words, this traversing of the height of the cooking chamber may mean upward and/or downward air
circulation through food received in the cooking chamber. This may assist to provide a frying effect.
[0060] Such a frying effect can enable food to be heated relatively rapidly. Whilst this relatively rapid heating can
provide certain benefits, in particular related to minimizing the time required for cooking the food, it can present a greater
risk of overcooking the food, in other words heating the food so that the target core temperature is inadvertently exceeded.
A further issue may be that, even if the target core temperature is not exceeded, exterior portions of the food, that
surround the core of the food, are overdone. These risks may be lessened by the food temperature sensor-based resting
time triggering of the present disclosure.
[0061] When the table-top cooking appliance is an air cooker, the air circulation system and the cooking chamber may
be arranged to circulate heated air laterally across and through food received in the cooking chamber, with the heated
air being laterally directed towards side portion(s) of the cooking chamber.
[0062] According to another aspect there is provided a method of operating a cooking apparatus, the cooking apparatus
comprising a cooking chamber for receiving food, a heating system for heating the cooking chamber, and a food tem-
perature sensor for sensing a core temperature of the food, the method comprising: receiving a target core temperature
to which the food is to be heated; receiving one or more food parameters and/or one or more cooking apparatus-related
parameters; setting a trigger core temperature that is lower than the target core temperature using the one or more food
parameters and/or one or more cooking apparatus-related parameters; controlling power supply to the heating system
such that the heating system heats the cooking chamber until the trigger core temperature of the food is sensed by the
food temperature sensor to be reached; reducing or ceasing said controlled power supply to the heating system in
response to the trigger core temperature being sensed by the food temperature sensor to be reached; and generating
a control signal signifying completion of cooking of the food in the cooking chamber, while the power supply to the heating
system remains reduced or ceased, when the target core temperature is sensed by the food temperature sensor to be
reached.
[0063] Implicit in this method is that the trigger core temperature is set, using the one or more food parameters and/or
one or more cooking apparatus-related parameters, to be sufficiently high for the target core temperature to be reached
while the power supply to the heating system remains reduced or ceased.
[0064] The one or more food parameters and the one or more cooking apparatus-related parameters may be as
described above in relation to the cooking apparatus.
[0065] Alternatively or additionally, the method comprises estimating, using the one or more food parameters and/or
the one or more cooking apparatus-related parameters, a cooking time required for the target core temperature of the
food to be reached.
[0066] Alternatively or additionally, the method comprises calculating, during cooking of the food, estimations indicative
of when the target core temperature of the food will be reached based on data from the food temperature sensor.
[0067] In such embodiments, the method may comprise controlling a user output interface, for example a user output
interface that is controlled to alert the user of the completion of cooking of the food in the cooking chamber, to communicate,
during cooking of the food, the estimations indicative of when the target core temperature of the food will be reached.
[0068] A frequency with which the estimations are calculated, e.g. and communicated via the user output interface,
may increase as the target core temperature is determined, via the core temperature data, to be closer to being reached.
[0069] Alternatively or additionally, the method may comprise controlling power supply to the air circulation system to
circulate heated air in the cooking chamber until the trigger core temperature is reached, and reducing or ceasing power
supply to the air circulation system in response to the trigger core temperature being reached.
[0070] According to a further aspect there is provided a computer program comprising computer program code which,
when executed on a computing device having one or more processors, causes the one or more processors to perform
all of the steps of the method according to any of the embodiments described herein.
[0071] The one or more processor(s) may, for example, be included in the controller according to any of the embod-
iments described herein.
[0072] One or more non-transitory computer readable media may be provided, which non-transitory computer readable
media have a computer program stored thereon, with the computer program comprising computer program code which
is configured, when the computer program is run on the one or more processors, to cause the one or more processors
to implement the method according to any of the embodiments described herein.
[0073] More generally, embodiments described herein in relation to the method of operating a cooking apparatus may
be applicable to the cooking apparatus and to the computer program, embodiments described herein in relation to the
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cooking apparatus may be applicable to the method and computer program, and embodiments described herein in
relation to the computer program may be applicable to the method and the cooking apparatus.
[0074] These and other aspects of the invention will be apparent from and elucidated with reference to the embodi-
ment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0075] For a better understanding of the invention, and to show more clearly how it may be carried into effect, reference
will now be made, by way of example only, to the accompanying drawings, in which:

FIG. 1 schematically depicts a cooking apparatus according to an example;
FIG. 2 provides graphs of food core temperature and heater power vs time;
FIG. 3 provides a graph of food core temperature vs time according to another example;
FIG. 4 provides a graph of measured core temperature/target core temperature vs time step between cooking time
estimations; and
FIG. 5 provides a flowchart of a method according to an example.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0076] The invention will be described with reference to the Figures.
[0077] It should be understood that the detailed description and specific examples, while indicating exemplary em-
bodiments of the apparatus, systems and methods, are intended for purposes of illustration only and are not intended
to limit the scope of the invention. These and other features, aspects, and advantages of the apparatus, systems and
methods of the present invention will become better understood from the following description, appended claims, and
accompanying drawings. It should be understood that the Figures are merely schematic and are not drawn to scale. It
should also be understood that the same reference numerals are used throughout the Figures to indicate the same or
similar parts.
[0078] Provided is a system for controlling a cooking apparatus, which cooking apparatus comprises a cooking chamber
and a heating system. The system comprises a controller configured to receive a target core temperature to which food
received in the cooking chamber is to be heated. The controller controls power supply to the heating system such that
the heating system heats the cooking chamber until a trigger core temperature of the food sensed by a food temperature
sensor is reached. The controller then reduces or ceases power supply to the heating system in response to the trigger
core temperature being reached. The trigger core temperature is lower than the target core temperature. Further provided
is a related method and computer program.
[0079] FIG. 1 schematically depicts a system 100 for controlling a cooking apparatus 102, which cooking apparatus
102 comprises a cooking chamber 104 and a heating system 106.
[0080] In some embodiments, such as shown in FIG. 1, the cooking apparatus 102 also includes an air circulation
system 108. Such an air circulation system 108 may circulate air heated by the heating system 106.
[0081] In some embodiments, such as shown in FIG. 1, the heating system 106 is arranged to irradiate food FD
received in the cooking chamber 104, as well as heating air that is circulated by the air circulation system 108.
[0082] The heating system 106 can have any suitable design. In some embodiments, the heating system 106 comprises
a heating element, such as a resistive heating element. Particular mention is made of a spiral resistive heating element
being included in the heating system 106. Air can, for example, be circulated by the air circulation system 108 through
space(s) between coils of such a spiral resistive heating element in order to heat the air. Such coils are schematically
depicted in FIG. 1.
[0083] A chamber temperature sensor (not visible) may sense a temperature of the cooking chamber 104. The heating
system 106 may be controlled at least partly based on input from the chamber temperature sensor. For example, the
input from the chamber temperature sensor may be used so that the heating system 106 provides a set, e.g. user-
selected, cooking chamber temperature.
[0084] Any suitable type of temperature sensor can be employed for the chamber temperature sensor. In some em-
bodiments, the chamber temperature sensor comprises, e.g. is defined by, a thermistor, such as negative temperature
coefficient (NTC) thermistor.
[0085] In at least some embodiments, the air circulation system 108 comprises a fan 109A and a motor 109B, with
rotation of the fan 109A by the motor 109B causing the circulating of air.
[0086] In some embodiments, such as shown in FIG. 1, the cooking apparatus 102 includes a cooking appliance,
which cooking appliance includes the cooking chamber 104 and the heating system 106.
[0087] In embodiments in which the cooking apparatus 102 includes the air circulation system 108, the air circulation
system 108 may be included in the cooking appliance.
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[0088] In some embodiments, such as shown in FIG. 1, the cooking appliance may be a table-top cooking appliance.
Such a table-top cooking appliance may be positionable by the user on a table-top or kitchen work-top.
[0089] Table-top cooking appliances may be utilized for cooking in a less energy consumptive way. Moreover, the
heat dissipation characteristics of such a table-top cooking appliance have been found to be particularly suitable in the
context of the heating system control explained herein below. Examples of table-top cooking appliances include an air
fryer, as shown in FIG. 1, an air cooker, and a food steamer.
[0090] It is noted that an air cooker may be distinguished from an air fryer by a direction of airflow through the cooking
chamber 104. In an air cooker, the air circulation system 108 may be arranged to circulate heated air laterally across
and through food FD received in the cooking chamber 104, with the heated air being laterally directed towards side
portion(s) of the cooking chamber 104. In an air fryer, the air circulation system 108 and the cooking chamber 104 may
be arranged such that, when the cooking appliance is orientated for use, at least part of the heated air traverses a height
of the cooking chamber 104. An example of this is described in more detail herein below.
[0091] In some embodiments, such as shown in FIG. 1, the cooking chamber 104 is at least partly delimited by a
cooking chamber wall 110. The cooking apparatus 102, e.g. the cooking appliance, may also include an outer chamber
wall 112.
[0092] The cooking apparatus 102, e.g. the cooking appliance, may include a casing (not visible in the Figures), for
example a plastic casing, in which the cooking chamber wall 110 is arranged. In embodiments in which the outer chamber
wall 112 is included in the cooking apparatus 102, the outer chamber wall 112 may also be received within the casing.
[0093] The cooking apparatus 102, e.g. cooking appliance, may comprise a drawer that is slidable to provide access
to the cooking chamber 104. Alternatively, a lid may be moveable, e.g. by lifting, to enable the cooking chamber 104 to
be accessed. Such a moveable lid may, for example, be pivotally mounted so that pivoting of the lid enables the cooking
chamber 104 to be accessed.
[0094] The cooking apparatus 102, e.g. cooking appliance, may include a food support 114 for supporting the food
FD at least when the food FD is received in the cooking chamber 104.
[0095] The food support 114 may comprise, e.g. be in the form of, a basket that is receivable in the cooking chamber
104, and/or whose wall(s) are included in the cooking chamber wall 110.
[0096] Aperture(s) defined in the base of the food support 114, e.g. basket, may permit heated air to pass therethrough.
[0097] The food support 114, e.g. basket, may be attached to a handle 115. The handle 115 may enable the user to
manipulate the food support 114, for example to flip the food FD and/or to separate the food support 114 from the rest
of the cooking appliance.
