EP 4 119 850 A1

(19)

(12)

(43)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4119 850 A1

EUROPEAN PATENT APPLICATION

Date of publication:
18.01.2023 Bulletin 2023/03

(51) International Patent Classification (IPC):

F24C 7/08 (2006.0%)

(21) Application number: 22183144.9 (562) Cooperative Patent Classification (CPC):
F24C 7/085
(22) Date of filing: 05.07.2022
(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB « KAMATA, Yu

(30)

(71)

GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Designated Validation States:

KH MA MD TN

Priority: 12.07.2021 JP 2021114974
Applicant: Sharp Kabushiki Kaisha

Sakai-shi
Osaka 590-8522 (JP)

(74)

Sakai City, 590-8522 (JP)
« NOZAWA, Rika
Sakai City, 590-8522 (JP)

Representative: Treeby, Philip David William et al
Maucher Jenkins

Seventh Floor Offices

Artillery House

11-19 Artillery Row

London SW1P 1RT (GB)

(54)

(57)

COOKING APPLIANCE AND HEATING CONTROL METHOD

A cooking appliance (1) allows an unfailing heat-

ing of a food in a cooking chamber even under the influ-
ence of an exterior light on a light receiving element. The
cooking appliance (1) includes a heating control unit

(22b) that starts heating of a food if a front door opening
and closing detector (25) detects that a front door (12) is
closed and a determination unit (22a) determines that
the food is present in a heating chamber (13).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a cooking ap-
pliance that heats a food placed inside a heating cham-
ber, and a heating control method.

BACKGROUND ART

[0002] A cooking appliance disclosed in Patent Docu-
ment 1 includes a detection sensor (a floodlighting ele-
ment and a light receiving element) for detecting a food
in a cooking chamber. The floodlighting element and the
light receiving element are provided on left and right side
walls as viewed from the opening side of the cooking
chamber, which is opened and closed with a door, re-
spectively. In other words, in the cooking appliance dis-
closed in Patent Document 1, light is emitted from the
floodlighting element provided on one side wall toward
the light receiving element oppositely provided on the
other side wall, so as to detect the presence or absence
of a food in or from the cooking chamber based on the
amount of light received by the light receiving element.
[0003] On the other hand, among recent cooking ap-
pliances such as microwave ovens, there exists a cook-
ing appliance that reads, with a reader, a barcode put on
a container of a food to be heated and indicating the kind
of the food, so as to heat the food in accordance with the
heating information (heating temperature and heating
time) corresponding to the kind of the food (see Patent
Document 2, for instance). In such cooking appliance,
cooking is to be automatically performed if the food is
placed in the cooking chamber and the cooking cham-
ber’s door is closed.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0004]

Patent Document 1: JP H05-340546 A
Patent Document 2: JP 2006-064362 A

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0005] When the heating information on the food is
read and the door of the cooking chamber is closed so
as to automatically perform cooking, it is required to
check, in a state where the door is opened, whether the
food is placed in the cooking chamber. Itis therefore con-
ceivable to use such floodlighting element and light re-
ceiving element arranged on left and right side walls in
the cooking chamber, respectively, as disclosed in Patent
Document 1 to determine whether the food is placed in
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the cooking chamber in the state, where the door is
opened.

[0006] In the state, where the door of the cooking
chamber is opened, however, an exterior light (sunlight,
for instance) may enter the light receiving element ar-
ranged on the side wall and increase the amount of light
received by the light receiving element, so thatiitis feared
that, although present in the cooking chamber, the food
is not determined to be present, and cooking is not au-
tomatically started when the door is closed. If a mistaken
detection of the food occurs under the influence of the
exterior light or the like, it is highly possible that cooking
is not automatically started even when the door is closed
again after being opened to make sure of the food in the
cooking chamber, so that cooking needs to be manually
started.

[0007] Consequently, a problem arises in that it re-
quires time and effort before the start of cooking of the
food if the exterior light affects the detection of the food
in the cooking chamber.

[0008] An aspect of the present invention is aimed at
achieving a cooking appliance allowing the time and ef-
fort taken up to the start of cooking of the food to be
reduced even if the exterior light affects the detection of
the food.

SOLUTION TO PROBLEM

[0009] In order to solve the problem as above, a cook-
ing appliance according to an aspect of the present in-
vention includes a heating chamber, a door provided on
the heating chamber, an opening and closing detector
that detects opening and closing of the door, a determiner
that determines whether a food is present in the heating
chamber, a reader that reads an information code for
cooking the food, and a heating controller that performs
heating control on the food in the heating chamber based
on the information code read by the reader.

[0010] The heating controller starts the heating of the
food if the opening and closing detector detects that the
door is closed and the determiner determines that the
food is present in the heating chamber.

[0011] A heating control method for a cooking appli-
ance according to an aspect of the present invention is
a heating control method for a cooking appliance includ-
ing: a heating chamber; a door provided on the heating
chamber; an opening and closing detector that detects
opening and closing of the door; a determiner that deter-
mines whether a food is present in the heating chamber;
a reader that reads an information code for cooking the
food; and a heating controller that performs heating con-
trol on the food in the heating chamber based on the
information code read by the reader. The heating control
method includes starting the heating of the food with the
heating controller if the opening and closing detector de-
tects that the door is closed and the determiner deter-
mines that the food is present in the heating chamber.
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ADVANTAGEOUS EFFECTS OF INVENTION

[0012] Accordingtoan aspect of the presentinvention,
the time and effort taken up to the start of cooking of a
food are reduced even if the exterior light affects the de-
tection of the food.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a perspective view of a cooking appliance
according to an embodiment of the presentinvention
with a front door closed, as obliquely viewed from an
upper front.

FIG. 2 is a front view of the cooking appliance illus-
trated in FIG. 1, with the front door being opened.
FIG. 3is a perspective view of the cooking appliance
illustrated in FIG. 1, with the frontdoor being opened,
as obliquely viewed from a lower right.

FIG. 4 is a vertical cross-sectional view of a control
frame, illustrating a state of installation of a reader
included in the cooking appliance illustrated in FIG.
1.

FIG. 5 is a diagram illustrating a reading region of
the reader illustrated in FIG. 4.

FIG. 6 is a diagram illustrating specific examples of
an information code.

FIG. 7 isadiagramillustrating an exemplary arrange-
ment and a detection region of a food sensor in the
cooking appliance illustrated in FIG. 1.

