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(54) Apparatus and method of automatic cooking of a hulled grain

(57) An apparatus and a method automatically cook
food, for example, a hulled grain such as buckwheat,
thereby conveniently providing the uniform and optimal
cooking quality of the food to a user. The cooking appa-
ratus includes a cooking cavity (104) that contains food
to be cooked and water therein, and a heating unit
(106a) that heats the food and the water. The cooking
apparatus further includes a control unit (202) operated

in such a way as to heat the food and the water at a
preset initial output of the heating unit (106a), first to re-
duce the output of the heating unit (106a) to a first re-
duced output and allow the heated high temperature wa-
ter to be absorbed into the food after a first preset time
has elapsed, and second, to reduce the output of the
heating unit (106a) to a second reduced output and cook
an inside of the food using the high temperature water
absorbed into the food after the water has simmered.
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Description

[0001] The present invention relates, in general, to an
apparatus and a method of automatic cooking, and,
more particularly, to an apparatus and a method of au-
tomatic cooking of food using an automatic cooking al-
gorithm.
[0002] A basic method of cooking buckwheat, which
is a type of hulled grain, is to put buckwheat and a proper
amount of water in a vessel, and steam the buckwheat
by heating the vessel. If heat is directly applied to the
vessel that contains the buckwheat and the water, the
heat is transmitted through the vessel, so the water con-
tained in the vessel is boiled. While the water is boiling,
the buckwheat is cooked to become edible. However, if
the buckwheat is heated at an extremely high tempera-
ture for a long time during cooking, an optimal cooking
quality of the buckwheat may not be obtained. Accord-
ingly, the cooking of the buckwheat should be carried
out while heating power is reduced in stages in order to
obtain a satisfactory cooking quality of the buckwheat.
Additionally, a cooking result depends on respective du-
rations of the cooking stages.
[0003] When buckwheat is cooked, a gas/electric
equipment, such as a cooking top, is generally used to
heat a vessel containing the buckwheat. Notwithstand-
ing that the cooking quality of the buckwheat depends
on the precise control of applied heating power and
cooking time for which the buckwheat is cooked, the
cooking of the buckwheat is carried out depending on
the judgment of a cook, so the optimal and uniform cook-
ing quality of the buckwheat is not easily obtained. Ad-
ditionally, a cook should control heating power and as-
certain the cooking state of the buckwheat while stand-
ing by beside the cooking equipment, so the cook may
not do other things until cooking is terminated. That is,
the cook may not effectively manage the cooking time
of the buckwheat.
[0004] It is an aim of the present invention to provide
an apparatus and a method of automatic cooking, which
automatically cook buckwheat, thus conveniently pro-
viding the uniform and optimal cooking quality of buck-
wheat to a user.
[0005] Other aims and/or advantages of the invention
will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may
be learned by practice of the invention.
[0006] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the de-
scription which follows.
[0007] According to a first aspect of the present inven-
tion there is provided an apparatus of automatic cook-
ing, including a cooking cavity that contains food to be
cooked and water therein, a heating unit that heats the
food and the water, and a control unit operated to heat
the food and the water at a preset initial output of the