[0098] The food support 114, e.g. basket, may, for example, be included in the drawer that is slidable to provide access
to the cooking chamber 104.
[0099] In some embodiments, such as shown in FIG. 1, the outer chamber wall 112 is arranged around an outside of
the cooking chamber wall 110, with a duct 116 being defined between the outer chamber wall 112 and the cooking
chamber wall 110.
[0100] The air circulation system 108 may be arranged to circulate at least part of the air heated by the heating system
106 around the duct 116, into and through the cooking chamber 104, and back into the duct 116.
[0101] In such embodiments, the duct 116 may be arranged to fluidly connect a top and a bottom of the cooking
chamber 104 to each other such that the circulating at least part of the heated air passing through the cooking chamber
104 traverses the height of the cooking chamber 104.
[0102] In some embodiments, such as shown in FIG. 1, the heated air passes upwardly through the cooking chamber
104. Airflow around the duct 116 and upwardly through the cooking chamber 104 is represented by arrows A1 in FIG. 1.
[0103] In some embodiments, such as shown in FIG. 1, the cooking apparatus 102, e.g. the cooking appliance in the
form of an air fryer, comprises an air guiding element 118 arranged to direct the heated air delivered thereto by the air
circulation system 108 towards the food support 114, for example towards an underside of the food support 114.
[0104] In embodiments in which the cooking apparatus 102 includes the duct 116, the air guiding element 118 is
preferably arranged in the duct 116, e.g. beneath the cooking chamber 104, as shown in FIG. 1.
[0105] The air guiding element 118 may, for example, comprise a so-called star-fish shape. The star-fish shape
comprises a plurality of radial fins which are shaped to guide air in the duct 116 towards the food support 114, for example
towards the underside of the food support 114.
[0106] The air guiding element 118 may guide air from the duct 116 towards the fan 109A and/or the heating element
of the heating system 106, e.g. in addition to the air guiding element 118 directing air towards the food support 114.
[0107] More generally, the traversing of the height of the cooking chamber 104 may mean that the at least part of the
heated air passes upwardly and/or downwardly through the cooking chamber 104. In other words, this traversing of the
height of the cooking chamber 104 may mean upward and/or downward heated air circulation through the food FD
received in the cooking chamber 104. This may assist to provide a frying effect.
[0108] Such a frying effect can enable the food FD to be heated relatively rapidly. Whilst this relatively rapid heating
can provide certain benefits, in particular related to minimizing the time required for cooking the food FD, it can present
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a greater risk of overcooking the food FD, in other words heating the food FD so that the desired core temperature, in
other words target core temperature, of the food FD is inadvertently exceeded. A further issue may be that, even if the
target core temperature is not exceeded, exterior portions of the food FD, that surround the core of the food FD, are
overdone.
[0109] In the case of conventional cooking appliances, e.g. air fryers, food FD may be cooked to a defined core
temperature with the heating system 106, e.g. the heating element of the heating system 106, being continually controlled
to heat the cooking chamber 104. Whilst this may achieve an optimal core temperature, an outer surface of the food FD
may risk being overcooked. For example, a desired result is achieved inside a steak, but outside areas of the steak may
be dry, dark or even charred. In such an example, a volume of steak cooked to the desired doneness level, e.g. medium,
may be relatively small, while a relatively thick boundary layer/exterior portion may be present where the steak is overdone.
[0110] Thus, when using such conventional cooking appliances, a desirable cooking result in which the target core
temperature is achieved but without outer areas being overdone tends only to be achievable by the user exercising
discretion/using personal cooking experience. This may involve the user manually removing the food FD from the cooking
chamber 104.
[0111] FIG. 1 shows a food temperature sensor 120 for sensing a core temperature of the food FD. Such a food
temperature sensor 120 may be insertable into the food FD received in the cooking chamber 104 in order to sense a
core temperature of the food FD during cooking within the cooking chamber 104.
[0112] The food temperature sensor 120 may be included in a food temperature probe, e.g. in a prong of such a food
temperature probe, that is insertable into the food FD received in the cooking chamber 104.
[0113] The food temperature sensor 120 may be included in the cooking apparatus 102, e.g. as part of the cooking
appliance, and/or in the system 100.
[0114] A controller 122 controls at least the heating system 106 of the cooking apparatus 102. The food temperature
sensor 120 may be connected to the controller 122 in any suitable manner, such as via a wire extending from within the
cooking chamber 104 to the controller 122 arranged outside the cooking chamber 104. Alternatively or additionally, data
from the food temperature sensor 120 may be communicated via a wireless link to the controller 122.
[0115] More generally, the controller 122 is configured to receive a target core temperature to which the food FD is to
be heated, e.g. corresponding to a user-selected doneness level, such as rare, medium, well-done, etc.
[0116] In some embodiments, the controller 122 obtains the target core temperature from an indication of the target
core temperature inputted by a user via a user input interface 124.
[0117] In some embodiments, the user input interface 124 is included in the system 100 and/or is included in the
cooking appliance.
[0118] As an alternative or in addition to the user input interface 124 being included in the cooking appliance, the user
input interface 124 may be included in an external device, e.g. a smart phone or tablet computer, that is separate from
the cooking appliance.
[0119] The user input interface 124 can be implemented in any suitable manner. For example, the user input interface
124 comprises one or more buttons, a microphone, and/or touch input functionality of a touchscreen. Such a touchscreen
can, for example, be included in the cooking appliance and/or in the external device, e.g. smart phone or tablet computer.
[0120] The controller 122 controls power supply to the heating system 106 such that the heating system 106 heats
the cooking chamber 104 until a trigger core temperature of the food FD sensed by the food temperature sensor 120 is
reached. The controller 122 then reduces or ceases power supply to the heating system 106 in response to the trigger
core temperature being reached. The trigger core temperature is lower than the target core temperature.
[0121] There may be various advantages to reducing or ceasing the power supply to the heating system 106 in
response to the core temperature of the food, as sensed using the food temperature sensor 120, reaching the trigger
core temperature that is lower than the target core temperature to which the food FD is intended to be heated. The core
