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(54)
A COMPUTER PROGRAM

(67)  Amethodis provided for operating a cooker hav-
ing at least one overflow sensing element associated with
a heating element of the cooker, the atleast one overflow
sensing element having a measurable characteristic.
The method comprises:
(i) making measurements of the measurable character-
istic for the at least one overflow sensing element;
(i) determining, using measurements made at (i) during
a calibration period, a reference value for the character-
istic for the at least one overflow sensing element;
(iii) comparing a subsequent measurement made at (i)
with the respective reference value for the characteristic
thereby to identify an overflow event if a determined dif-
ference between the subsequent measurement and the
respective reference value of the characteristic exceeds
a predetermined threshold; and
(iv) if an overflow event is identified at (iii), generating a
warning for a user.

The invention extends to a cooker, a cooker control-
ler and a computer program.
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Description
Technical Field

[0001] The present disclosure relates to a method for
operating a cooker, a cooker, a controller for a cooker
and a computer program.

Background

[0002] It is known to provide touch-sensitive control
elements in induction cooker surfaces, for example. In
particular, it is known to provide capacitive touch sense
elements which operate, in one example, by sensing a
change in the capacitive coupling between conducting
elements caused by the proximity of a user’s finger to
enable the user to control the induction cooker. However,
capacitive touch sense elements may also be used to
detect contaminants falling onto or forming on the cook-
ing surface in close proximity to a touch sense element,
such as a liquid spilt from a cooking vessel.

[0003] CN 202432566 U describes the use of a capac-
itive cooker overflow detection device, for an induction
cooker in particular, surrounding a heating area of a cook-
er surface onto which a cooking vessel would be placed.
In this way, a dedicated overflow detection arrangement
is provided separately from a touch-sensitive cooker con-
trol panel.

[0004] US 2008/0150705 A1 describes a capacitive
contamination detection element provided in addition to,
but normally isolated from, a capacitive touch sense el-
ement on a cooking surface, for example. Detection of
an overflow from a cooking vessel comprises detecting
a coupling of signals from the touch sense element to
the contamination detection element or vice-versa,
caused by a contaminant overlaying both elements, as
may typically occur with an overflow.

Summary

[0005] According to a first aspect disclosed herein,
there is provided a method for operating a cooker having
at least one overflow sensing element associated with a
heating element of the cooker, the at least one overflow
sensing element having a measurable characteristic, the
method comprising:

(i) making measurements of the measurable char-
acteristic for the at least one overflow sensing ele-
ment;

(i) determining, using measurements made at (i)
during a calibration period, a reference value for the
characteristic for the at least one overflow sensing
element;

(iii) comparing a subsequent measurement made at
(i) with the respective reference value for the char-
acteristic thereby to identify an overflow event if a
determined difference between the subsequent
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measurement and the respective reference value of
the characteristic exceeds a predetermined thresh-
old; and

(iv) if an overflow event is identified at (iii), generating
a warning for a user.

[0006] In this way, the effect on an overflow sensing
element of any contaminant or other substance, including
a cooking vessel, that has formed or been placed on a
cooking surface in the vicinity of the at least one overflow
sensing element before a vessel is heated, is taken into
account. That is, only contaminants additional to those
present at the start of a cooking process are detected by
an overflow sensing element when identifying an over-
flow event. This makes for a more reliable detection of
an overflow event.

[0007] In an example, (iv) comprises deactivating the
associated heating element of the cooker if an overflow
event is identified. That is, when an overflow event is
detected, the heating element of the cooker is automat-
ically deactivated.

[0008] Inanexample,the atleastone overflow sensing
element comprises a capacitive touch sense elementand
(i) comprises making measurements of capacitance of
the capacitive touch sense element or making measure-
ments of a value indicative of said capacitance.

[0009] Inanexample, (i) comprises using two or more
measurements of the characteristic of the at least one
overflow sensing element made at (i) during the calibra-
tion period and determining the reference value of the
characteristic therefrom. This has the advantage that a
stable measurement of the characteristic may be select-
ed as the reference value, based upon multiple meas-
urements over a measurement period, allowing for nat-
ural fluctuations in the measurable characteristic on first
activating the cooker.