heating unit, first, to reduce the output of the heating unit
and allow the heated high temperature water to be ab-
sorbed into the food after a first preset time has elapsed,
and second, to reduce the output of the heating unit and
cook an inside of the food using the high temperature
water absorbed into the food after the water has sim-
mered.
[0008] According to a second aspect of the present
invention there is provided an apparatus of automatic
cooking, including a cooking cavity that contains food to
be cooked and water therein, a heating unit that heats
the food and the water, a gas sensor that detects prop-
erties of air inside the cooking cavity, and a control unit
operated to heat the food and the water at a preset initial
output of the heating unit, first, to reduce the output of
the heating unit, allow the heated high temperature wa-
ter to be absorbed into the food, and obtain an output of
the gas sensor after a first preset time has elapsed, and
second, to reduce the output of the heating unit and cook
an inside of the food using the high temperature water
absorbed into the food when the output of the gas sen-
sor reaches a preset value.
[0009] According to a third aspect of the present in-
vention there is provided a method of automatic cooking
using a cooking apparatus, the cooking apparatus hav-
ing a cooking cavity that contains food to be cooked and
water therein, and a heating unit that heats the food and
the water, including heating the food and the water at a
preset initial output of the heating unit, first, reducing the
output of the heating unit and allowing the heated high
temperature water to be absorbed into the food after a
first preset time has elapsed, and second, reducing the
output of the heating unit and cooking an inside of the
food using the high temperature water absorbed into the
food after the water has simmered.
[0010] According to a fourth aspect of the present in-
vention there is provided a method of automatic cooking
using a cooking apparatus, the cooking apparatus hav-
ing a cooking cavity that contains food to be cooked and
water therein, a heating unit that heats the food and the
water, and a gas sensor that detects properties of air
inside the cooking cavity, including heating the food and
the water at a preset initial output of the heating unit,
first, reducing the output of the heating unit, allowing the
heated high temperature water to be absorbed into the
food and the water, and obtaining an output of the gas
sensor after a first preset time has elapsed, and second,
reducing the output of the heating unit and cooking an
inside of the food using the high temperature water ab-
sorbed into the food when the output of the gas sensor
reaches a preset value.
[0011] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings
in which:

Figure 1 is a sectional view of a microwave oven in
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accordance with an embodiment of the present in-
vention;

Figure 2 is a control block diagram of the microwave
oven shown in Figure 1;

Figure 3 is a table illustrating the cooking charac-
teristics of buckwheat using the microwave shown
in Figure 1;

Figure 4 is a graph illustrating an example of a cook-
ing algorithm of the buckwheat using the microwave
oven shown in Figure 1; and

Figure 5 is a flowchart of a method of cooking buck-
wheat using the microwave oven shown in Figure 1.

[0012] An apparatus and a method is provided to im-
plement automatic cooking in accordance with an em-
bodiment of the present invention, with reference to the
accompanying drawings Figures 1 to 5. Figure 1 is a
sectional view of a microwave oven in accordance with
an embodiment of the present invention. As shown in
Figure 1, a body 102 of a microwave oven is divided into
a cooking cavity 104 and a machine room 106 separated
from each other by a partition wall 114. A control panel
110 and a door 108 are positioned in front of the body
102.
[0013] A cooking tray 104a is disposed to be rotatable
in the lower part of the cooking cavity 104, and food to
be cooked is put on the cooking tray 104a. A space 118
separated from the cooking cavity 104 by a partition wall
116 is positioned opposite to the machine room 106. In
the space 118, a gas sensor 112 is disposed to detect
specific properties of air inside the cooking cavity 104.
In an embodiment of the present invention, the gas sen-
sor 112 is used to detect the amount of moisture con-
tained in the air inside the cooking cavity 104 and output
a voltage signal S that is inversely proportional to the
amount of the moisture contained in the air.
[0014] The machine room 106 includes a magnetron
106a, a cooling fan 106b and an air duct 106c. The mag-
netron 106a generates microwaves. The cooling fan
106b cools the magnetron 106a by sucking external air.
The air sucked through the cooling fan 106b is supplied
to the cooking cavity 104 through the air duct 106c of
the machine room 106. The air passed through the
cooking cavity 104 is discharged from the body 102
while passing the gas sensor 112.
[0015] Figure 2 is a control block diagram of the mi-
crowave oven shown in Figure 1. As shown in Figure 2,
a control unit 202 is connected at its input terminals to
an input unit 110a, the gas sensor 112, and a storage
unit 214. The input unit 110a is typically positioned in
the control panel 110 shown in Figure 1. A user selects
or inputs cooking conditions, sets values, etc., through
the input unit 110a. The storage unit 214 stores pro-
grams, cooking data etc., that are required to control the