temperature of the food FD may continue to increase, in spite of the reducing or ceasing of the power supply, towards
the target core temperature. This may be at least partly due to residual heat remaining in the cooking chamber 104 from
before the power supply was reduced or ceased.
[0122] This reducing or ceasing of the power supply to the heating system 106 has been found to alleviate the above-
described issue of the cooked food FD having a relatively thick overcooked boundary layer. In other words, the reducing
or ceasing of the power supply to the heating system 106 has been found to help reduce the volume of such a boundary
layer, and hence enlarge the volume of the food FD cooked to the desired doneness. This may be due to the food FD,
e.g. steak, absorbing the residual heat in the cooking chamber 104 in a relatively gentle way following reducing or ceasing
of the power supply to the heating system 106.
[0123] The cooking of the food FD may also be implemented in a more energy-efficient manner, since the core
temperature of the food FD as measured using the food temperature sensor 120 can assist in making appropriate use
of residual heat in the cooking chamber 104 to continue cooking the food FD following reduction or cessation of power
supply to the heating system 106.
[0124] Moreover, reducing or ceasing power supply in response to the trigger core temperature being reached may
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also assist in terms of lessening the risk of the target core temperature of the food FD being overshot, in other words
overcooking of the food FD.
[0125] It is noted that ceasing power supply, as opposed to merely reducing power supply, to the heating system 106
may assist to reduce energy consumption and/or may assist to lessen the risk of overcooking of the food.
[0126] It is further noted that the heat dissipation characteristics of table-top cooking appliances, e.g. air fryers, have
been found to be particularly suitable in the context of this food temperature sensor-based resting time triggering. This
is because heat dissipation to the surroundings in the case of a table-top cooking appliance may be more rapid than in
the case of, for instance, a built-in cooking appliance. Thus, the core temperature of the food FD may increase in a
relatively controlled manner towards the target core temperature in the case of the table-top cooking appliance after the
power supply to the heating system 106 is reduced or ceased.
[0127] The control exerted by the controller 122 over the heating system 106 is schematically represented in FIG. 1
by an arrow extending between the controller 122 and the heating element of the heating system 106.
[0128] In some embodiments, such as shown in FIG. 1, the controller 122 is configured to control power supply to the
air circulation system 108 to circulate heated air in the cooking chamber 104 until the trigger core temperature is reached,
and to reduce or cease power supply to the air circulation system 108 in response to the trigger core temperature being
reached. This control is schematically represented in FIG. 1 by an arrow extending between the controller 122 and the
motor 109B of the air circulation system 108.
[0129] The air circulation system 108 may assist with increasing the core temperature of the food FD to reach the
trigger core temperature. By reducing or ceasing power supply to the air circulation system 108 once the trigger core
temperature is reached, power consumption may be reduced. The risk of overcooking and/or drying out of the food FD
may also be lessened.
[0130] In at least some embodiments, the controller 122 generates a control signal signifying completion of cooking
of the food FD in the cooking chamber 104, while the power supply remains reduced or ceased, based on a subsequent
core temperature of the food FD sensed by the food temperature sensor 120. The subsequent core temperature is higher
than the trigger core temperature due to the above-described continuation of cooking of the food FD following reduction
or cessation of power supply to the heating system 106.
[0131] In some embodiments, the control signal controls a user output interface 126 to alert a user of the completion
of cooking of the food FD in the cooking chamber 104.
[0132] The user may, for example, be informed by the user output interface 126 of when to remove the food FD from
the cooking chamber 104.
[0133] In some embodiments, the user output interface 126 is included in the system 100 and/or is included in the
cooking appliance.
[0134] As an alternative or in addition to the user output interface 126 being included in the cooking appliance, the
user output interface 126 may be included in the external device, e.g. smart phone or tablet computer, that is separate
from the cooking appliance.
[0135] The user output interface 126 can be implemented in any suitable manner. For example, the user input interface
126 comprises an optical output element, such as a display, and/or a loudspeaker. The display can, for example, be
included in a touchscreen, e.g. a touchscreen included in the cooking appliance and/or in the external device, e.g. smart
phone or tablet computer.
[0136] As an alternative or in addition to the control signal controlling the user output interface 126, the control signal
may control a cooking chamber access mechanism to provide or enable access to the cooking chamber 104, e.g. by
unlocking and/or causing movement of the lid or slidable drawer to access the cooking chamber 104.
[0137] It is noted, more generally, that the subsequent core temperature may be the same as the target core temper-
ature, or at least within a tolerance defined in respect of the target core temperature, e.g. within +/-10% of the target
core temperature. Alternatively, the subsequent core temperature may be less than the target core temperature but
correspond to a plateau of the core temperature while the power supply remains reduced or ceased.
[0138] FIG. 2 provides graphs of food core temperature and heater power vs time for an illustrative non-limiting example
of a cooking process comprising a cooking phase 128 in which power is supplied to the heating system 106 such that
the heating system 106 heats the cooking chamber 104 until the trigger core temperature 130 of the food FD, in this
particular example beef steak, as sensed by the food temperature sensor 120 is reached.
[0139] The controller 122 may be configured to control power supply to the heating system 106 in the cooking phase
128 based on input from the chamber temperature sensor, e.g. NTC thermistor, to provide the set, e.g. user-selected,
cooking chamber temperature.
[0140] This control of the heating system 106 can be seen in FIG. 2 by the power supply to the heating system/heater
106 toggling between a higher power level, in this particular example 2160 W, and a lower power level, in this particular
example 80 W.
[0141] With continued reference to the non-limiting example graphically presented in FIG. 2, the cooking phase 128
is followed by a resting phase 132 in which power supply to the heating system 106 is ceased. The core temperature
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of the food FD continues to increase during the resting phase 132, in this case so that core temperature of the food FD
reaches the target core temperature 134.
[0142] It is noted that in embodiments in which the controlled power supply to the heating system 106 is reduced