FIG. 8 is a circuit diagram illustrating an equivalent
circuit of the food sensor illustrated in FIG. 7.

FIG. 9 is a diagram for explaining a method for de-
termining whether a food is present with the food
sensor illustrated in FIG. 8.

FIG. 10 is a functional block diagram of a control
device included in the cooking appliance illustrated
in FIG. 1.

FIG. 11 is a flowchart illustrating a flow of processing
up to start of cooking in the cooking appliance illus-
trated in FIG. 1.

FIG. 12is a flowchart illustrating a flow of processing
up to the start of cooking in a cooking appliance ac-
cording to a second embodiment of the present in-
vention.

FIG. 13 is a flowchart illustrating a flow of processing
up to the start of cooking in a cooking appliance ac-
cording to a third embodiment of the present inven-
tion.

FIG. 14 is a diagram illustrating an exemplary ar-
rangement and a detection region of a food sensor
in a cooking appliance according to a modification
of the present invention.
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DESCRIPTION OF EMBODIMENTS
First Embodiment

[0014] In the following, an embodiment of the present
invention is described in detail. FIG. 1 is a perspective
view of a cooking appliance 1 of the presentembodiment,
with a front door 12 that is openable and is provided on
a body of the cooking appliance 1 being closed, as ob-
liquely viewed from an upper front. FIG. 2 is a front view
of the cooking appliance 1 illustrated in FIG. 1, with the
front door 12 being opened. FIG. 3 is a perspective view
of the cooking appliance 1 illustrated in FIG. 1, with the
front door 12 being opened, as obliquely viewed from a
lower right.

Outline of the Cooking Appliance 1

[0015] As illustrated in FIGS. 1 through 3, the cooking
appliance 1 is a microwave oven, for instance, and is
provided with an operation panel 11 in an upper front
portion and the front door 12 below the operation panel
11. The front door 12 is a door for opening and closing
a heating chamber 13 provided in rear of the front door
12 and is closed so as to cover a front opening 13b of
the heating chamber 13. In the present embodiment, the
front door 12 is a laterally openable door that revolves
about an edge on a user’s left, and is provided with a
handle 14 in the vicinity of a right edge opposite to the
edge as the center of revolution.

[0016] As illustrated in FIG. 2, a food sensor 31 is pro-
vided on a side wall 13a in the heating chamber 13. It is
detected by the food sensor 31 that a food is or is not
placed on a flat plate 13c provided on a bottom face in
the heating chamber 13. In other words, the food sensor
31 detects presence or absence of a food in or from the
heating chamber 13. The food sensor 31 is constituted
of a light emitting element 31a arranged on the side wall
13a on the right as viewed from the front opening 13b as
well as a first light receiving element 31b and a second
light receiving element 31c both arranged on the side
wall 13a on the left. The food sensor 31 is thus a so-
called transmission type photosensor, and receives the
light, which is emitted from the light emitting element 31a,
with the first light receiving element 31b and the second
lightreceiving element 31c arranged on an opposite face.
The food sensor 31 will be detailed later.

[0017] The operation panel 11 is provided on a front
face of a control frame 15. The operation panel 11 is
provided so that a front face of the operation panel 11
may substantially be flush with a front face of the front
door 12 in a front and rear direction of the cooking appli-
ance 1.

[0018] In the interior of the control frame 15, a control
board (not illustrated) exerting such functions as control
of adisplay 30 of the operation panel 11 and acceptance
of user operation to an input key and the like is provided.
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Reader 16

[0019] FIG. 4 is a vertical cross-sectional view of the
control frame 15, illustrating a state of installation of a
reader 16. FIG. 5is adiagramiillustrating areading region
19 of the reader 16.

[0020] As illustrated in FIG. 4, the control frame 15 is
so provided as to protrude in front of the cooking appli-
ance 1. The reader 16 is mounted on the underside of a
reader board (circuit board) 17 and provided as such in
a lower portion of the interior of the control frame 15. The
reader board 17 includes a drive circuit for the reader 16.
Thus, the reader 16 is so provided as to be installed in a
position above the front opening 13b of the heating cham-
ber 13 outside the heating chamber 13 and to have the
reading region 19 below the position of installation.
[0021] Thereader 16 isabarcode reader, for instance,
and is to read aninformation code (barcode, forinstance)
imparted to a food to be heated in the cooking appliance
1 or a container of the food.

[0022] The reading region 19 of the reader 16 is a re-
gion below the reader 16 as illustrated in FIG. 5, and the
control frame 15 is provided with a transparent reading
window 18 in a bottom portion opposite to the reader 16.
[0023] Thereadingregion 19 of the reader 16 is shown
by a red light, for instance, so that a user may visually
recognize the reading region 19. The red light is emitted
by a reading region illuminator 21 (see FIG. 10). Used
as the reading region illuminator 21 is a red light emitting
diode (red LED), forinstance. The light showing the read-
ing region 19 is not limited to the red light but may be
other light visible to the user, such as a laser light. The
number of red LEDs may be one or more.

[0024] The reader 16 is provided in a central portion in
a width direction (lateral direction) of the front opening
13b of the heating chamber 13, as seen from FIGS. 2
and 3.

Information Code

[0025] FIG. 6 is a diagram illustrating examples of the
information code, that is to say, illustrating an exemplary
information code constituted of a two-dimensional code
(Quick Response (QR) Code (registered trademark))
with areference sign 1061, and an exemplary information
code constituted of a one-dimensional barcode with a
reference sign 1062.

[0026] Theinformation code is used for cooking afood.
For instance, the information code includes information
indicating the kind of a food and information (heating in-
formation) indicating conditions for cooking the food,
whose kind is indicated. The heating information is infor-
mation required for cooking, and contains the heating
time and the wattage of high frequency power in the cook-
ing appliance 1. Specifically, the information code in-
cludes the information indicating the kind of a food, that
is to say, indicating whether the food is a boxed meal or
arice ball (or further indicating the kind of the boxed meal

10

15

20

25

30

35

40

45

50

55

or the rice ball), for instance, and the heating information
containing the heating time and wattage of high frequen-
cy power corresponding to the food, whose kind is indi-
cated. The information code is imparted to a food or a
container of the food by printing or with a sticker, for in-
stance. Since the information code is used for cooking a
specified food, the information code may only include
information specifying a food and the heating information
on the specified food may be acquired from an external
server, or a server 51 (FIG. 10). The information code
may only include the heating information on a food.
[0027] The information code may be a two-dimension-
al code such as illustrated in FIG. 6 with the reference
sign 1061 or a one-dimensional barcode such as illus-
trated in FIG. 6 with the reference sign 1062. The infor-
mation code is not particularly limited to the barcode or
the like as long as the information code is capable of
indicating the kind of a food.