overall operation of the microwave oven. For example,
the cooking data include data on the respective outputs
of the magnetron 106a and respective cooking times of
cooking stages that are required to cook buckwheat.
The control unit 202 allows the buckwheat to be cooked
automatically by determining the outputs of the magne-
tron 106a and the cooking times with reference to the
cooking data stored in the storage unit 214.
[0016] The control unit 202 is connected at its output
terminals to a magnetron drive unit 204, a fan drive unit
206, a motor drive unit 208 and a display drive unit 210
that drive the magnetron 106a, the cooling fan 106b, a
tray motor 212 and a display unit 110b, respectively. The
tray motor 212 rotates a tray 104a disposed in the cook-
ing cavity 104. The display unit 110b is positioned on
the control panel 110 shown in Figure 1, and displays
cooking conditions, set values, cooking progressing
state, etc., that are inputted by a user.
[0017] In order to implement the apparatus and the
method of automatic cooking of the present invention,
the cooking data of the buckwheat required to obtain the
optimal and uniform cooking quality of the buckwheat
are obtained by ascertaining the properties of the buck-
wheat and executing cooking tests under various con-
ditions. If the buckwheat is heated at a high temperature
for a short time, the insides of buckwheat grains are not
sufficiently cooked and the surfaces of the buckwheat
grains are damaged. Accordingly, water should be heat-
ed enough to be boiled at the start of the cooking of the
buckwheat. Thereafter, when the water is boiled, the
buckwheat should be cooked for a sufficient time so that
the heated water is absorbed into the buckwheat grains
while heating power is being reduced. In order to obtain
the optimal cooking quality of the buckwheat, appropri-
ate heating power and cooking time, as described be-
low, should be controlled in each of the cooking stages.
[0018] The cooking stages of the buckwheat are di-
vided into a boiling stage, a simmering stage, and a
steaming stage to cook boiled buckwheat thoroughly,
and appropriate heating power and cooking times are
set in each of the cooking stages. In order to cook the
buckwheat, the boiling stage is first carried out, in which
water is boiled by heating a vessel that contains the wa-
ter and the buckwheat. After the water is boiled, the sim-
mering stage is carried out, in which the heating power
is reduced to prevent the boiled water from overflowing
outside the vessel, while the reduced heating power is
maintained for a predetermined time to simmer the wa-
ter sufficiently, so that high temperature water is suffi-
ciently absorbed into the insides of the buckwheat
grains. When the simmering stage is completed, the
steaming stage is carried out, in which the heating pow-
er is further reduced, and the buckwheat is cooked for
a time sufficient for the insides of the buckwheat grains
to be completely cooked by the high temperature water
absorbed into the insides of the buckwheat grains. That
is, the surfaces of the buckwheat grains are heated and
cooked in the simmering stage, and the insides of the
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buckwheat grains are heated and cooked in the steam-
ing stage.
[0019] Cooking characteristics of the buckwheat de-
scribed above are shown in Figures 3 and 4. Figure 3 is
a table of the cooking characteristics of the buckwheat
in accordance with an embodiment of the present inven-
tion, which illustrates the outputs of the magnetron 106a
and cooking times needed in the cooking stages accord-
ing to the quantity of the buckwheat to be cooked. To
carry out automatic cooking of the buckwheat according
to an embodiment of the present invention, an initial
stage in which an initial output So of the gas sensor 112
is calculated is performed before the magnetron 106a
is operated. That is, the cooking time of the simmering
stage depends on the amount of moisture generated in
the simmering stage in the automatic cooking of the
buckwheat according to the present invention. An end
time point of the simmering stage is determined on the
basis of the ratio of the current output S of the gas sensor
112 to the initial output So of the gas sensor 112. In the
initial stage, to obtain the initial output S0 of the gas sen-
sor 112, moisture inside the cooking cavity 104 is mini-
mized by blowing external air into the cooking cavity 104
for a predetermined time, for example, 50 seconds, and
circulating the air using the cooling fan 106b of the ma-
chine room 106. When the blowing of the air is complet-
ed, the initial output S0 of the gas sensor 112 is obtained.
[0020] Horny projections exist on the surfaces of the
buckwheat grains, so water should be heated to a high
temperature at the start of the cooking stages so that
the water is absorbed into the insides of the horny pro-
jections in order to cook the buckwheat sufficiently. Ac-
cordingly, the output P1 of the magnetron 106a is max-
imized so that the water is boiled as quickly as possible
in the boiling stage of the buckwheat cooking. As shown
in Figure 3, the maximum output of the magnetron 106a
is 900 W. If the maximum output of the magnetron 106a
is 1000 W, the boiling stage may be carried out at the
output of 1000 W. The cooking time of the boiling stage
is from 1 minute and 10 seconds to 4 minutes and 30
seconds according to the quantity of the buckwheat. If
the quantity of the buckwheat corresponds to a quantity
for one person, the boiling stage is continued for 1
minute and 10 seconds, while if the quantity of the buck-
wheat corresponds to a quantity for two persons, the
boiling stage is continued for 2 minutes and 15 seconds.
Further, if the quantity of the buckwheat corresponds to
a quantity for three and four persons, the boiling stage
is continued for 4 minutes and 30 seconds.
[0021] If the boiling stage is completed, the output of
the magnetron 106a is first reduced, and then the sim-
mering stage is carried out. In this case, a first reduced
output is more than 55% of the output of the boiling
stage. The cooking time of the simmering stage ranges
from a time point of the current output S of the gas sen-
sor 112 to a time point of the initial output S0 of the gas
sensor 112. The ratio S/S0 may be greater than a preset
coefficient ρ, that is, S/S0 > ρ. The coefficient ρ has dif-

