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(54) HEATING COOKER

(57) A cooking device includes image capturing unit
(23) that captures animage of an inside of heating cham-
ber (13), a plurality of lighting units (25a to 25d) that apply
light to the inside of heating chamber (13), lighting con-
troller (33) that controls the plurality of lighting units (25a

to 25d), and image processor (32) that specifies an image
of food (12) in an image captured by image capturing unit
(23). Each of the plurality of lighting units (25a to 25d) is
disposed in a position substantially facing another of the
plurality of lighting units (25a to 25d).

FIG. 1
31— CONTROLLER 3
r-- —3—2—3E ___________ LIGHTING __7{_———— 33
! MAGE CONTROLLER !
| 1377 [l eotsson | |
1 1 22 :
AN .
N !
1 . '
25a K
L5904 Q !
L 23 T/, KC1~25d b1
24 /1 — 25¢
25b
/ 20
13 o e
[N\ [ 7 )
41d  41c 12 41b  41a

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 438 545 A1 2

Description
TECHNICAL FIELD

[0001] The present disclosure relates to a cooking de-
vice that heats food and the like.

BACKGROUND ART

[0002] Conventionally, some cooking devices of this
type are provided with an image capturing unit that im-
ages an inside of a heating chamber such that a condition
of food and the like serving as an object to be heated can
be confirmed. In a conventional cooking device, image
processing is performed based on an image captured by
the image capturing unit, and the condition of food is de-
termined (see, for example, PTL 1).

[0003] In the conventional cooking device, in a case
where a computer is attempted to distinguish food serv-
ing as an object to be heated in the heating chamber from
the other objects when the computer processes animage
obtained by photographing the food by using the image
capturing unit, it may be difficult for the computer that
performs image processing to distinguish the food from
the other objects, although a difference between the food
and the other objects is obvious through human eyes.
As an example, the computer fails to correctly distinguish
food from a shadow of the food.

[0004] As an example, in the case of fermentation of
bread, when both bread dough and a shadow of the bread
dough are erroneously recognized to be bread dough,
an increase in volume of the bread dough that is caused
by fermentation may be incorrectly recognized due to the
shadow of the bread dough.

[0005] Inthe case of baking of bread, when both bread
dough and a shadow of the bread dough are erroneously
recognized to be bread dough, a computer may deter-
mine that the bread dough has been browned. This is
because a shadow is generally darker than bread dough.
In this case, the bread dough may be erroneously rec-
ognized to be initially browned due to the shadow of the
bread dough, although the bread dough has not yet been
baked.

Citation List
Patent Literature

[0006] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2001-272045

SUMMARY OF THE INVENTION

[0007] In view of the conventional problems described
above, the present disclosure provides a cooking device
that is capable of accurately recognizing a size and a
shape of an object to be heated in a state where an in-
fluence of a shadow of the object to be heated is reduced
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as much as possible.

[0008] Specifically, a cooking device according to an
exemplary embodiment of the present disclosure in-
cludes a heating chamber that houses an object to be
heated, an image capturing unit that captures an image
of an inside of the heating chamber, a plurality of lighting
units that emits light to the inside of the heating chamber,
a lighting controller that controls the plurality of lighting
units, and an image processor that specifies an image
of the object to be heated in an image captured by the
image capturing unit. Each of the plurality of lighting units
is disposed in a position substantially facing another of
the plurality of lighting units.

[0009] In the configuration above, by simultaneously
turning on the plurality of lighting units that emits light to
an inside of the heating chamber, the object to be heated
is irradiated with light from a plurality of directions differ-
ent from each other. Accordingly, a shadow can be made
more light-colored in comparison with a case where a
single lighting unit illuminates the object to be heated,
and an object to be cooked can be correctly distinguished
from a shadow.

[0010] By employing the configuration above, from
among the plurality of lighting units, one lighting unit at
a time can be turned on, and the other lighting units can
be turned off such that a prescribed number of images
including the object to be heated and a shadow of the
object to be heated that corresponds to a number of light-
ing units can be acquired. The object to be heated is
indicated in all of these images, but a shadow generated
by a specified lighting unit of the plurality of lighting units
only appears in an image when the specified lighting unit
is in the ON state. This enables food to be correctly dis-
tinguished from a shadow of the food.