[0010] Inanexample,the atleastone overflow sensing
element comprises at least two overflow sensing ele-
ments and, at (iii), identifying an overflow event compris-
es determining that a difference between the subsequent
measurements of the characteristic of the at least two
overflow sensing elements and the respective reference
values of the characteristic exceed a predetermined
threshold. This provides a further level of confirmation
that an overflow event has been identified.

[0011] Inanexample, (i) comprises determining, using
measurements made at (i) before activation of the asso-
ciated heating element or made at another time selected
by the user, a reference value for the characteristic for
the at least one overflow sensing element. This ensures
that the reference value is determined before there has
been any opportunity of an overflow due to cooking. How-
ever, the reference value may alternatively be deter-
mined or renewed at any time selected by the user.
[0012] According to a second aspect disclosed herein,
there is provided a cooker, comprising:

a cooking surface;
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at least one overflow sensing element associated
with the cooking surface; and
a controller being arranged:

(i) to make measurements of a characteristic of
the at least one overflow sensing element;

(ii) to determine, using at least one measure-
ment made at (i) during a calibration period, a
reference value for the characteristic for the at
least one overflow sensing element;

(iii) to compare a subsequent measurement
made at (i) with the respective reference value
for the characteristic thereby to identify an over-
flow event if a determined difference between
the subsequent measurement and the respec-
tive reference value of the characteristic ex-
ceeds a predetermined threshold; and

(iv) if an overflow event is identified at (iii), to
generate a warning for a user.

[0013] In an example of the cooker, the controller is
arranged, at (iv), to deactivate a heating element of the
cooker if an overflow event is identified.

[0014] In an example of the cooker, the at least one
overflow sensing element comprises a capacitive touch
sense element and the controller is arranged, at (i), to
make measurements of capacitance of the capacitive
touch sense element or to make measurements of a val-
ue indicative of said capacitance.

[0015] In an example of the cooker, the controller is
arranged, at (i), to use two or more measurements of
the characteristic of the at least one overflow sensing
element made at (i) during the calibration period and de-
termining the reference value of the characteristic there-
from.

[0016] In an example of the cooker the at least one
overflow sensing element comprises at least two over-
flow sensing elements and the controller is arranged, at
(iii), to identify an overflow event if a difference between
the subsequent measurements of the characteristic of
the at least two overflow sensing elements and the re-
spective reference values of the characteristic exceed a
predetermined threshold.

[0017] According to a third aspect disclosed herein,
there is provided a controller for a cooker, the cooker
having at least one overflow sensing element associated
with a cooking surface, the at least one overflow sensing
element having a measurable characteristic, the control-
ler being arranged:

(i) to make measurements of the measurable char-
acteristic of the at least one overflow sensing ele-
ment;

(ii) to determine, using at least one measurement
made at (i) during a calibration period, a reference
value for the characteristic for the at least one over-
flow sensing element;

(iii) to compare a subsequent measurement made
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at (i) with the respective reference value for the char-
acteristic thereby to identify an overflow event if a
determined difference between the subsequent
measurement and the respective reference value of
the characteristic exceeds a predetermined thresh-
old; and

(iv) ifan overflow eventis identified at (iii), to generate
a warning for a user.

[0018] In an example, the controller is arranged at (iv)
to deactivate an associated heating element of the cook-
er if an overflow event is identified.

[0019] Inanexample,the atleastone overflow sensing
element comprises a capacitive touch sense elementand
the controller is arranged, at (i), to make measurements
of capacitance of the capacitive touch sense element or
to make measurements of a value indicative of said ca-
pacitance.

[0020] In an example, the controller is arranged at (ii)
to use two or more measurements of the characteristic
of the at least one overflow sensing element made at (i)
during the calibration period and to determine the refer-
ence value of the characteristic therefrom.

[0021] According to a fourth aspect disclosed herein,
there is provided a computer program which when in-
stalled and executed by a digital processor causes the
digital processor to implement the method according to
examples of the first aspect described above.