ferent values according to the quantity of the buckwheat
to be cooked when the automatic cooking of the buck-
wheat is carried out. The coefficient ρ is less than 0.77
if the quantity of the buckwheat corresponds to the
quantity for one person, while the coefficient ρ is equal
to or greater than 0.77 if the quantity of the buckwheat
corresponds to the quantity for two or more persons. In
the table shown in Figure 3, the coefficient ρ is 0.75 if
the quantity of the buckwheat corresponds to a quantity
for one person, while the coefficient ρ is 0.80 if the quan-
tity of the buckwheat corresponds to a quantity for two
to four persons. That is, if the current output S of the gas
sensor 112 is equal to or less than 75% and 80% of the
initial output So of the gas sensor 112, the simmering
stage is terminated. Further, if the current output S of
the gas sensor 112 is reduced to be equal to or less than
a preset value ϕ, the simmering stage may be automat-
ically terminated. The preset value ϕ may be changed
according to the characteristics and type of the gas sen-
sor 112, or may be set to a value which may limit the
cooking time of the simmering stage to an optimal time
obtained by cooking tests regardless of a kind of the gas
sensor being used. However, when equipment malfunc-
tion, such as the wrong operation of the gas sensor 112,
occurs, the cooking time Tf of the simmering stage is
limited to a maximum of 3 to 7 minutes in order to pre-
vent the cooking time from overextending. The cooking
time Tf is about twice the cooking time of the boiling
stage.
[0022] In the steaming stage, the output of the mag-
netron 106a is reduced to be more than 55% of the out-
put of the simmering stage regardless of the quantity of
the buckwheat to be cooked. The buckwheat is heated
until a total cooking time reaches 15 minutes and 10 sec-
onds to 24 minutes and 30 seconds, depending on the
quantity of the buckwheat. In the steaming stage, the
insides of the buckwheat grains are completely cooked.
However, since a heat transfer rate is gradually de-
creased in the insides of the buckwheat grains, the in-
sides of the buckwheat grains are allowed to be cooked
sufficiently by reducing the output of the magnetron
106a in the steaming stage and increasing the cooking
time of the steaming stage. The cooking time of the
steaming stage is set to be equal to or greater than twice
the cooking time of the boiling and simmering stages.
As shown in Figure 3, the total cooking time according
to the quantity of the buckwheat is 15 minutes and 10
seconds, 22 minutes and 15 seconds, 22 minutes and
30 seconds, and 24 minutes and 30 seconds in the case
where the quantity of the buckwheat corresponds to the
quantity for one person, two persons, three and four per-
sons, respectively. Accordingly, it will be appreciated
that the steaming stage of the automatic cooking of the
buckwheat is carried out for the remaining time obtained
by subtracting the cooking time of the boiling and sim-
mering stages from the total cooking time. Alternatively,
the cooking time of the steaming stage may be set to a
preset time when the boiling stage is carried out for a
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preset cooking time.
[0023] Figure 4 is a graph of a cooking algorithm of
the buckwheat of the microwave oven, in accordance
with an embodiment of the present invention, which il-
lustrates a case in which buckwheat is cooked for four
persons. A characteristic curve 402 represents the out-
put of the gas sensor 112, that is, the voltage of the gas
sensor 112, and the characteristic curve 404 represents
the output P of the magnetron 106a and the cooking time
T of the buckwheat. In the Figure 4, the boiling stage to
cook the buckwheat for four persons is carried out at the
output of 900 W, which is maximum power, for about 4
minutes and 30 seconds. After the boiling stage is com-
pleted, the simmering stage is carried out for about 4
minutes and 30 seconds. At the time point where 4 min-
utes and 30 seconds elapses after the boiling stage has
been completed, that is, the start of the steaming stage,
the current output S is reduced by 80% of the initial out-
put S0. After the boiling stage is completed, the simmer-
ing stage is directly carried out at the output of 500 W
for 4 minutes and 30 seconds. Subsequently, the steam-
ing stage is carried out at the output of 300 W until the
total cooking time reaches 24 minutes and 30 seconds.
That is, in the case of the buckwheat cooking shown in
Figure 4, since the boiling and simmering stages are
each carried out for 4 minutes and 30 seconds, respec-
tively, the steaming stage is carried out for 15 minutes
and 30 seconds, and therefore the total cooking time is
24 minutes and 30 seconds.
[0024] Figure 5 is a flowchart of a method of cooking
buckwheat using the microwave oven shown in Figure
1. As shown in Figure 5, after moisture inside the cook-
ing cavity 104 is minimized by blowing air into the cook-
ing cavity 104 of the microwave oven, the initial output
S0 of the gas sensor 112 is obtained in operation 502.
Thereafter, the boiling stage is carried out at the output
P1 of the magnetron 106a in operation 504. If the preset
cooking time T1 of the boiling stage elapses in operation
506, the simmering stage is carried out at an output Pf
after the output P1 of the magnetron 106a is changed to
the output Pf in operation 508. The current output S of
the gas sensor 112 is obtained for the simmering stage
in operation 510. It is determined whether S/S0 is great-
er than ρ or S is less than ϕ, that is, S/S0 > ρ or S < ϕ in
operation 512. If S/S0 > ρ or S < ϕ, the steaming stage
is carried out at an output Pe after the output of the mag-
netron is changed to the output Pe in operation 516. To
the contrary, if S/S0 ≤ ρ or S ≥ ϕ, it is determined whether
the maximum time limit Tf of the simmering stage has
elapsed in operation 514. If the maximum time limit Tf
has not elapsed, the operation 510 of obtaining the cur-
rent output S of the gas sensor 112 is repeated, while if
the maximum time limit Tf has elapsed, the steaming
stage is carried out at the output Pe after the output of
the magnetron 106a is changed to the output Pe in op-
eration 516. Thereafter, it is determined whether a pre-
set total cooking time Te has elapsed in operation 518.
If the preset total cooking time Te has elapsed, the cook-