Detection of Presence or Absence of Food in or from the
Heating Chamber 13

[0028] FIG. 7 is a diagram illustrating an exemplary
arrangement of the light emitting element 31a, the first
light receiving element 31b, and the second light receiv-
ing element 31c constituting the food sensor 31 in the
cooking appliance 1 illustrated in FIG. 1, and a sensor
detection area 32 (afirst detection area 32a and a second
detection area 32b) of the food sensor 31. FIG. 7 has a
part with a reference sign 1071 illustrating the heating
chamber 13 as viewed from the top face side, and a part
with a reference sign 1072 illustrating the heating cham-
ber 13 as viewed from the front opening 13b side.
[0029] FIG. 8 is a circuit diagram illustrating an equiv-
alent circuit of the food sensor 31. FIG. 9 is a diagram
for explaining a method for determining whether a food
is present with the food sensor 31.

[0030] The light emitting element 31a is constituted of
a near infrared LED, and the first light receiving element
31b and the second light receiving element 31c are each
constituted of a phototransistor (receiving light at a wave-
length of 900 nm). In other words, the first and second
light receiving elements 31b and 31c receive a near in-
frared light emitted by the light emitting element 31a. The
equivalent circuit of the food sensor 31 is as illustrated
in FIG. 8.

[0031] The light emitting element 31a is provided in a
nearly central position on the side wall 13a on the right
in the heating chamber 13 as illustrated in the part with
the reference sign 1071 of FIG. 7, which position is at a
height H1 (of 15 mm in the illustrated example) from the
flat plate 13c on the bottom face of the heating chamber
13 as illustrated in the part with the reference sign 1072
of FIG. 7. The first light receiving element 31b and the
second light receiving element 31c are provided in the
positions, which are separated from a straight line ex-
tending from the light emitting element 31a to the side
wall 13a on the opposite side at specified distances, re-



7 EP 4 119 850 A1 8

spectively, as illustrated in the part with the reference
sign 1071 of FIG. 7 and are each at a specified height
H2 fromthe flat plate 13c on the bottom face of the heating
chamber 13 as illustrated in the part with the reference
sign 1072 of FIG. 7. The height H2, at which the first and
second light receiving elements 31b and 31c are provid-
ed, is identical to the height H1, at which the light emitting
element 31a is provided.

[0032] A specified region including a light emission re-
gion extending from the light emitting element 31a emit-
ting the near infrared light to the first light receiving ele-
ment 31b receiving the emitted near infrared light is as-
sumed as the first detection area 32a for food detection,
and a specified region including a light emission region
extending from the light emitting element 31a emitting
the near infrared light to the second light receiving ele-
ment 31c receiving the emitted near infrared light is as-
sumed as the second detection area 32b for food detec-
tion. The first and second detection areas 32a and 32b
constitute the sensor detection area 32 on the flat plate
13c of the heating chamber 13. Thus, the food sensor 31
is able to detectthat afood is oris not placed in the sensor
detection area 32.

[0033] Thefoodsensor31 transmitslightreception sig-
nals indicating the reception of light by the first light re-
ceiving element 31b and the second light receiving ele-
ment 31c to a controller 22 (FIG. 10) of the cooking ap-
pliance 1. The controller 22 determines whether a food
is present in the heating chamber 13 from the light re-
ception signals as transmitted.

[0034] Specifically, the controller 22 determines that a
food is present if either of an output voltage (Vout 1) of
the firstlight receiving element 31b and an output voltage
(Vout 2) of the second light receiving element 31cis lower
than a first threshold voltage (Vth 1 = 0.6 V), and deter-
mines that no foods are present if either of the output
voltage (Vout 1) and the output voltage (Vout 2) is equal
to or higher than the first threshold voltage (Vth 1 = 0.6
V), as illustrated in FIG. 9. The output voltage (Vout 1)
of the first light receiving element 31b and the output
voltage (Vout 2) of the second light receiving element
31c are each higher than 4.0 V in a state where no foods
are certainly present on the flat plate 13c of the heating
chamber 13. Therefore, a voltage of 4.0 V is set as a
second threshold voltage (Vth 2) and the controller 22
determinesthat no foods are presentif either of the output
voltage (Vout 1) of the first light receiving element 31b
and the output voltage (Vout 2) of the second light re-
ceiving element 31c is higher than the second threshold
voltage (Vth2=4.0V). In other words, the output voltage
of a light receiving element is lower than 0.6 V if a food
is presentin the sensor detection area 32 on the flat plate
13c of the heating chamber 13, and the output voltage
of alightreceiving elementis higher than 4.0 V if no foods
are present in the sensor detection area 32. The values
of the first threshold voltage (Vth 1) and the second
threshold voltage (Vth 2) are not limited to 0.6 V and 4.0
V, respectively, but changed appropriately to the speci-
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fications of the light emitting element 31a as well as the
first and second light receiving elements 31b and 31c,
and the like.

[0035] Even if a food is placed on the flat plate 13c of
the heating chamber 13, the output voltage of a light re-
ceiving element may be equal to or higher than 0.6 V but
nothigherthan 4.0V ifthe food is not appropriately placed
in the sensor detection area 32 (if the food only occupies
part of the sensor detection area 32), if the food (or the
container thereof) is of a high transparency, if the food
is placedindeed in the sensor detection area 32 but under
the influence of an exterior light, and so forth. In other
words, it is difficult to determine whether a food is cer-
tainly placed in the heating chamber 13, if the output volt-
age of a light receiving element is equal to or higher than
0.6 V but not higher than 4.0 V. Therefore, the controller
22 determines that no foods are present if either of the
output voltage (Vout 1) of the first light receiving element
31b and the output voltage (Vout 2) of the second light
receiving element 31c is equal to or higher than 0.6 V
but not higher than 4.0 V. As a result, heating is only
performed if a food is certainly present in the heating
chamber 13, leading to the suppression of no-load oper-
ation. The determinations as above are implemented by
a determination unit 22a of the controller 22 to be de-
scribed later. The determination unit 22a will be detailed
later.