Brief Description of the Drawings

[0022] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically an example of a cook-
ing surface according to the present disclosure;

Figure 2 shows schematically an example of two ca-
pacitive overflow sensing elements as may be used
in examples in the present disclosure; and

Figure 3 is a flow chart showing an example of a
process for operating a cooker according to the

present disclosure.

Detailed Description

[0023] An example implementation of the present in-
vention will be described in the context of an induction
cooker or other type of cooker having a flat glass or ce-
ramic cooking surface. Such cooking surfaces are often
provided with touch sense elements for use in controlling
features of the cooker. These touch sense elements are
typically of the capacitive type and used with a multi-
channel touch sense microcontroller unit (MCU) and/or
a main controller of the cooker arranged to detected



5 EP 3 462 812 A1 6

changes in capacitance of each touch sense element
and thereby sense a touch by a user.

[0024] It is known to provide capacitive touch sense
elements in regions of a cooking surface for the purpose
of detecting an overflow of liquid or other cooking ingre-
dients from a cooking vessel, for example. However,
such regions of a cooking surface may also be likely to
accumulate other contaminants such as moisture or
limescale which reduces the reliability of detecting an
overflow by those elements.

[0025] A failure to detectan overflow and to take action
to switch off the respective heating element and warn the
user may result in the cooking vessel overheating and
spoilage or messing of the cooking surface. Furthermore,
any touch-sensitive controls provided to control functions
of the cooker may also be over-run by an overflowing
liquid before any action can be taken by the user to dis-
able the heating elements of the cooker, with unpredict-
able and potentially dangerous results.

[0026] Itwouldtherefore be beneficialto have areliable
way to detect an overflow of liquid from a cooking vessel,
preferably before the liquid reaches the touch-sensitive
controls for the cooker.

[0027] Examples of the present invention provide a
configurable overflow detection system more able to dis-
tinguish an overflow of liquid from the presence of a con-
taminant such as moisture, steam or limescale. However,
the present invention may be applied to any touch sense
control arrangement and is not limited to overflow detec-
tion, as will be apparent from the description that follows.
An example will now be described, initially with reference
to Figure 1.

[0028] Referring to Figure 1, a cooking surface 10 of
an induction cooker, for example, is shown schematically
in a plan view. The cooking surface includes four heating
regions 12, 14, 16 and 18 for placing cooking vessels to
be heated. A region of touch-sensitive cooker controls
20 s also provided. Each of the regions 12-18 for placing
cooking vessels is surrounded by a respective group of
one or more capacitive overflow sensing elements 22,
24,26 and 28 intended to detect an overflow from a cook-
ing vessel placed on the respective heating area 12-18.
Each of the groups of elements 22-28 may be connected
to arespective multi-channeltouch sense microcontroller
unit (MCU), in this example an MCU having at least eight
touch sense channels. The touch sense MCU may for
example be of a charge-timing capacitance to digital con-
verter (CDC CT) type or a relaxation-oscillator (RO) con-
verter type.

[0029] Referring additionally to Figure 2, two overflow
sensing elements 22-28 are shown, each comprising a
pair of electrodes 30, 32 and 34, 36 for use in sensing
the presence of an overflow liquid 38 by a mutual capac-
itance sensing method. An MCU 40 is arranged to meas-
ure mutual capacitance of each pair of electrodes 30, 32
and 34, 36 of the overflow sensing elements 22-28, or a
parameterindicative of mutual capacitance, and to output
the measurements for each of the overflow sensing ele-
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ments 22-28 in a group to a cooker controller 42. Such
data may be used by a cooker controller 42, as will be
described below with reference to Figure 3 according to
an example, to determine whether there has been a
change in mutual capacitance indicative of an overflow
of liquid or other substance onto the respective region of
the cooking surface 10. Alternatively, a different type of
sensing element 22-28 may be provided for sensing an
overflow liquid 38 by the self-capacitance sensing meth-
od.

[0030] In an alternative implementation, the function-
ality of the MCU 40 described above may be included
within the functionality of the cooker controller 42 such
thatthe functionality to be described below with reference
to Figure 3 may be implemented entirely by the cooker
controller 42.