ing of the buckwheat is terminated. The output P3 is
greater than the output P2, and the output Pe is less than
the output P3 and the output P2 in this instance.
[0025] As is apparent from the above description, the
present invention provides an apparatus and a method
of automatic cooking, which cook buckwheat according
to an automatic cooking algorithm, thus providing a uni-
form and optimal cooking quality of the buckwheat when
cooking of buckwheat.
[0026] Although a few preferred embodiments have
been shown and described, it will be appreciated by
those skilled in the art that various changes and modi-
fications might be made without departing from the
scope of the invention, as defined in the appended
claims.
[0027] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, and the contents of all such papers and documents
are incorporated herein by reference.
[0028] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.
[0029] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0030] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims

1. An apparatus of automatic cooking, comprising:

a cooking cavity (104) for containing food to be
cooked and water therein;

a heating unit (106a) that in use heats the food
and the water; and

a control unit (202) operated in use to heat the
food and the water at a preset initial output of
the heating unit (106a), first to reduce the out-
put of the heating unit (106a) to a first reduced
output and allow water that has been heated to
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be absorbed into the food after a first preset
time has elapsed, and second, to reduce the
output of the heating unit (106a) to a second
reduced output that is approximately 60% of the
first reduced output and cook an inside of the
food using the water that has been heated and
has been absorbed into the food after the water
has simmered.