[0011] By employing the configuration above, food
serving as the object to be heated in the heating chamber
is recognized in a state where an influence of a shadow
is minimized. By doing this, even when the food serving
as the object to be heated increases or decreases in vol-
ume during cooking, an increase or decrease ratio or an
increase or decrease amount can be correctly deter-
mined, and the object to be heated can be appropriately
cooked.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

FIG. 1 illustrates a general configuration of a princi-
pal part of a cooking device according to a first ex-
emplary embodiment of the present disclosure.
FIG. 2 illustrates a general configuration of a princi-
pal part of a cooking device according to a second
exemplary embodiment of the present disclosure.
FIG. 3 illustrates a general configuration of a princi-
pal part of a cooking device according to a third ex-
emplary embodiment of the present disclosure.
FIG. 4 illustrates a general configuration of a princi-
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pal part of the cooking device according to the third
exemplary embodiment of the present disclosure.
FIG. 5 illustrates a general configuration of a princi-
pal part of the cooking device according to the third
exemplary embodiment of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0013] A cooking device according to an exemplary
embodiment of the present disclosure includes a heating
chamber that houses an object to be heated, an image
capturing unit that captures an image of an inside of the
heating chamber, a plurality of lighting units that emit light
to the inside of the heating chamber, a lighting controller
that controls the plurality of lighting units, and an image
processor that specifies animage of the object to be heat-
ed in an image captured by the image capturing unit. In
the cooking device according to an exemplary embodi-
ment of the present disclosure, each of the plurality of
lighting units is disposed in a position substantially facing
another of the plurality of lighting units.

[0014] In the configuration above, each of the plurality
of lighting units is disposed in a position substantially
facing another of the plurality of lighting units, namely, in
a position substantially facing another of the plurality of
lighting units across a position in which the object to be
heated is placed in the heating chamber. Therefore, a
shadow generated due to the application of light of a
specified lighting unit to the object to be heated is made
more light-colored to a certain degree by a lighting unit
thatis disposed in a position substantially facing the spec-
ified lighting unit, and this enables the shadow to be easily
distinguished from the object to be heated.

[0015] In a cooking device according to an exemplary
embodiment of the present disclosure, the lighting con-
troller may be configured to cause light to be emitted to
the inside of the heating chamber by one of the plurality
of lighting units that is disposed in a position substantially
facing at least another lighting unit.

[0016] In the configuration above, the lighting control-
ler controls lighting of the lighting units while regarding a
specified lighting unit and another lighting unit that is dis-
posed in a position substantially facing the specified light-
ing unitto be a single system. As an example, when light-
ing on a side of the image capturing unit is made bright
and lighting of a lighting unit that is disposed in a sub-
stantially facing position is made dark, in a case where
plural items of food overlap each other, a shadow of an
item of food that is located on a front side when viewed
from the side of the image capturing unit overlaps an item
of food that is located on a rear side, but aratio is reduced
at which an image of a shadow of the item of food that
is located on the rear side is captured by the image cap-
turing unit. In contrast, when lighting on the side of the
image capturing unitis made dark and lighting of a lighting
unit that is disposed in a substantially facing position is
made bright, in a case where plural items of food overlap
each other, a ratio is reduced at which a shadow of an
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item of food that is located on a front side when viewed
from the side of the image capturing unit overlaps an item
of food that is located on a rear side, but an image of a
shadow of the item of food that is located on the rear side
is captured by the image capturing unit. By repeating the
control described above, the plural items of food can be
easily distinguished from a shadow.

[0017] In a cooking device according to an exemplary
embodiment of the present disclosure, the plurality of
lighting units may include four lighting units. In this case,
in the cooking device according to an exemplary embod-
iment of the present disclosure, the lighting controller
may be configured to cause all of the four lighting units
to emit light. In the configuration above, the lighting con-
troller simultaneously controls the four lighting units to
emit light such that the four lighting units emit light at the
same illuminance, and this enables each shadow to be-
come more light-colored. The lighting controller can as-
sociate a specified lighting unit with a shadow by turning
on one of the four lighting units and turning off the other
lighting units. This enables food to be easily distinguished
from a shadow.

[0018] In a cooking device according to an exemplary
embodiment of the present disclosure, the plurality of
lighting units may be disposed in such a way that light
that is emitted to the inside of the heating chamber is
indirect light.