Control Device

[0036] FIG. 10is afunctional block diagram of a control
device included in the cooking appliance 1. The control
device includes the controller 22, which controls opera-
tions of the cooking appliance 1. The controller 22 is con-
stituted of a microcomputer, for instance, and has a cen-
tral processing unit (CPU), a read-only memory (ROM),
and a random access memory (RAM).

[0037] AsillustratedinFIG. 10, the controller 22 is con-
nected with the operation panel 11, a heating operation
section 23, the reader 16, the reading region illuminator
21, areading result notifier 24, the food sensor 31, a front
door opening and closing detector (opening and closing
detector) 25, and a memory (storage) 52. The front door
opening and closing detector 25 is constituted of, for in-
stance, a switch that turns on when the front door 12 is
closed, and detects an opened state and a closed state
of the front door 12. The result of detection by the front
door opening and closing detector 25 is sent to the con-
troller 22.

[0038] Theheatingoperationsection 23 is anoperation
section for heating a food placed in the heating chamber
13, such as a microwave output device or a heater. The
reading result notifier 24 is a buzzer or a sound generator,
and is controlled by the controller 22 so as to notify the
user of the success or failure in reading of the information
code by the reader 16.

[0039] The controller 22 controls the heating operation
section 23 so that the food may be heated in accordance
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with the heating information as acquired through the
reading of the information code by the reader 16. A variety
of heating information corresponding to various kinds of
foods may previously be registered in the server 51, and
the controller 22 may acquire, from the server 51, heating
information corresponding to the kind of a food acquired
through the reading of the information code by the reader
16. The cooking appliance 1 initself may have the heating
information corresponding to the kind of a food. In that
case, the cooking appliance 1 does not need to commu-
nicate with the server 51.

[0040] The controller 22 includes the determination
unit 22a, which determines whether a food is present in
the heating chamber 13 based on a detection result sent
from the food sensor 31, a heating control unit 22b for
controlling a heating operation of the heating operation
section 23 based on a determination result of the deter-
mination unit 22a, and a reading control unit 22¢ for con-
trolling a reading operation of the reader 16 based on the
determination result of the determination unit 22a.
[0041] The food sensor 31 is a sensor for detecting a
food in the heating chamber 13, and includes the light
emitting element 31a (light emitter), which emits light,
and the first and second light receiving elements 31b and
31c (light receiver), which receive the light as emitted
from the light emitting element 31a.

[0042] The determination unit22a determines whether
a food is present in the heating chamber 13, according
to the output voltage of the first light receiving element
31b and the second light receiving element 31c (namely,
the amount of light received by the first light receiving
element 31b and the second light receiving element 31c)
of the food sensor 31. Specifically, the determination unit
22a determines whether a food is present in the heating
chamber 13 based on a signal indicating the detection
result sent from the food sensor 31 (the output voltage
of the first light receiving element 31b and the second
light receiving element 31c). A specific method for deter-
mining whether a food is present is as follows: If a food
is placed in the sensor detection area 32, the light emitted
by the light emitting element 31a of the food sensor 31
decreases before being received by the first light receiv-
ing element 31b and the second light receiving element
31c. Consequently, the output voltage of the first light
receiving element 31b and the second light receiving el-
ement 31c is reduced. If such output voltage has a value
lower than a preset value (Vth 1inFIG. 9), itis determined
that afoodis present. If nofoods are placed in the sensor
detection area 32, the light emitted by the light emitting
element 31a of the food sensor 31 decreases indeed
before being received by the first light receiving element
31b and the second light receiving element 31c but with
a small degree of decrease. Consequently, the output
voltage of the first light receiving element 31b and the
second light receiving element 31c is not lower than that
whenitis determined that a food is present. If such output
voltage has a value equal to or higher than a preset value
(Vth 1 or Vth 2 in FIG. 9), it is determined that no foods
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are present.

[0043] The heating control unit22b permits the heating
operation of the heating operation section 23 if the de-
tection result of the front door opening and closing de-
tector 25 as sent to the controller 22 is that the front door
12 is closed and the determination result of the determi-
nation unit 22a is that a food is present in the heating
chamber 13, and does not permit the heating operation
of the heating operation section 23 if the determination
resultis that no foods are present in the heating chamber
13.

Operations of the Cooking Appliance 1

[0044] The operations of the cooking appliance 1 are
described below. In this regard, a food is assumed as a
packed lunch with an information code imparted to an
upper face of its container, and description is made on
the case, where the packed lunch is heated with the cook-
ing appliance 1.

[0045] Initially, the user recognizes a guidance indica-
tion 20 ("open the door and expose the information code
to the red light", for instance) on the operation panel 11.
Then, the user opens the front door 12 in accordance
with the guidance indication 20. If the front door opening
and closing detector 25 detects the opened state of the
front door 12, the controller 22 causes the reader 16 and
the reading region illuminator 21 to operate.

[0046] Next, the user moves the packed lunch so that
the information code may be in the reading region 19 of
the reader 16 (the red light may hit the information code),
in accordance with the guidance indication 20 on the op-
eration panel 11.

[0047] As a result of such operation, the reader 16
reads the information code imparted to the packed lunch.
If the reader 16 successfully reads the information code,
the controller 22 causes the reading result notifier 24 to
notify the user of the reading result. At this time, the read-
ing result notifier 24 operates to generate either or both
of a continuous beeping sound and a voice saying "read-
ing of the information code succeeded".

[0048] If notified by the reading result notifier 24 of the
success of reading of the information code, the user plac-
es the packed lunch in the heating chamber 13 and then
closes the front door 12. In such situation, the determi-
nation unit 22a determines whether the packed lunch to
be heated is placed in a specified position in the heating
chamber 13. If it is determined by the determination unit
22athat the packed lunch is presentin the heating cham-
ber 13, the determination result is sent to the heating
controlunit22b. On the other hand, the frontdoor opening
and closing detector 25 sends, to the heating control unit
22b, a detection signal indicating that the front door 12
is closed. As a result, heating control by the heating con-
trol unit 22b, namely, the heating operation of the heating
operation section 23 is permitted and heating of the
packed lunch is started.

[0049] If the packed lunch has been warmed up by
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following the procedure as described above, the user is
notified of the completion of heating of the packed lunch
and takes the packed lunch out of the heating chamber
13. Ifthe packed lunchis taken out of the heating chamber
13 and, accordingly, lost from the sensor detection area
32 in the heating chamber 13, a signal received by the
food sensor 31 has a reference value, so that the deter-
mination unit 22a of the controller 22 determines that the
packed lunch is not present in the heating chamber 13.
Based on this determination result (that the packed lunch
is not placed in the heating chamber 13) of the determi-
nation unit 22a, the heating control unit 22b does not
permitthe heating operation of the heating operation sec-
tion 23. Consequently, the heating operation section 23
doesnot performthe heating operationin the state, where
the packed lunch is not placed in the heating chamber
13. In other words, the heating operation is not performed
in a no-load state.