2. The apparatus as set forth in claim 1, wherein the
food includes buckwheat.

3. The apparatus as set forth in claim 1 or 2, wherein
the first reduced output of the heating unit (106a) is
more than 55% of the initial output power.

4. The apparatus as set forth in claim 1, 2 or 3, wherein
the heating unit (106a) is a high frequency genera-
tion unit, and a maximum output of the high frequen-
cy generation unit is defined as the initial output.

5. The apparatus as set forth in any preceding claim,
wherein the heating unit (106a) is a high frequency
generation unit, an initial output of the high frequen-
cy generation unit is 900 W, the first reduced output
of the high frequency generation unit is from 450 W
to 540 W and the second reduced output of the high
frequency generation unit is 300 W.

6. The apparatus of any preceding claim, comprising:

a gas sensor (112) that detects properties of air
inside the cooking cavity (104); and

wherein the control unit (202) is operated in use
to heat the food and the water at a preset initial
output of the heating unit (106a), first to reduce
the output of the heating unit (106a) to a first
reduced output, allow heated temperature wa-
ter to be absorbed into the food, and obtain an
output of the gas sensor (112) after a first preset
time has elapsed, and second, to reduce the
output of the heating unit (106a) to a second
reduced output and cook an inside of the food
using the heated temperature water absorbed
into the food when the output of the gas sensor
(112) reaches a preset value.

7. The apparatus as set forth in claim 6, wherein the
control unit (202) obtains an initial output of the gas
sensor (112) before the food and the water are heat-
ed and a current output of the gas sensor (112)
when the food and the water are heated, and reduc-
es the output of the heating unit (106a) to the sec-
ond reduced output if a ratio of the current output of
the gas senor to the initial output of the gas sensor
(112) reaches a preset value.

8. The apparatus as set forth in claim 7, wherein the
output of the heating unit (106a) is reduced to the
second reduced output if the current output of the
gas sensor (112) is equal to or less than 77% of the
initial output of the gas sensor (112).

9. The apparatus as set forth in claim 6, 7 or 8, wherein
moisture inside the cooking cavity (104) is mini-
mized by circulating the air inside the cooking cavity
(104) to obtain the initial output of the gas sensor
(112).

10. The apparatus as set forth in claim 9, further com-
prising a blowing unit that circulates the air inside
the cooking cavity (104), wherein the heating unit
(106a) is cooled by the blowing unit when the heat-
ing unit (106a) is operated.

11. The apparatus as set forth in any of claims 6 to 10,
wherein the output of the gas sensor (112) is a volt-
age level that is inversely proportional to the mois-
ture inside the cooking cavity (104).

12. The apparatus as set forth in any preceding claim,
wherein the control unit (202) terminates cooking of
the food when a second preset time has elapsed
after the output of the heating unit (106a) is reduced
to the second reduced output.

13. The apparatus as set forth in claim 12, wherein a
total cooking time is previously set according to an
amount of the food, and an end time point of the
second preset time is limited to an end time point of
the total cooking time.

14. The apparatus as set forth in claim 12, wherein the
second preset time is greater than twice a time
ranging from a starting of cooking to a time point at
which the output of the heating unit (106a) is re-
duced to the second reduced output.

15. A method of automatic cooking using a cooking ap-
paratus, the cooking apparatus having a cooking
cavity (104) that contains food to be cooked and wa-
ter therein, and a heating unit (106a) that heats the
food and the water, the method comprising:

heating the food and the water at a preset initial
output of the heating unit (106a);

first, reducing the output of the heating unit
(106a) to a first reduced output and allowing the
heated temperature water to be absorbed into
the food after a first preset time has elapsed;
and

second, reducing the output of the heating unit
(106a) to a second reduced output that is 60%
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of the first reduced output and cooking an inside
of the food using the heated temperature water
absorbed into the food after the water has sim-
mered.