[0019] Intheconfiguration above, the objectto be heat-
ed is not irradiated with direct light, and the lighting units
are disposed in positions substantially facing each other
such that a shadow becomes more light-colored. These
result in a further more light-colored shadow. This ena-
bles the object to be heated to be easily distinguished
from a shadow.

[0020] A cooking device according to an exemplary
embodiment of the present disclosure may include a
heating chamber that houses food, an image capturing
unit that captures an image of an inside of the heating
chamber, a lighting unit that emits light to the inside of
the heating chamber, and an image processor that spec-
ifies an image of the food in an image captured by the
image capturing unit. The lighting unit may be disposed
so as to emit indirect light to the inside of the heating
chamber.

[0021] This configuration is different from the configu-
ration described above in that a plurality of lighting units
do not always need to be disposed in positions substan-
tially facing each other. When light from the lighting unit
illuminating an objectto be heated is indirectlight, a shad-
ow of the object to be heated becomes remarkably light-
colored in comparison with a case where the object to
be heated is irradiated with direct light. Accordingly, even
when the plurality of lighting units are not disposed in
positions substantially facing each other, an effect that
is similar to an effect exhibited in a case where the plu-
rality of lighting units are disposed in positions substan-
tially facing each other or a certain effect can be exhibited.
[0022] A cooking device according to an exemplary
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embodiment of the present disclosure may include a
lighting chamber that converts light from a light source
of the lighting unit into indirect light.

[0023] In general, indirect light is generated according
to a method in which direct light is applied, for example,
to at least one of a ceiling and a wall inside a heating
chamber and reflected light from the at least one of the
ceiling and the wall is applied to an object to be heated.
However, in this method, it is difficult to reduce an amount
of direct light that is applied to the object to be heated to
an ignorable amount. In contrast, by employing the con-
figuration above of the present disclosure, only indirect
light is applied to the inside of the heating chamber, and
the object to be heated can easily be only irradiated with
the indirect light.

[0024] A cooking device according to an exemplary
embodiment of the present disclosure may include a re-
flector that converts light from a light source of the lighting
unit into indirect light.

[0025] This configuration is different from the configu-
ration above in which the lighting chamber is provided.
A lighting unit is provided in a heating chamber. Light
from the lighting unit is reflected by the reflector, and is
also reflected by at least one of a ceiling and a wall, and
the reflected light is applied to an object to be heated.
This enables the object to be heated to be irradiated with
indirect light. By employing this method, the lighting
chamber does not need to be provided, and spatial effi-
ciency is improved. Of course, a cooking device accord-
ing to an exemplary embodiment of the present disclo-
sure may be configured to be provided with the reflector
in addition to the lighting chamber such that indirect light
is generated by the reflector.

(First exemplary embodiment)

[0026] FIG. 1 illustrates a general configuration of a
principal part of a cooking device according to a first ex-
emplary embodiment of the present disclosure.

[0027] As illustrated in FIG. 1, cooking device 11 in-
cludes heating chamber 13 in which food 12 serving as
an object to be heated is housed. Cooking device 11
includes a heating source (a heating unit) (not illustrated)
such as a heater, a magnetron, or a steam generator.
Cooking device 11 is configured in such a way that con-
troller 31 described later controls the drive of the heating
source and the object to be heated is heated and cooked.
[0028] In the present exemplary embodiment, heating
chamber 13 has a substantially rectangular parallelepi-
ped shape, and image capturing unit 23 is provided on
side wall surface 20 or ceiling 17 of heating chamber 13.
Image capturing unit 23 is covered with inclined surface
22, and is fixed to heating chamber 13. Image capturing
unit 23 captures animage of an inside of heating chamber
13 through through-hole 24 provided on inclined surface
22. Image capturing unit 23 is set in such a way that an
imaging center direction of image capturing unit 23 faces
downward by an appropriate angle with respect to a hor-
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izontal direction, and food 12 becomes a subject within
a field of view.