[0031] Referring additionally to Figure 3, a flow chart
is provided showing an example of steps in operating a
cooker having overflow protection described herein, in
particular a cooker having overflow sensing elements
22-28 shown in Figure 1. When activating the cooker, for
example before or immediately after activating a partic-
ular heating element (12-18) of the cooker at STEP 50,
the touch sense MCU 40is triggered at STEP 52 to meas-
ure the mutual capacitance of each pair of electrodes 30,
32 and 34, 36 of each overflow sensing element 22-28
or to measure another parameter indicative of the mutual
capacitance in the element. The MCU 40 is arranged to
repeat the measurements for each overflow sensing el-
ement 22-28 in a cyclic manner and to output the meas-
urements to the cooker controller 42. The cooker con-
troller 42 is arranged, during a calibration period of pre-
determined length, to receive measurements output by
the MCU 40 carried out over a number of cycles during
the calibration period from activation of the cooker at
STEP 50 or beginning at a time selected by a user. If the
measured values for each overflow sensing element
22-28 are substantially equal for each cycle or at least
remain within a predetermined range of values during
the calibration period, then a single value or an average
value is calculated for each overflow sensing element
22-28 and stored as a respective reference measure-
ment. Each reference measurement implicitly takes ac-
count of the presence of any existing contaminant upon
the cooking surface in the vicinity of the respective over-
flow sensing element 22-28 and its effect upon the meas-
ured or indicated mutual capacitance. Any subsequent
variation in a measured value for one or more overflow
sensing elements 22-28 in a particular group as com-
pared with the respective stored reference value is likely
to be due to the presence of a new contaminant on the
cooking surface.

[0032] While heating a cooking vessel placed upon a
heating region 12-18 of the cooking surface 10 at STEP
54, the MCU 40 is arranged at STEP 56 to make regular
measurements of mutual capacitance of each overflow
sensing element 22-28 in the respective group of ele-
ments, or optionally of all the overflow sensing elements
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22-28 on the cooking surface 10, and to pass the meas-
urements to the cooker controller 42. At STEP 58, the
cooker controller 42 compares a latest measured value
with the respective stored reference value for each over-
flow sensing element 22-28.

[0033] If, at STEP 58, the cooker controller 42 deter-
mines that the latest measured value for a given overflow
sensing element 22-28 differs from the respective stored
reference value by more than a predetermined threshold
amount, then it is assumed that a different level of con-
tamination is now upon the cooking surface 10 in the
vicinity of the overflow sensing element 22-28. The cook-
er controller 42 may be programmed to determine that
this difference for one overflow sensing element 22-28
is to be recognised as an overflow event. Alternatively,
the cooker controller 42 may be programmed to deter-
mine that an overflow event is to be recognised only if at
least two of the overflow sensing elements in a group of
elements 22-28 indicates a different level of contamina-
tion over the reference level. If an overflow event is rec-
ognised at STEP 58 then, at STEP 60, the cooker con-
troller 42 deactivates the respective heating element
and/or generates a warning signal, for example, to alert
a user of the cooker to the recognised overflow event.
[0034] If,at STEP 580, an overflow event is not detect-
ed, then the process returns to STEP 56 to continue the
measurement of mutual capacitance for each overflow
sensing element 22-28. The cycle continues until the
cooker is deactivated by a user or as a result of the cooker
controller 42 recognising an overflow event.

[0035] A benefit of the method described above with
reference to Figure 3 is that if, for example, a cooking
vessel is placed such that a part of the cooking vessel
overlaps one or more of the overflow sensing elements
22-28 in a respective group, the presence of the cooking
vessel will be taken into account when setting the refer-
ence measurement values. Any subsequent change, in
particular any increase in a measured mutual capaci-
tance value, for example in combination with a change
to one or more adjacent overflow sensing elements 22-28
in the group, is therefore likely to be due to an overflow.
[0036] When comparing subsequently measured val-
ues at STEP 58 in Figure 3, account may be taken of
whether the measured value increases or decreases as
compared with the respective reference value. The cook-
er controller 42 is arranged to ignore any decrease in
mutual capacitance for any given overflow sensing ele-
ment 22-28 as compared with the reference value for the
purposes of detecting an overflow on the basis that the
mutual capacitance would be expected only to increase
in the presence of an overflow or any other additional
contaminant.