Control up to Start of Cooking

[0050] FIG. 11 is a flowchart illustrating a flow of
processing up to the start of cooking in the cooking ap-
pliance 1 (heating control method).

[0051] Initially, front door opening and closing detec-
tion is performed (step S11). In step S11, the opening or
closing of the front door 12 is detected by the front door
opening and closing detector 25 and the detection result
is sent to the determination unit 22a and the heating con-
trol unit 22b.

[0052] Next, the determination unit 22a determines
whether the front door 12 is closed (step S12). In step
S12, the determination unit 22a determines whether the
front door 12 is closed from the detection result of the
front door opening and closing detector 25. If it is deter-
mined by the determination unit 22a that the front door
12is closed (YES in step S12), the processing proceeds
to step S13 so as to perform the food detection. The
method for detecting a food is described above with ref-
erence to FIGS. 8 and 9, so that no description is made
on such method here.

[0053] In step S13, the food detection is performed by
the food sensor 31 and the detection result is sent to the
determination unit 22a.

[0054] Subsequently, the determination unit 22a de-
termines whether a food is present (step S14). In step
S14, the determination unit 22a determines whether a
food is present from the detection result sent from the
food sensor 31. The detection result of the food sensor
31 is represented as a value of the output voltage of the
first light receiving element 31b and the second light re-
ceiving element 31c. The determination unit 22a deter-
mines whether a food is present in the heating chamber
13 from the value of the output voltage and sends the
determination result that a food is present (YES in step
S14) to the heating control unit 22b so as to start the
heating (step S15). In step S15, the heating control unit
22b allows the control of the heating operation section

10

15

20

25

30

35

40

45

50

55

23 if the detection result sent from the front door opening
and closing detector 25 is that the front door 12 is closed
and the determination result sent from the determination
unit 22a is that a food is present.

[0055] Ifitis determined that no foods are present (NO
in step S14), the determination unit 22a sends the deter-
mination result to the heating control unit 22b and the
heating control unit 22b does not allow the control of the
heating operation section 23. As a result, the processing
ends because a food as a heating control target is not
present.

[0056] Inotherwords, the heating control unit22b does
not allow the control of the heating operation section 23
solely with the detection result that the front door 12 is
closed, but allows the control of the heating operation
section 23 with both of the detection result that the front
door 12 is closed and the determination result that a food
is present.

Effects

[0057] In the cooking appliance 1 having the configu-
ration as above, it is determined whether a food is placed
in the heating chamber 13, even if the front door 12 is
closed, and the heating control is performed if the result
of such determination is that a food is placed in the heat-
ing chamber 13. Thus, even if it is determined before the
front door 12 is closed whether a food is present in the
heating chamber 13 and, although it should actually be
determined that a food is present, it is determined under
the influence of the exterior light that no foods are
present, such malfunction that the heating control is not
started while a food is present is prevented because it is
determined again after the frontdoor 12 is closed whether
a food is present.

[0058] If the information code is read so as to acquire
the heating information on a food in advance and the
heating control is performed on the food immediately af-
ter the front door 12 is closed, as in the above cooking
appliance 1, in particular, it is possible to unfailingly per-
form the heating control when a food is present, by de-
termining after the front door 12 is closed whether a food
is present.

[0059] Consequently, even if it is determined that no
foods are present due to a mistaken detection made un-
der the influence of the exterior light when the door of
the heating chamber is opened, the heating of a food is
to be automatically started if it is determined that a food
is present in the state, where the door of the heating
chamber is closed. As a result, the time and effort taken
up to the start of cooking of a food are reduced even if
the exterior light affects the detection of the food.
[0060] In the present embodiment, the example, in
which the presence or absence of a food is detected after
the front door 12 is closed, is described. In second and
third embodiments below, the example, in which a proc-
ess for detecting the presence or absence of a food is
performed initially when the front door 12 is opened, is
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described.
Second Embodiment

[0061] Another embodiment of the present invention
is described below. For convenience of description, com-
ponents identical in function to the components de-
scribed in the above embodiment are given the same
reference signs and not described anew.

[0062] In the present embodiment, a cooking appli-
ance 1 is the same as the cooking appliance 1 of the first
embodiment but processing up to the start of the heating
control is different from that in the first embodiment. In
other words, control by the controller 22 is different from
that in the first embodiment.

Control up to Start of Cooking

[0063] FIG. 12 is a flowchart illustrating a flow of
processing up to the start of cooking in the present em-
bodiment.

[0064] Initially, front door opening and closing detec-
tion is performed (step S21). In step S21, the opening or
closing of the front door 12 is detected by the front door
opening and closing detector 25 and the detection result
is sent to the determination unit 22a and the heating con-
trol unit 22b.

[0065] Next, the determination unit 22a determines
whether the front door 12 is opened (step S22). In step
S22, the determination unit 22a determines whether the
front door 12 is opened from the detection result of the
front door opening and closing detector 25. If it is deter-
mined by the determination unit 22a that the front door
12is opened (YES in step S22), the processing proceeds
to step S23 so as to perform the food detection. The
method for detecting a food is described above with ref-
erence to FIGS. 8 and 9, so that no description is made
on such method here.

[0066] In step S23, the food detection is performed by
the food sensor 31 and the detection result is sent to the
determination unit 22a.

[0067] Subsequently, the determination unit 22a de-
termines whether any food is absent (step S24). In step
S24, the result of detection by the food sensor 31 is sent
to the determination unit 22a and the determination unit
22a determines whether a food is present. If the deter-
mination unit 22a determines that any food is absent
(YES in step S24), the front door opening and closing
detector 25 performs the front door opening and closing
detection (step S25). In step S25, the opening or closing
of the front door 12 is detected by the front door opening
and closing detector 25 and the detection result is sent
to the determination unit 22a and the heating control unit
22b. If the determination unit 22a determines that a food
is present (NO in step S24), the processing returns to
step S23 so as to perform the food detection.