[0029] Cookingdevice 11includes aplurality of lighting
units. In the present exemplary embodiment, the plurality
of lighting units are configured by lighting units 25a, 25b,
25c, 25d. Lighting unit 25a, 25b, 25c¢, 25d is configured,
for example, by a light-emitting diode (LED). In cooking
device 11, each of lighting units 25a, 25b, 25¢, 25d, is
configured to be disposed in a position substantially fac-
ing another of lighting units 25a, 25b, 25¢, 25d. The sub-
stantially facing position refers to a position in which each
of lighting units 25a, 25b, 25c, 25d substantially faces
another of lighting units 25a, 25b, 25c¢, 25d across a po-
sition in which the object to be heated is placed (for ex-
ample, a center of a bottom surface of heating chamber
13) in a plan view at a time when heating chamber 13 is
viewed from above. As an example, in the present ex-
emplary embodiment, lighting units 25a, 25b, 25¢, 25d
are respectively provided on front sides and rear sides
of upper sides of right-hand side wall surface 20 and left-
hand side wall surface 20. The front sides and the rear
sides correspond to vicinities of four corners of ceiling 17
of heating chamber 13. In this example, in cooking device
11, lighting unit 25a and lighting unit 25¢ are provided in
positions facing each other across a center of heating
chamber 13 in which food 12 serving as the object to be
heated is placed. Similarly, in cooking device 11, lighting
unit 25b and lighting unit 25d are provided in positions
facing each other across the center of heating chamber
13.

[0030] Controller 31 of cooking device 11 is configured
using a microcomputer (not illustrated) that includes, for
example, a central processing unit (CPU), a graphics
processing unit (GPU), a memory, an input and output
interface, and the like. Controller 31 includes image proc-
essor 32 and lighting controller 33. Image processor 32
is electrically connected to image capturing unit 23, and
performs processing for specifying an image of food 12
from image data of the inside of heating chamber 13 that
has been captured and acquired by image capturing unit
23. Lighting controller 33 is electrically connected to light-
ing units 25a to 25d serving as the plurality of lighting
units, and as an example, lighting controller 33 changes
a lighting level of lighting units 25a to 25d, and controls
the plurality of lighting units (lighting units 25a to 25d) to
be turned on and off.

[0031] Inthe configuration above, each of lighting units
25a to 25d is disposed in a position substantially facing
another of the plurality of lighting units. Therefore, a shad-
ow generated due to the application of light of a specified
lighting unit of lighting units 25a to 25d to food 12 is made
more light-colored to a certain degree by a lighting unit
(a lighting unit other than the specified lighting unit from
among lighting units 25a to 25d) that substantially faces
the specified lighting unit (any of lighting units 25a to 25d).
[0032] As an example, shadow 41b generated due to
the application of light of lighting unit 25b to food 12 is
made more light-colored to a certain degree by lighting
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unit d that substantially faces lighting unit 25b across the
center of heating chamber 13 in which food 12 is placed.
[0033] As described above, a shadow becomes more
light-colored, and this enables food 12 to be distinguished
relatively easily from a shadow of food 12.

[0034] When lighting controller 33 controls lighting unit
25a to be turned on and controls lighting units 25b, 25c¢,
25d to be turned off, food 12 and shadow 41a are indi-
cated in image data of the inside of heating chamber 13
that has been captured and acquired by image capturing
unit 23, as illustrated in FIG. 1.

[0035] When lighting controller 33 controls lighting unit
25b to be turned on and controls lighting units 25a, 25c¢,
25d to be turned off, food 12 and shadow 41b are indi-
cated in the image data of the inside of heating chamber
13 that has been captured and acquired by image cap-
turing unit 23, as illustrated in FIG. 1.

[0036] When lighting controller 33 controls lighting unit
25c to be turned on and controls lighting units 25a, 25b,
25d to be turned off, food 12 and shadow 41c are indi-
cated in the image data of the inside of heating chamber
13 that has been captured and acquired by image cap-
turing unit 23.

[0037] When lighting controller 33 controls lighting unit
25d to be turned on and controls lighting units 25a, 25b,
25c to be turned off, food 12 and shadow 41d are indi-
cated in the image data of the inside of heating chamber
13 that has been captured and acquired by image cap-
turing unit 23.

[0038] Food 12 is indicated in all of these pieces of
image data, but each of shadows 41a to 41d of food 12
is only indicated in any one of these images. By utilizing
this, food 12 can be specified.

[0039] As described above, in cooking device 11 ac-
cording to the present exemplary embodiment, food 12
serving as an object to be heated in heating chamber 13
is recognized in a state where an influence of a shadow
is minimized. Accordingly, even when food 12 increases
or decreases in volume during cooking, an increase or
decreaseratio or anincrease or decrease amount of food
12 can be correctly determined, and heating and cooking
that are suitable for cooking of the object to be heated
can be performed.