(rather than ceased) in response to the trigger core temperature 130 being reached, the reduction in power supply may
be implemented by decreasing the set cooking chamber temperature compared to that employed during the cooking
phase 128. This may involve, for instance, decreasing the frequency of adoption of the higher power level and/or a
magnitude of the higher power level.
[0143] It is noted that while only one cooking phase 128 is shown in FIG. 2, this should not be regarded as being
limiting and more than one cooking phase 128, e.g. in which different set cooking chamber temperatures are used in
the respective cooking phases 128, may be implemented prior to a resting phase 132 in which power supply to the
heating system 106 is ceased.
[0144] The cooking process according to the present disclosure accordingly cooks the food FD using a minimum of
one cooking phase 128 followed by one resting phase 132.
[0145] The switching from the (last) cooking phase 128 to the resting phase 132 is triggered by the trigger core food
temperature 130 being reached.
[0146] More generally, the entire cooking process may be controlled to take place automatically in the closed cooking
appliance, e.g. in the cooking appliance while the cooking chamber 104 is closed, using a predefined program.
[0147] In some embodiments, the controller 122 is configured to, using one or more food parameters and/or one or
more cooking apparatus-related parameters, set the trigger core temperature 130 to be sufficiently high for the target
core temperature 134 to be reached while the power supply to the heating system 106 remains reduced or ceased.
[0148] In such embodiments, the trigger core temperature 130 may be set to be sufficiently high for the target core
temperature 134 to be reached within the tolerance defined in respect of the target core temperature 134, following the
reduction or ceasing of power supply to the heating system 106.
[0149] In some embodiments, the controller 122 is configured to execute an algorithm configured to set the trigger
core temperature 130 to be sufficiently high for the target core temperature 134 to be reached based on the food
parameter(s) and/or cooking apparatus-related parameter(s).
[0150] In some embodiments, the controller 122 uses a model, for example a regression model, that sets the trigger
core temperature 130 using the food parameter(s) and/or cooking apparatus-related parameter(s) as variables in the
model. Such a model may include coefficients for each of the variables. Such coefficients may vary according to the
target core temperature 134, in other words desired doneness level.
[0151] The coefficients of the model may, for instance, be determined empirically for a given cooking apparatus 102.
[0152] Alternative ways of setting the trigger core temperature 130 to be sufficiently high for the target core temperature
134 to be reached can also be contemplated, for example by extrapolating core temperature data received from the
food temperature sensor 120, for example taking into account a rate of temperature decrease of the cooking chamber
104 following reduction or ceasing of the power supply to the heating system 106, and, in some embodiments, reduction
or ceasing of the power supply to the air circulation system 108.
[0153] In embodiments in which the one or more food parameters is or are used to set the trigger core temperature
130, the one or more food parameters may be indicative of a type, initial condition, and/or amount of the food FD.
[0154] In some embodiments, the one or more food parameters include(s) one or more of: a number of pieces of the
food FD received in the cooking chamber 104; a food filling level within the cooking chamber 104, such as a food filling
level of the food support 114, e.g. basket; an initial temperature of the food FD; a meat type or vegetable type; at least
one size dimension of the food FD; a mass of the food FD; and a mass per piece of the food FD.
[0155] The initial temperature of the food FD, which may be regarded as an example of an initial condition of the food
FD, may be room temperature, e.g. 20°C, or refrigerator temperature, e.g. 5°C. The initial temperature of the food FD
may be the food’s FD temperature prior to heating of the cooking chamber 104 by the heating system 106 to heat the
food FD towards the trigger core temperature 130.
[0156] In some embodiments, the initial temperature of the food FD is received by the controller 122 from the food
temperature sensor 120.
[0157] The meat type may include an animal-related meat type, such as chicken, pork, beef, venison, etc. Alternatively
or additionally, the meat type may include a cut-related meat type, such as fillet, sirloin or rump.
[0158] The at least one size dimension may be a thickness of the food FD, e.g. a maximum thickness of a piece of
the food FD.
[0159] It is noted that the mass of the food FD or the mass per piece of the food FD may be used in setting the trigger
core temperature 130, depending on the type/form of food FD being cooked in the cooking chamber 104.
[0160] Alternatively or additionally, the number of pieces of the food FD received in the cooking chamber 104 or the
food filling level, e.g. of the food support 114, such as a basket, received in the cooking chamber 104 for supporting the
food FD, may be used in setting the trigger core temperature 130, depending on the type/form of food FD being cooked
in the cooking chamber 104.
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[0161] The food parameter(s) can be received from any suitable input device. In some embodiments, the food param-
eter(s) is or are received via the user input interface 124, an optical food detection system (not visible in the Figures),
and/or a weighing scale (not visible in the Figures).
[0162] The optical food detection system can, for example, include camera(s) arranged to image the food FD received
in the cooking chamber 104. In such embodiments, the controller 122 may be configured to recognize the food FD,
identify the type, condition and/or estimate the amount of the food FD by processing image data received from the
camera(s).
[0163] The user input interface 124 may receive the food parameter(s) in any suitable manner, such as via user-
selectable options that enable user-entry of the type, initial condition, and/or amount of the food FD. Such user-selectable
options may, for instance, be selectable via buttons, and/or a touchscreen of user input interface 124.
[0164] The one or more cooking apparatus-related parameters may include at least one power supply parameter
indicative of an amount of power supplied to the heating system 106 to heat the cooking chamber 104 until the trigger
core temperature 130 is reached.
[0165] The power supply parameter(s), e.g. voltage supplied to the heating system 106, may facilitate setting of the
trigger core temperature 130.
[0166] As an alternative or in addition to the power supply parameter(s), the cooking apparatus-related parameter(s)
may include an initial temperature of the cooking chamber 104 prior to heating of the cooking chamber 104 by the heating
system 106 to heat the food towards the trigger core temperature 130.
[0167] In such embodiments, the trigger core temperature 130 may be a function of the food parameter(s) and/or
cooking apparatus-related parameter(s). For example:

Trigger core temperature = f(param_U1, param_U2, param_U3, param_D1, param_D2, param_D3)
where:

param_U1 is a filling level of the food support 114, e.g. basket, or number of pieces of food FD, depending on
the food item;
param_U2 is a mass of the food FD; or a mass per piece of the food FD, depending on the food item;
param_U3 is a thickness of the food FD;
param_D1 is a voltage supplied to the heating system 106;
param_D2 is a device start temperature, e.g. an initial temperature of the cooking chamber 104 prior to heating
of the cooking chamber 104 by the heating system 106; and
param_D3 is a food start temperature, e.g. an initial temperature of the food FD prior to heating of the cooking
chamber 104 by the heating system 106.

[0168] In some embodiments, the following formula is used to set the trigger core temperature 130: 

where param_U1, param_U2, param_U3, param_D1, param_D2 and param_D3 have the meanings explained above,
and A to Z, A1 and B1 are coefficients.
[0169] The above formula may be used to determine the trigger core temperature 130 for each target core temperature
134, in other words doneness level, but with the coefficients varying between the doneness levels.
[0170] Values for the coefficients may be determined in a routine manner for a given cooking apparatus 102, noting
that a success criterion is that the trigger core temperature 130 is sufficiently high for the target core temperature 134
to be reached.
[0171] In some embodiments, the controller 122 is configured to, using the one or more food parameters and/or the
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one or more cooking apparatus-related parameters, estimate a cooking time required for the target core temperature
134 of the food FD to be reached.
[0172] In such embodiments, the cooking time may be a function of the food parameter(s) and/or cooking apparatus-
related parameter(s), for example:
[0173] Estimated total cooking time = f(param_U1, param_U2, param_U3, param_D1, param_D2, param_D3)
where param_U1, param_U2, param_U3, param_D1, param_D2 and param_D3 have the meanings explained above.
[0174] For example, the following formula may be used to estimate the total cooking time: 