[0068] Next, the determination unit 22a determines
whether the front door 12 is closed (step S26). In step
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S26, the determination unit 22a determines whether the
front door 12 is closed from the detection result of the
front door opening and closing detector 25. If it is deter-
mined by the determination unit 22a that the front door
12 is closed (YES in step S26), the processing proceeds
to step S27 so as to perform the food detection. If it is
determined by the determination unit 22a that the front
door 12 is opened (NO in step S26), the processing re-
turns to step S25 so as to perform the front door opening
and closing detection.

[0069] In step S27, the food detection is performed by
the food sensor 31 and the detection result is sent to the
determination unit 22a.

[0070] Subsequently, the determination unit 22a de-
termines whether a food is present (step S28). In step
S28, the determination unit 22a determines whether a
food is present based on the detection result sent from
the food sensor 31. The determination unit 22a sends
the determination result that a food is present (YES in
step S28) to the heating control unit 22b. The heating
control unit 22b starts the heating based on the determi-
nation result from the determination unit 22a that a food
is present (step S29). In step S29, the heating control
unit 22b allows the control of the heating operation sec-
tion 23 if the detection result sent from the front door
opening and closing detector 25 is that the front door 12
is closed and the determination result sent from the de-
termination unit 22a is that a food is present.

Effects

[0071] In the cooking appliance 1 having the configu-
ration as above, the heating control unit 22b starts the
heating of a food if itis detected by the front door opening
and closing detector 25 that the front door 12 is closed
and it is determined by the determination unit 22a that
the food is present in the heating chamber 13 in the state,
where it has been detected by the front door opening and
closing detector 25 that the front door 12 is opened and
it has been determined by the determination unit 22a that
no foods are present in the heating chamber 13. Thus,
it is determined whether a food is present when the front
door 12 is opened, and opening and closing detection is
performed by the front door opening and closing detector
25 on the front door 12 if it is determined that a food is
present, so that it is possible to automatically start the
heating of a food when the food is certainly present in
the heating chamber.

Third Embodiment

[0072] The following description is made on yet anoth-
er embodiment of the presentinvention. For convenience
of description, components identical in function to the
components described in the above embodiments are
given the same reference signs and not described anew.
[0073] In the present embodiment, a cooking appli-
ance 1 is the same as the cooking appliance 1 of the first
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embodiment but processing up to the start of the heating
control is different from that in the first embodiment. In
other words, control by the controller 22 is different from
that in the first embodiment.

Control up to Start of Cooking

[0074] FIG. 13 is a flowchart illustrating a flow of
processing up to the start of cooking in the present em-
bodiment.

[0075] Initially, front door opening and closing detec-
tion is performed (step S31). In step S31, the opening or
closing of the front door 12 is detected by the front door
opening and closing detector 25 and the detection result
is sent to the determination unit 22a and the heating con-
trol unit 22b.

[0076] Next, the determination unit 22a determines
whether the front door 12 is opened (step S32). In step
S32, the determination unit 22a determines whether the
front door 12 is opened from the detection result of the
front door opening and closing detector 25. If it is deter-
mined by the determination unit 22a that the front door
12is opened (YES in step S32), the processing proceeds
to step S33 so as to perform the food detection.

[0077] In step S33, the food detection is performed by
the food sensor 31 and the detection result is sent to the
determination unit 22a.

[0078] Subsequently, the determination unit 22a de-
termines whether a food is present (step S34). In step
S34, the determination unit 22a determines whether a
food is present based on the detection result sent from
the food sensor 31. If the determination unit 22a deter-
mines that a food is present (YES in step S34), the front
door opening and closing detection is performed by the
front door opening and closing detector 25 (step S35).
In step S35, the result of detection by the front door open-
ing and closing detector 25 is sent to the determination
unit 22a and the heating control unit 22b. If the determi-
nation unit 22a determines that no foods are present (NO
in step S34), the processing returns to step S33 and the
food detection is performed by the food sensor 31.
[0079] Next, the determination unit 22a determines
whether the front door 12 is closed (step S36). In step
S36, the determination unit 22a determines whether the
front door 12 is closed from the detection result of the
front door opening and closing detector 25. If it is deter-
mined by the determination unit 22a that the front door
12is closed (YES in step S36), the processing proceeds
to step S37 so as to start the heating. In step S37, the
heating control unit 22b allows the control of the heating
operation section 23 if the detection result sent from the
front door opening and closing detector 25 is that the
front door 12 is closed and the determination result sent
from the determination unit 22a is that a food is present.
[0080] Ifitis determined by the determination unit 22a
that the front door 12 is opened (NO in step S36), the
processing returns to step S35 so as to perform the front
door opening and closing detection.
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[0081] Ifitis determined by the determination unit 22a
that the front door 12 is closed (NO) in step S32, the
processing proceeds to step S38 so as to perform the
food detection.

[0082] In step S38, the food detection is performed by
the food sensor 31 and the detection result is sent to the
determination unit 22a.

[0083] Subsequently, the determination unit 22a de-
termines whether a food is present (step S39). In step
S39, the determination unit 22a determines whether a
food is present based on the detection result sent from
the food sensor 31. If the determination unit 22a deter-
mines that a food is present (YES in step S39), the
processing proceeds to step S37. In step S37, the heating
is started. In this step, the heating control unit 22b allows
the control of the heating operation section 23 if the de-
tection result sentfrom the front door opening and closing
detector 25 is that the front door 12 is closed and the
determination result sent from the determination unit 22a
is that a food is present.

[0084] In step S39, the determination unit 22a sends
the determination result that no foods are present (NO)
to the heating control unit 22b, so that the heating control
unit 22b does not allow the control of the heating opera-
tion section 23. In other words, the processing ends be-
cause a food as a heating control target is not present.

Effects

[0085] In the cooking appliance 1 having the configu-
ration as above, the heating control unit 22b starts the
heating of a food if itis detected by the front door opening
and closing detector 25 that the front door 12 is closed
in the state, where it has been detected by the front door
opening and closing detector 25 that the front door 12 is
opened and it has been determined by the determination
unit 22a that the food is present in the heating chamber
13. Thus, itis determined whether a food is present when
the front door 12 is opened, and opening and closing
detectionis performed by the front door opening and clos-
ing detector 25 on the front door 12 if it is determined that
a food is present, so that it is possible to automatically
start the heating of a food when the food is certainly
present in the heating chamber.