[0040] An example in which heating and cooking that
are suitable for an object to be heated can be performed
is fermentation of bread. Examples of a method for con-
firming whether fermentation of bread has been complet-
ed include a method in which it is considered that fer-
mentation has been completed when an area of bread
dough when viewed through eyes increases to about sev-
eral times an area before fermentation. In cooking device
11 according to the present exemplary embodiment,
bread and a shadow of the bread can be correctly distin-
guished from each other, and an imaging area of only
the bread can be correctly recognized. Stated another
way, an area of the shadow is not erroneously recognized
as aportion of an area of the bread, and therefore whether
fermentation has been completed can be correctly de-
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termined, and delicious bread can be baked.

[0041] In cooking device 11 according to the present
exemplary embodiment, food 12 inside heating chamber
13isrecognizedin a state where aninfluence of ashadow
is minimized. Therefore, even when food 12 changes in
color during cooking, a color of the food (an object to be
cooked) serving as an object to be heated can be cor-
rectly determined, and heating and cooking that are suit-
able for cooking of the object to be heated can be per-
formed.

[0042] Another example in which heating and cooking
that are suitable for cooking of an object to be heated
can be performed by cooking device 11 according to the
present exemplary embodiment is cooking for baking
cookies. Examples of a method for confirming whether
baking of cookies has been completed include a method
in which itis considered that baking has been completed
when surfaces of cookies have a color desired by a cook.
According to the present exemplary embodiment, the
cookies and shadows of the cookies can be correctly
distinguished from each other, and colors of only the sur-
faces of the cookies can be correctly recognized. Stated
another way, a color of the shadow is not erroneously
recognized as colors of some cookies, and therefore
whether baking has been completed can be correctly de-
termined, and delicious cookies can be baked.

(Second exemplary embodiment)

[0043] FIG. 2 illustrates a general configuration of a
principal part of a cooking device according to a second
exemplary embodiment of the present disclosure.
[0044] In the second exemplary embodiment of the
present disclosure, a case is described where food 12
and food 12a are housed in heating chamber 13 of cook-
ing device 11, as illustrated in FIG. 2. Cooking device 11
according to the second exemplary embodiment of the
present disclosure has the same basic structure as a
basic structure of cooking device 11 according to the first
exemplary embodiment. Therefore, in the description be-
low of cooking device 11 according to the second exem-
plary embodiment of the present disclosure, only a dif-
ference from cooking device 11 according to the first ex-
emplary embodiment is described, the same compo-
nents and the same functions are denoted by the same
reference marks, and detailed description of the same
components and the same functions are omitted.
[0045] As illustrated in FIG. 2, when food 12 and food
12a are housed in heating chamber 13 of cooking device
11, shadow 41e generated due to the application of light
of lighting unit 25a to food 12 may overlap food 12a. In
this case, itis difficult for a microcomputer that configures
image processor 32 to determine whether a portion of
food 12a has been browned or whether shadow 41e over-
laps food 12a.

[0046] Control performed by lighting controller 33 in
this case is described below by using, as an example,
the application of light of lighting unit 25a and lighting unit
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25c that are disposed in positions substantially facing
each other.

[0047] In cooking device 11 according to the present
exemplary embodiment, lighting controller 33 is config-
ured to simultaneously control lighting unit 25a and light-
ing unit 25c¢ that are disposed in positions substantially
facing each other in such a way that lighting inside the
heating chamber is adjusted to have a desired bright-
ness. In addition, lighting controller 33 is configured to
control lighting unit 25a and lighting unit 25c¢ that are dis-
posed in positions substantially facing each other so as
to have different brightness such that darkness of a shad-
ow generated due to the application of light of lighting
unit 25a and lighting unit 25cis controlled. As an example,
lighting controller 33 controls lighting unit 25¢ so as to
have an appropriate illuminance by turning off lighting
unit 25a or faintly turning on lighting unit 25a. By doing
this, shadow 41e of food 12 is not indicated in image data
that has been captured by image capturing unit 23, or is
hardly visually recognized.