where param_U1, param_U2, param_U3, param_D1, param_D2 and param_D3 have the meanings explained above,
and A’ to Z’, A1’ and B 1’ are coefficients.
[0175] Values for the coefficients may be determined in a routine manner for a given cooking apparatus 102, noting
that a success criterion is that the total cooking time estimated using the formula is within 10% of the actual time required
for the target core temperature 134 to be reached.
[0176] In some embodiments, the controller 122 is configured to calculate, during cooking of the food FD, estimations
indicative of when the target core temperature 134 of the food FD will be reached, e.g. based on data from the food
temperature sensor 120.
[0177] Such estimations may be re-calculations of the cooking time, e.g. re-calculations of the total cooking time as
estimated using the one or more food parameters and/or the one or more cooking apparatus-related parameters.
[0178] Such re-calculations may be performed because the initial estimation of the cooking time, e.g. the total cooking
time estimated using the one or more food parameters and/or the one or more cooking apparatus-related parameters,
may be a relatively rough estimation, for example within about +/-10% of the actual time required for the target core
temperature 134 to be reached.
[0179] If the remaining cooking time is communicated, e.g. displayed, via the user output interface 126, while the
cooking is being controlled via data being received from the food temperature sensor 120, the remaining cooking time
may be misleading.
[0180] For example, the remaining cooking time communicated via the user output interface 126 may show that cooking
of the food FD is complete but the target core temperature 134 may not yet have been reached. Alternatively, the
remaining cooking time communicated via the user output interface 126 may indicate that cooking time is remaining but
the target core temperature 134 may have already been reached. Hence re-calculation of the cooking time may beneficially
synchronize the remaining cooking time communicated via the user output interface 126 with the actual cooking progress
as measured using the food temperature sensor 120.
[0181] The graph provided in FIG. 3 represents a typical core temperature profile. At the beginning of the cooking
process, the slope of the graph is relatively shallow. This means that a time delay 136 is preferably provided between
the start of the cooking process and the first re-calculation/estimation during the cooking process. This time delay 136
may assist to reduce the risk of the initial re-calculation significantly overestimating how much cooking time is remaining
due to the initial shallow slope of the core temperature profile.
[0182] In some embodiments, the first re-calculation of the cooking time is delayed by a time delay 136 whose duration
is between 0.1 and 0.4 multiplied by the cooking time, e.g. between 0.1 and 0.4 multiplied by the total cooking time as
estimated using the one or more food parameters and/or the one or more cooking apparatus-related parameters.
[0183] Alternatively or additionally, a time step 138 between consecutive estimations/re-calculations may have a
duration between 0.1 and 0.4 multiplied by the total cooking time estimated using the one or more food parameters
and/or the one or more cooking apparatus-related parameters.
[0184] In some embodiments, during a given period of time, e.g. 1 minute, prior to each re-calculation, data from the
food temperature sensor 120 is used to calculate the slope of the core temperature profile. This slope is then used,
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following elapse of the time delay 136 or time step 138, to calculate, together with the difference between the target core
temperature 134 and the actual core temperature measured at that point by the food temperature sensor 120, the
estimated time to reach the target core temperature 134.
[0185] The change in time to reach the target core temperature 134 may be equal to the difference between the target
core temperature 134 and the actual core temperature measured at that point divided by the slope, e.g. the slope
determined in the given time period, such as 1 minute, prior to that point. This may be communicated via the user output
interface 126 as the new/re-calculated end time of the cooking process.
[0186] Referring again to FIG. 3, the double-headed arrow 140 denotes the total cooking time estimated for a given
target core temperature 134, in this case 85°C, using the one or more food parameters and/or the one or more cooking
apparatus-related parameters, the double-headed arrow 142 denotes a first estimated/re-calculated cooking time de-
termined following the time delay 136, and the double-headed arrow 144 denotes a second estimated/re-calculated
cooking time determined following the time step 138.
[0187] Y1 in FIG. 3 denotes the difference between the target core temperature 134 and the actual core temperature
measured at the point of the first re-calculation. The relatively shallow slope of the core temperature profile at this early
stage of the cooking process means that a longer cooking time is estimated than that estimated using the one or more
food parameters and/or the one or more cooking apparatus-related parameters, with this difference in the respective
estimations being represented in FIG. 3 by X1.
[0188] Y2 in FIG. 3 denotes the difference between the target core temperature 134 and the actual core temperature
measured at the point of the second re-calculation. The steeper slope of the core temperature profile at this stage of the
cooking process means that a shorter cooking time is estimated than that estimated using the one or more food parameters
and/or the one or more cooking apparatus-related parameters, with this difference in the respective estimations being
represented in FIG. 3 by X2.
[0189] Thus, changes in the slope of the core temperature profile at relatively early stages of the cooking process,
when the difference between the target core temperature 134 and the actual core temperature, are relatively large can
lead to some fluctuation in the recalculated cooking time.
[0190] Hence in an alternative approach to implementing the estimations/re-calculations of the cooking time, a fre-
quency with which the controller 122 estimates and communicates the estimations may increase as the target core
temperature 134 is determined, via the core temperature measured by the food temperature sensor 120, to be closer
to being reached.
[0191] In other words, a form of weighting factor may be used that reduces the duration of the time steps 138 between
consecutive re-calculations as the difference between the target core temperature 134 and the actual core temperature
becomes smaller.
[0192] In this way, the user may be kept reliably informed of the cooking time, e.g. how much longer the cooking time
is estimated to take.
[0193] In some embodiments, and referring to FIG. 4, a negative correlation may be defined between a length of the
time step 138 between consecutive estimates/re-calculations of when the target core temperature 134 of the food FD
will be reached and a ratio corresponding to the measured actual core temperature divided by the target core temperature
134.
[0194] In embodiments, such as shown in FIG. 4, in which the ratio is equal to the actual core temperature divided by
the target core temperature 134, the end of the cooking process may be determined to have been reached, for example
the end of the resting phase 132 may be determined to have been reached, when the target core temperature 134 and
the actual core temperature are equal to each other.
[0195] In such embodiments, the control signal signifying completion of cooking of the food FD in the cooking chamber
104 may be generated based on the target core temperature 134 and the actual core temperature being equal to each
other.
[0196] In summary, with the food parameter(s) and/or cooking apparatus-related parameter(s) input mentioned above
the total cooking time, including the cooking phase 128 and the resting phase 132, can be estimated at the beginning,
e.g. before initiating, the cooking process to inform the user of how much time the cooking process will take. This total
cooking time estimation can be updated/re-calculated during the cooking process based on the measurement data from
the food temperature sensor 120 inserted into the food FD.
[0197] FIG. 5 provides a flowchart of a method 200 of operating a cooking apparatus 102 according to an example.
The cooking apparatus 102 operated in the method 200 includes a cooking chamber 104, a heating system 106, and a
food temperature sensor 120 for sensing a core temperature of the food FD received in the cooking chamber 104. The
cooking apparatus 102 may be according to any of the embodiments described herein.
[0198] The method 200 comprises receiving 202 a target core temperature 134 to which the food FD is to be heated.
Such a target core temperature 134 may be received from a user input interface 124, as previously described.
[0199] One or more food parameters and/or one or more cooking apparatus-related parameters are received in step
204, and a trigger core temperature 130 that is lower than the target core temperature 134 is set in step 206 using the
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one or more food parameters and/or one or more cooking apparatus-related parameters.
[0200] Power supply to the heating system 106 is controlled 208 such that the heating system 106 heats the cooking
chamber 104 until the trigger core temperature 130 of the food FD sensed by the food temperature sensor 120 is reached.
[0201] The controlled power supply to the heating system 106 is reduced or ceased 210 in response to the trigger
core temperature 130 being reached, with the trigger core temperature 130 being lower than the target core temperature
134, as previously described.
[0202] A control signal signifying completion of cooking of the food FD in the cooking chamber 104 is generated 212,
while the power supply remains reduced or ceased, when the target core temperature 134 is sensed by the food tem-
perature sensor 120 to be reached.
[0203] Further provided is a computer program comprising computer program code which, when executed on a com-
puting device having one or more processors, causes the one or more processors to perform all of the steps of the
method 200 according to any of the embodiments described herein. The one or more processor(s) may, for example,
be included in the controller 122.
[0204] The one or more processors and/or the controller 122 can be implemented in numerous ways, with software
and/or hardware, to perform the various functions required. The processor(s) and/or the controller 122 may, for example,
employ one or more microprocessors programmed using software (e.g., microcode) to perform the required functions.
Examples of processor components that may be employed in various embodiments of the present disclosure include,
but are not limited to, conventional microprocessors, application specific integrated circuits (ASICs), and field-program-
mable gate arrays (FPGAs).
[0205] In various implementations, the processor(s) and/or the controller 122 may be associated with one or more
storage media such as volatile and non-volatile computer memory such as RAM, PROM, EPROM, and EEPROM. The
storage media may be encoded with one or more programs that, when executed on one or more processors and/or the
controller 122, perform the required functions. Various storage media may be fixed within a processor or controller or
may be transportable, such that the one or more programs stored thereon can be loaded into the one or more processors
and/or the controller 122.
[0206] The processor(s) and/or the controller 122 may be included in the cooking appliance and/or in a cloud-based
server and/or in an external device, such as a smart phone or tablet computer, separate from the cooking appliance.
For example, one or more of the processor(s) and/or the controller 122 may be included in the external device that
includes the user input interface 124 and/or the user output interface 126.
[0207] It is noted that the system 100 for controlling the cooking apparatus 102 may be included in the cooking
appliance, e.g. the air fryer, and/or in such an external device, e.g. a smart phone, tablet computer and/or cloud-based
server, that is separate from the cooking appliance.
[0208] In developing new cooking appliances, e.g. air fryers, an aim was to optimize cooking results, in other words
to control the cooking process to achieve the desired core temperature whilst attaining cooked food FD having a desirable
external appearance, such as a suitable degree of browning level. This may be realized via cooking parameters selection
and cooking profile design. Moreover, a food temperature sensor 120, in other words a food thermometer, may assist
with attaining a desired core temperature and external appearance. By selecting cooking parameters, designing the
cooking profile and using such a food thermometer, even unexperienced customers can consistently achieve excellent
cooking results. In non-limiting examples, the user may provide information concerning what he/she wishes to cook, in
other words the food item FD, the amount (how many pieces) and thickness in case of meat and the desired doneness
level, and cooking parameters and the cooking profile and the target food core temperature 134 may be automatically
set. Such cooking parameters, the required cooking profile and the target core temperature 134 can be predetermined
empirically via pre-testing.
[0209] Variations to the disclosed embodiments can be understood and effected by those skilled in the art in practicing
the claimed invention, from a study of the drawings, the disclosure and the appended claims. In the claims, the word
"comprising" does not exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a plurality.
[0210] A single processor or other unit may fulfill the functions of several items recited in the claims.
[0211] The mere fact that certain measures are recited in mutually different dependent claims does not indicate that
a combination of these measures cannot be used to advantage.
[0212] A computer program may be stored/distributed on a suitable medium, such as an optical storage medium or a
solid-state medium supplied together with or as part of other hardware, but may also be distributed in other forms, such
as via the Internet or other wired or wireless telecommunication systems.
[0213] If the term "adapted to" is used in the claims or description, it is noted the term "adapted to" is intended to be
equivalent to the term "configured to".
[0214] Any reference signs in the claims should not be construed as limiting the scope.
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Claims