Modification

[0086] In each of the embodiments as described
above, the food sensor 31 includes one light emitting
element and two light receiving elements, while neither
the number of light emitting elements nor the number of
light receiving elements is particularly limited as long as
the number makes it possible to form a sensor detection
area having a desired size, such as the sensor detection
area 32 illustrated in the part with the reference sign 1072
of FIG. 7. In addition, the light emitting element 31a is
not limited to the near infrared LED, and the first and
second light receiving elements 31b and 31c are not lim-
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ited to the phototransistors receiving light at awavelength
of 900 nm, either.

[0087] The food sensor 31 is not limited to a transmis-
sion type sensor but may be a reflection type sensor,
namely, a sensor with a light receiving element and a
light emitting element provided on a side wall on the same
side. For instance, the food sensor 31 may be as illus-
trated in FIG. 14.

[0088] FIG. 14 is a diagram illustrating an exemplary
arrangement and a detection region of a food sensor in
a cooking appliance according to a modification of the
present invention.

[0089] A food sensor 31 in FIG. 14 is constituted of a
reflection type photosensor, for instance, and detects the
presence or absence of a detection target (food) by caus-
ing light from a light emitting element in the reflection type
photosensor to hit the detection target and receiving light
reflected on the detection target. As illustrated in a part
with a reference sign 1401 of FIG. 14, a range of irradi-
ation with the light from the light emitting element in the
food sensor 31 specifies a sensor detection area 32.
[0090] The food sensor 31 receives a reflected light
from the sensor detection area 32 and transmits a signal
(light reception signal) indicating the reception of light to
the controller 22 (FIG. 10) of the cooking appliance 1.
The controller 22 determines whether afood 40 is present
in the heating chamber 13 from the light reception signal
as transmitted.

[0091] In order to detect the presence or absence of
the food 40 as a detection target to be placed in the heat-
ing chamber 13 as mentioned above, it is necessary to
adjust the position and size of the sensor detection area
32. In the present modification, three food sensors 31
are arranged in a depth direction of the heating chamber
13, as an example illustrated in a part with a reference
sign 1402 of FIG. 14. The three food sensors 31 are at
the same height from a placement face. The three food
sensors 31 at the same height from the placement face
are used to form the sensor detection area 32, which is
a region for detecting the presence or absence of the
food 40 to be placed on the flat plate 13c of the heating
chamber 13. Itis thus possible to form the sensor detec-
tion area 32 corresponding to the size of the heating
chamber 13 by adjusting the number and height from the
placement face of the food sensors 31 appropriately to
the size of the heating chamber 13. Therefore, the food
sensors 31 are not particularly limited in number, height
ofinstallation, and the like as long as the sensor detection
area 32 with a desired size is formed.

Example of Implementation by Software

[0092] Functions of the cooking appliance 1 (hereinaf-
ter referred to as "apparatus") can be implemented by a
program for causing a computer to control the apparatus,
that is to say, to serve as the respective control blocks
(respective units included in the controller 22, in partic-
ular) of the apparatus.
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[0093] Inthatcase, the apparatus includes a computer
having at least one control device (processor, for in-
stance) and at least one storage (memory, for instance)
as hardware for executing the program. The functions
described in the above embodiments are implemented
by executing the program with the control device and the
storage.

[0094] The program may be recorded on one or more
non-transitory computer-readable recording media.
Such recording media may or may not be included in the
apparatus. In the latter case, the program may be fed to
the apparatus through an optional wired or wireless trans-
mission medium.

[0095] Itis also possible to implement part or the whole
of functions of the respective control blocks by logic cir-
cuits. For instance, an integrated circuit with logic circuits
so formed as to serve as the respective control blocks is
placed in the category of the present invention. In addi-
tion, the functions of the respective control blocks can be
implemented by a quantum computer, for instance.
[0096] Various processes described in the above em-
bodiments may be performed by an artificial intelligence
(Al) system. In that case, the Al system may work on the
control device or other device (edge computer, cloud
server or the like).

Summary

[0097] A cooking appliance according to a first aspect
of the present invention includes the heating chamber
13, a door (the front door 12) provided on the heating
chamber 13, an opening and closing detector (the front
door opening and closing detector 25) that detects open-
ing and closing of the door (front door 12), the determi-
nation unit 22a, which determines whether a food is
present in the heating chamber 13, the reader 16, which
reads an information code for cooking the food, and the
heating control unit 22b, which performs heating control
on the food in the heating chamber 13 based on the in-
formation code read by the reader 16. The heating control
unit 22b starts the heating of the food if it is detected by
the opening and closing detector (front door opening and
closing detector 25) that the door (front door 12) is closed
and it is determined by the determination unit 22a that
the food is present in the heating chamber 13.

[0098] According to the above configuration, the heat-
ing control unit performs the heating control on a food if
the food is presentin the heating chamber when the door
of the heating chamber is closed. Thus, even if it is de-
termined that no foods are present due to a mistaken
detection made under the influence of the exterior light
when the door of the heating chamber is opened, the
heating of a food is to be automatically started if it is
determined that a food is present in the state, where the
door of the heating chamber is closed. As a result, the
time and effort taken up to the start of cooking of a food
are reduced even if the exterior light affects the detection
of the food.
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[0099] A cooking appliance according to a second as-
pect of the presentinvention is provided by modifying the
cooking appliance of the first aspect so that the determi-
nation unit 22a may determine whether a food is present
in the heating chamber 13 if it is detected by the opening
and closing detector (front door opening and closing de-
tector 25) that the door (front door 12) is closed, and so
that the heating control unit 22b may start the heating of
a food if it is determined by the determination unit 22a
that the food is present in the heating chamber 13.
[0100] According to the above configuration, it is pos-
sible to perform the heating control on a food when the
food is certainly present in the heating chamber in the
state, where the door is closed.

[0101] A cooking appliance according to a third aspect
of the present invention is provided by modifying the
cooking appliance of the second aspect so that the de-
termination unit 22a may determine whether a food is
present in the heating chamber 13 if it is detected by the
opening and closing detector (front door opening and
closing detector 25) that the door (front door 12) is
opened, and so that the heating control unit 22b may
start the heating of a food if it is detected by the opening
and closing detector (front door opening and closing de-
tector 25) that the door (front door 12) is closed and it is
determined by the determination unit 22a that the food
is present in the heating chamber 13 in the state, where
it has been detected by the opening and closing detector
(front door opening and closing detector 25) that the door
(front door 12) is opened and it has been determined by
the determination unit 22a that no foods are present in
the heating chamber 13.