[0048] Asdescribedabove, lighting controller 33 simul-
taneously controls lighting unit 25a and lighting unit 25¢
that are disposed in positions substantially facing each
other in such a way that lighting inside the heating cham-
ber has a desired brightness. Simultaneous control facil-
itates control performed by lighting controller 33, and an
effect whereby a shadow is made more light-colored can
be efficiently exhibited. Lighting unit 25a and lighting unit
25c do not need to apply light during completely the same
time period. The scope of the present disclosure in-
cludes, for example, a case where lighting unit 25a and
lighting unit 25c¢ are controlled in such a way that lighting
unit 25a and lighting unit 25c start or finish applying light
at different timings, for example, by lighting unit 25c¢ start-
ing applying light later than lighting unit 25a but lighting
unit 25a and lighting unit 25¢ simultaneously apply light
during a certain time period such that darkness of a shad-
ow generated due to the application of light of lighting
unit 25a or lighting unit 25c changes.

[0049] Lighting controller 33 can acquire correct con-
tours of food 12 and food 12a by controlling lighting unit
25a and lighting unit 25c¢ that are disposed in positions
substantially facing each other so as to apply light at
brightness different from each other.

[0050] Control performed by lighting controller 33 on a
plurality of lighting units has been described above by
using lighting unit 25a and lighting unit 25¢ as an exam-
ple. However, the plurality of lighting units are not limited
to lighting unit 25a and lighting unit 25¢, and similar con-
trol is performed on lighting unit 25b and lighting unit 25d.

(Third exemplary embodiment)

[0051] FIG. 3 illustrates a general configuration of a
principal part of a cooking device according to a third
exemplary embodiment of the present disclosure. FIG.
4 illustrates a general configuration of a principal part of
the cooking device according to the third exemplary em-
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bodiment of the present disclosure. FIG. 5 illustrates a
general configuration of a principal part of the cooking
device according to the third exemplary embodiment of
the present disclosure.

[0052] The third exemplary embodiment of the present
disclosure has the same basic structure as basic struc-
tures of cooking devices 11 according to the first exem-
plary embodiment and the second exemplary embodi-
ment that have been described above. Therefore, in the
description below of cooking devices 3 according to the
third exemplary embodiment of the present disclosure,
only a difference from cooking devices 11 according to
the first exemplary embodiment and the second exem-
plary embodiment is described, the same components
and the same functions are denoted by the same refer-
ence marks, and detailed description of the same com-
ponents and the same functions are omitted.

[0053] In cooking device 3 according to the third ex-
emplary embodiment of the present disclosure, a plurality
of lighting units are respectively disposed in lighting
chambers that are provided in end parts inside heating
chamber 13 and that are provided in positions facing each
other across a position in which an object to be heated
is placed. As an example, asillustrated in FIG. 3, lighting
units 25a, 25c¢ that configure the plurality of lighting units
are respectively disposed in lighting chambers 14a, 14b
that are provided in end parts inside heating chamber 13
and that are provided in positions facing each other
across a position in which an object to be heated is
placed. Stated another way, in cooking device 3 accord-
ing to the present exemplary embodiment, lighting units
25a, 25c¢ are disposed in such a way that food 12 is not
irradiated with direct light from lighting units 25a, 25c. In
the configuration above, light that is applied to food 12
is indirect light, and a shadow generated due to the ap-
plication of light of lighting units 25a, 25c becomes more
light-colored. FIG. 3 illustrates an example in which light-
ing chambers 14a, 14b are provided on sides of side wall
surfaces 20. Lighting units 25b, 25d are omitted in FIG.
3 in order to simplify description.

[0054] As illustrated in FIG. 4, cooking device 3 ac-
cording to the present exemplary embodiment may be
configured in such a way that lighting chamber 14 is pro-
vided on an upper side of ceiling 17 of heating chamber
13, lighting units 25a, 25c serving as lighting units are
provided in lighting chamber 14, and lighting units 25a,
25c illuminate an inside of heating chamber 13 through
lighting through-hole 26 that is provided in ceiling 17 of
heating chamber 13. By employing the configuration
above, aratio of lightthat is applied to food 12 from above
increases, and a shadow generated due to the applica-
tion of light of lighting units 25a, 25c is expected to be-
come more light-colored in comparison with a configura-
tion in which lighting units 25a, 25c¢ are disposed in light-
ing chambers 14a, 14b that are provided on the sides of
side wall surfaces 20, as illustrated in FIG. 3.