1. A cooking apparatus (102) comprising:

a cooking chamber (104) for receiving food;
a heating system (106) for heating the cooking chamber;
a food temperature sensor (120) for sensing a core temperature of the food; and
a controller (122) configured to:

receive a target core temperature to which the food is to be heated;
receive one or more food parameters and/or one or more cooking apparatus-related parameters;
set a trigger core temperature that is lower than the target core temperature using the one or more food
parameters and/or one or more cooking apparatus-related parameters;
control power supply to the heating system such that the heating system heats the cooking chamber until
the trigger core temperature of the food is sensed by the food temperature sensor to be reached;
reduce or cease said controlled power supply to the heating system in response to the trigger core tem-
perature being sensed by the food temperature sensor to be reached; and
generate a control signal signifying completion of cooking of the food in the cooking chamber, while the
power supply to the heating system remains reduced or ceased, when the target core temperature is sensed
by the food temperature sensor to be reached.

2. The cooking apparatus (102) according to claim 1, comprising an air circulation system (108), wherein the controller
(122) is configured to control power supply to the air circulation system to circulate heated air in the cooking chamber
(104) until the trigger core temperature is sensed by the food temperature sensor (120) to be reached, and to reduce
or cease power supply to the air circulation system in response to the trigger core temperature being sensed by the
food temperature sensor to be reached.

3. The cooking apparatus (102) according to claim 1 or claim 2, comprising a food temperature probe, the food tem-
perature probe comprising the food temperature sensor (120).

4. The cooking apparatus (102) according to any one of claims 1 to 3, wherein the one or more food parameters is or
are indicative of a type, initial condition and/or amount of the food.

5. The cooking apparatus (102) according to any one of claims 1 to 4, wherein the one or more food parameters
include(s) one or more of:

a number of pieces of the food received in the cooking chamber (104);
a food filling level within the cooking chamber;
an initial temperature of the food;
a meat type or vegetable type;
at least one size dimension of the food;
a mass of the food; and
a mass per piece of the food.

6. The cooking apparatus (102) according to any one of claims 1 to 5, wherein the one or more food parameters is or
are received via at least one of a user input interface (124), an optical food detection system, and a weighing scale.

7. The cooking apparatus (102) according to any one of claims 1 to 6, wherein the one or more cooking apparatus-
related parameters include(s):

at least one power supply parameter indicative of an amount of power supplied to the heating system (106) to
heat the cooking chamber (104) until the trigger core temperature is reached; and/or
an initial temperature of the cooking chamber prior to heating of the food towards the trigger core temperature.

8. The cooking apparatus (102) according to any one of claims 1 to 7, wherein the controller (122) is configured to,
using the one or more food parameters and/or the one or more cooking apparatus-related parameters, estimate a
cooking time required for the target core temperature of the food to be reached.
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9. The cooking apparatus (102) according to any one of claims 1 to 8, wherein the control signal is for controlling a
user output interface (126) to alert a user of the completion of cooking of the food in the cooking chamber (104),
when the target core temperature is sensed by the food temperature sensor to be reached.

10. The cooking apparatus (102) according to any one of claims 1 to 9, wherein the controller (122) is configured to
calculate estimations indicative of when the target core temperature of the food will be reached based on core
temperature data from the food temperature sensor (120).

11. The cooking apparatus (102) according to claim 10, wherein a frequency with which the controller (122) calculates
said estimations increases as the target core temperature is determined, via the core temperature data, to be closer
to being reached.

12. The cooking apparatus (102) according to any one of claims 1 to 11, comprising a table-top cooking appliance, the
cooking chamber (104) and the heating system (106) being included in the table-top cooking appliance.

13. The cooking apparatus (102) according to any one of claims 1 to 12, comprising an air fryer, an air cooker or a food
steamer.

14. A method (200) of operating a cooking apparatus, the cooking apparatus comprising a cooking chamber for receiving
food, a heating system for heating the cooking chamber, and a food temperature sensor for sensing a core temper-
ature of the food, the method comprising:

receiving (202) a target core temperature to which the food is to be heated;
receiving (204) one or more food parameters and/or one or more cooking apparatus-related parameters;
setting (206) a trigger core temperature that is lower than the target core temperature using the one or more
food parameters and/or one or more cooking apparatus-related parameters;
controlling (208) power supply to the heating system such that the heating system heats the cooking chamber
until the trigger core temperature of the food is sensed by the food temperature sensor to be reached;
reducing or ceasing (210) said controlled power supply to the heating system in response to the trigger core
temperature being sensed by the food temperature sensor to be reached; and
generating (212) a control signal signifying completion of cooking of the food in the cooking chamber, while the
power supply to the heating system remains reduced or ceased, when the target core temperature is sensed
by the food temperature sensor to be reached.

15. A computer program comprising computer program code which, when executed on a computing device having one
or more processors, causes the one or more processors to perform all of the steps of the method (200) according
to claim 14.
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