16. The method as set forth in claim 15, wherein the
food includes buckwheat.

17. The method as set forth in claim 15 or 16, wherein
the first reduced output of the heating unit (106a) is
more than 55% of the initial output.

18. The method as set forth in any of claims 15 to 17,
wherein the heating unit (106a) is a high frequency
generation unit, and a maximum output of the high
frequency generation unit is defined as the initial
output.

19. The method as set forth in any of claims 15 to 18,
wherein the heating unit (106a) is a high frequency
generation unit, an initial output of the high frequen-
cy generation unit is 900 W, a first reduced output
of the high frequency generation unit is from 450 W
to 540 W, and a second reduced output of the high
frequency generation unit is 300 W.

20. A method as set forth in any of claims 15 to 19
wherein the cooking apparatus comprises a gas
sensor (112) that detects properties of air inside the
cooking cavity (104), the method comprising:

heating the food and the water at a preset initial
output of the heating unit (106a);

first, reducing the output of the heating unit
(106a) to a first reduced output, allowing heat-
ed temperature water to be absorbed into the
food and obtaining an output of the gas sensor
(112) after a first preset time has elapsed; and

second, reducing the output of the heating unit
(106a) to a second reduced output and cooking
an inside of the food using the heated temper-
ature water absorbed into the food when the
output of the gas sensor (112) reaches a preset
value.

21. The method as set forth in claim 20, wherein an in-
itial output of the gas sensor (112) is obtained be-
fore the food and the water are heated, a current
output of the gas sensor (112) is obtained when the
food and the water are heated, and the output of the
heating unit (106a) is reduced to the second re-
duced output if a ratio of the current output of the
gas senor to the initial output of the gas sensor (112)
reaches a preset value.

22. The method as set forth in claim 20 or 21, wherein

the output of the heating unit (106a) is reduced to
the second reduced output if the current output of
the gas sensor (112) is equal to or less than 77% of
the initial output of the gas sensor (112).

23. The method as set forth in any of claims 20 to 22,
further including minimizing moisture inside the
cooking cavity (104) by circulating the air inside the
cooking cavity (104) to obtain the initial output of the
gas sensor (112).

24. The method as set forth in claim 23, further includ-
ing using a blowing unit to circulate the air inside
the cooking cavity (104) and to cool the heating unit
(106a) when the heating unit (106a) is operated.

25. The method as set forth in any of claims 20 to 24,
wherein the output of the gas sensor (112) is a volt-
age level that is inversely proportional to an amount
of moisture inside the cooking cavity (104).

26. The method as set forth in any of claims 15 to 25,
further including terminating cooking of the food
when a second preset time has elapsed after the
output of the heating unit (106a) is reduced to the
second reduced output.

27. The method as set forth in claim 26, further includ-
ing previously setting a total cooking time according
to an amount of the food and limiting an end time
point of the second preset time to an end time point
of the total cooking time.

28. The method as set forth in claim 26, further includ-
ing setting the second preset time to more than
twice a time ranging from a starting of cooking to a
time point at which the output of the heating unit
(106a) is reduced to the second reduced output.

29. The method of any of claims 15 to 28 for automatic
cooking of hulled grain using a microwave oven
having a cooking cavity (104) that contains the
hulled grain to be cooked and water therein, where-
in the microwave oven heats the hulled grain and
the water, and a gas sensor (112) detects properties
of air inside the cooking cavity (104), the method
comprising:

heating the hulled grain and the water at a pre-
set initial microwave output;

first, reducing the output of the microwave oven
to a first reduced output, allowing heated tem-
perature water to be absorbed into the hulled
grain and obtaining an output of the gas sensor
(112) after a first preset time has elapsed; and

second, reducing the output of the microwave
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oven to a second reduced output and cooking
an inside of the hulled grain using the heated
temperature water absorbed into the hulled
grain when the output of the gas sensor (112)
reaches a preset value.

30. The method as set forth in claim 29, wherein the
hulled grain includes buckwheat.

31. The method as set forth in claim 29 or 30, wherein
the second reduced output is 60% of the first re-
duced output.
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