[0055] As illustrated in FIG. 5, reflectors 15a, 15b may
be respectively provided in a position between lighting
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unit 25a and an object to be heated and in a position
between lighting unit 25c and the object to be heated in
order to generate indirect light inside heating chamber
14. In the configuration above, lighting units 25a, 25¢
exist inside heating chamber 13, and there is an advan-
tage wherein illuminance of heating chamber 13 can be
set to be higher in comparison with a configuration in
which indirect light is generated by using lighting cham-
ber 14, 14a, 14b.

[0056] In the first exemplary embodiment to the third
exemplary embodiment described above of the present
disclosure, an example has been described in which a
plurality of lighting units are configured by four lighting
units, lighting units 25a, 25b, 25¢, 25d. However, the plu-
rality of lighting units according to the present disclosure
may be configured by five or more lighting units.

[0057] The present disclosure is not to be construed
as excluding that cooking device 3, 11 includes a lighting
unit other than the plurality of lighting units. Stated an-
other way, cooking device 3, 11 may include a lighting
unit that is not disposed in a position facing any of the
plurality of lighting units across a position in which an
object to be heated is placed. In this case, the lighting
unit that is not included in the plurality of lighting units
may be configured not to be a target for irradiation control
performed by lighting controller 33 and to be functionally
and constitutively independent of the plurality of lighting
units. The lighting unit other than the plurality of lighting
units may be configured to apply light to the inside of
heating chamber 13, or may be provided in cooking de-
vice 3, 11 for another purpose.

INDUSTRIAL APPLICABILITY

[0058] Asdescribed above, the presentdisclosure pro-
vides a cooking device that is capable of distinguishing
an object to be heated from a shadow so as to perform
heating and cooking that are suitable for cooking of the
object to be heated. Accordingly, the present disclosure
is widely applicable, for example, to a cooking device that
heats and cooks food or the like that serves as the object
to be heated regardless of a cooking device for household
use or a cooking device for commercial use.

REFERENCE MARKS IN THE DRAWINGS
[0059]

3, 11: cooking device

12, 12a: food (object to be heated)
13: heating chamber

14, 14a, 14b: lighting chamber
15a, 15b: reflector

17: ceiling

20: side wall surface

22:inclined surface

23: image capturing unit

24: through-hole

10

20

25

30

35

40

45

50

55

25a, 25b, 25c¢, 25d: lighting unit (lighting unit)

26: lighting through-hole

32: image processor

33: lighting controller

41a: shadow of food 12 that is generated by lighting
unit 25a

41b: shadow of food 12 that is generated by lighting
unit 25b

41c: shadow of food 12 that is generated by lighting
unit 25¢

41d: shadow of food 12 that is generated by lighting
unit 25d

Claims
1. A cooking device comprising:

a heating chamber that houses an object to be
heated;

an image capturing unit that captures an image
of an inside of the heating chamber;

a plurality of lighting units that apply light to the
inside of the heating chamber;

a lighting controller that controls the plurality of
lighting units; and

an image processor that specifies an image of
the object to be heated in an image captured by
the image capturing unit,

wherein each of the plurality of lighting units is
disposed in a position substantially facing an-
other of the plurality of lighting units.

2. The cooking device according to claim 1, wherein
the lighting controller causes at least one lighting unit
and another lighting unit thatis disposed in a position
substantially facing one of the at least one lighting
unit of the plurality of lighting units to emit the light
to the inside of the heating chamber.

3. The cooking device according to claim 1 or 2, where-
in
the plurality of lighting units include four lighting units,
and
the lighting controller is configured to control the four
lighting units to apply light.

4. The cooking device according to any one of claims
1 to 3, wherein
the plurality of lighting units are disposed in a manner
that an indirect light is applied to the inside of the
heating chamber.

5. A cooking device comprising:
a heating chamber that houses an object to be

heated;
an image capturing unit that captures an image
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of an inside of the heating chamber;

a lighting unit that applies light to the inside of
the heating chamber; and

an image processor that specifies an image of
the object to be heated in an image captured by
the image capturing unit,

wherein the lighting unit is disposed in a manner
that an indirect light is applied to the inside of
the heating chamber.

The cooking device according to claim 4 or 5, further
comprising a lighting chamber that converts the light
that is applied from the lighting unit into indirect light.

The cooking device according to claim 4 or 5, further
comprising a reflector that converts the light that is
applied from the lighting unit into indirect light.
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FIG. 1
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