[0102] According to the above configuration, heating
in astate where nofoods are presentin the heating cham-
ber, namely, no-load operation is suppressed so as to
perform the heating control when a food is certainly
present.

[0103] A cooking appliance according to a fourth as-
pect of the presentinvention is provided by modifying the
cooking appliance of the second aspect so that the de-
termination unit 22a may determine whether a food is
present in the heating chamber 13 if it is detected by the
opening and closing detector (front door opening and
closing detector 25) that the door (front door 12) is
opened, and so that the heating control unit 22b may
start the heating of a food if it is detected by the opening
and closing detector (front door opening and closing de-
tector 25) that the door (front door 12) is closed in the
state, where it has been detected by the opening and
closing detector (front door opening and closing detector
25) thatthe door (frontdoor 12) is opened and it has been
determined by the determination unit 22a that the food
is present in the heating chamber 13.

[0104] According to the above configuration, it is pos-
sible to unfailingly perform heating when a food is present
in the heating chamber.

[0105] A cooking appliance according to a fifth aspect
of the present invention is provided by modifying the
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cooking appliance of any one of the first through fourth
aspects so that the cooking appliance may include the
food sensor 31 for detecting a food in the heating cham-
ber 13, which sensorincludes a light emitter (light emitting
element 31a) that emits light and a light receiver (the first
and second light receiving elements 31b and 31c) that
receives light emitted from the light emitter (light emitting
element 31a), and so that the determination unit 22a may
determine whether a food is present in the heating cham-
ber 13 according to the amount of light received by the
light receiver (first and second light receiving elements
31b and 31c).

[0106] According to the above configuration, it is pos-
sible to determine whether afood is presentin the heating
chamber with a simple configuration. Moreover, if it is
determined whether a food is present when the door of
the heating chamber is closed, as is the case with the
second and third aspects, the light receiver is not affected
by the exterior light and it is determined with high accu-
racy whether a food is present.

[0107] A heating control method for a cooking appli-
ance according to a sixth aspect of the present invention
is a heating control method for a cooking appliance in-
cluding: the heating chamber 13; a door (the front door
12) provided on the heating chamber 13; an opening and
closing detector (the front door opening and closing de-
tector 25) that detects opening and closing of the door
(front door 12); the determination unit 22a, which deter-
mines whether a food is present in the heating chamber
13; the reader 16, which reads an information code for
cooking the food; and the heating control unit 22b, which
performs heating control on the food in the heating cham-
ber 13 based on the information code read by the reader
16. The heating control method includes starting the
heating of the food with the heating control unit 22b if the
opening and closing detector (front door opening and
closing detector 25) detects that the door (front door 12)
is closed and the determination unit 22a determines that
the food is present in the heating chamber 13.

[0108] According to the above configuration, the heat-
ing control unit performs the heating control on a food if
the food is presentin the heating chamber when the door
of the heating chamber is closed. Consequently, the
heating control is performed on a food when the food is
certainly present in the heating chamber.

[0109] The presentinvention is notlimited to the above
embodiments but can variously be modified within the
range of recital in the claims. An embodiment obtained
by appropriately combining technical means disclosed in
different embodiments with one another falls within a
technical scope of the presentinvention. Itis further pos-
sible to combine technical means disclosed in the re-
spective embodiments with one another so as to form a
new technical feature.

REFERENCE SIGNS LIST

[0110]
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cooking appliance

11 operation panel

12 front door (door)

13 heating chamber

13a  side wall

13b  front opening

13c flat plate

14 handle

15 control frame

16 reader

17 reader board

19 reading region

20 guidance indication

21 reading region illuminator

22 controller

22a  determination unit

22b  heating control unit

22¢  reading control unit

23 heating operation section

24 reading result notifier

25 front door opening and closing detector (opening
and closing detector)

30 display

31 food sensor

31a  light emitting element (light emitter)

31b  first light receiving element (light receiver)

31c  second light receiving element (light receiver)

32 sensor detection area

32a first detection area

32b  second detection area

40 food

51 server

Claims

1. A cooking appliance (1) comprising:

a heating chamber (13);

a door (12) provided on the heating chamber;
an opening and closing detector (25) that de-
tects opening and closing of the door;

a determiner (22a) that determines whether a
food is present in the heating chamber;
areader (16) that reads an information code for
cooking the food; and

a heating controller (22b) that performs heating
control on the food in the heating chamberbased
on the information code read by the reader,
wherein the heating controller starts the heating
of the food if the opening and closing detector
detects that the door is closed and the determin-
erdetermines that the food is presentin the heat-
ing chamber.

2. The cooking appliance according to claim 1,

wherein the determiner determines whether the
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food is present in the heating chamber if the
opening and closing detector detects that the
door is closed, and

wherein the heating controller starts the heating
of the food if the determiner determines that the
food is present in the heating chamber.

3. The cooking appliance according to claim 2,

wherein the determiner determines whether the
food is present in the heating chamber if the
opening and closing detector detects that the
door is opened, and

wherein the heating controller starts the heating
of the food if the opening and closing detector
detects that the door is closed and the determin-
erdetermines thatthe food is presentin the heat-
ing chamber when the opening and closing de-
tector has detected that the door is opened and
the determiner has determined that no foods are
present in the heating chamber.

4. The cooking appliance according to claim 2,

wherein the determiner determines whether the
food is present in the heating chamber if the
opening and closing detector detects that the
door is opened, and

wherein the heating controller starts the heating
of the food if the opening and closing detector
detects that the door is closed when the opening
and closing detector has detected that the door
is opened and the determiner has determined
that the food is present in the heating chamber.

5. The cooking appliance according to any one of
claims 1 through 4, comprising a food sensor (31)
that detects the food in the heating chamber,

wherein the food sensor includes a light emitter
(31a) that emits light and a light receiver (31b
and 31c) thatreceives light emitted from the light
emitter, and

wherein the determiner determines whether the
foodis presentin the heating chamber according
toan amount of light received by the light receiv-
er.

6. A heating control method for a cooking appliance
including: a heating chamber; a door provided on the
heating chamber; an opening and closing detector
that detects opening and closing of the door; a de-
terminer that determines whether a food is present
in the heating chamber; a reader that reads an infor-
mation code for cooking the food; and a heating con-
troller that performs heating control on the food in
the heating chamber based on the information code
read by the reader, the heating control method com-
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prising:

starting the heating of the food with the heating con-
troller if the opening and closing detector detects that
the door is closed and the determiner determines
that the food is present in the heating chamber.
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