[0037] Whereas the description of embodiments of the
present invention have been in the context of overflow
sensing on a cooking surface, it would be clear to a no-
tional skilled person that the present invention may be
applied to touch sense controls generally. That is, by the
techniques described above, the performance of touch
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sense controls may be improved if accountis taken, when
detecting a user’s touch, of pre-existing contaminants on
a surface in close proximity to the touch sense elements.
[0038] It will also be clear to a notional skilled person
in this field that where the detection based upon mutual
capacitance has been described in the examples above,
other capacitive sensing methods and electrode arrange-
ments may be used. For example sensing of self-capac-
itance using a single electrode may be used as an alter-
native in particular applications of the present invention.
The present invention may also be applied to other touch
sense techniques and electrode arrangements likely to
be exposed to pre-existing contaminants.

[0039] It will be understood that the MCU 40 and the
cooker controller 42 may be implemented using a proc-
essor or processing system or circuitry provided by a
single chip or integrated circuit or plural chips or integrat-
ed circuits, optionally provided as a chipset, an applica-
tion-specific integrated circuit (ASIC), field-programma-
ble gate array (FPGA), digital signal processor (DSP),
graphics processing units (GPUs), etc. The chip or chips
may comprise circuitry (as well as possibly firmware) for
embodying at least one or more of a data processor or
processors, a digital signal processor or processors,
baseband circuitry and radio frequency circuitry, which
are configurable so as to operate in accordance with the
exemplary embodiments. In this regard, the exemplary
embodiments may be implemented at least in part by
computer software stored in (non-transitory) memory and
executable by the processor, or by hardware, or by a
combination of tangibly stored software and hardware
(and tangibly stored firmware).

[0040] Reference is made herein to data storage for
storing reference measurement values. This may be pro-
vided by a single device or by plural devices. Suitable
devices include for example a hard disk and non-volatile
semiconductor memory.

[0041] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. Forexample, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example afloppy disk or hard disk; optical
memory devices in general; etc.

[0042] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
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visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. A method for operating a cooker having at least one
overflow sensing element associated with a heating
element of the cooker, the atleast one overflow sens-
ing element having a measurable characteristic, the
method comprising:

(i) making measurements of the measurable
characteristic for the at least one overflow sens-
ing element;

(ii) determining, using measurements made at
(i) during a calibration period, a reference value
for the characteristic for the atleast one overflow
sensing element;

(iii) comparing a subsequent measurement
made at (i) with the respective reference value
for the characteristic thereby to identify an over-
flow event if a determined difference between
the subsequent measurement and the respec-
tive reference value of the characteristic ex-
ceeds a predetermined threshold; and

(iv) if an overflow event is identified at (iii), gen-
erating a warning for a user.

2. The method according to claim 1, wherein (iv) com-
prises deactivating the associated heating element
of the cooker if an overflow event is identified.

3. The method according to claim 1 or claim 2, wherein
the atleast one overflow sensing element comprises
a capacitive touch sense element and (i) comprises
making measurements of capacitance of the capac-
itive touch sense element or making measurements
of a value indicative of said capacitance.

4. The method according to any one of claims 1 to 3,
wherein (ii) comprises using two or more measure-
ments of the characteristic of the at least one over-
flow sensing element made at (i) during the calibra-
tion period and determining the reference value of
the characteristic therefrom.

5. The method according to any one of claims 1 to 4,
wherein the at least one overflow sensing element
comprises at least two overflow sensing elements
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10.

and, at (iii), identifying an overflow event comprises
determining that a difference between the subse-
quent measurements of the characteristic of the at
least two overflow sensing elements and the respec-
tive reference values of the characteristic exceed a
predetermined threshold.

The method according to any one of claims 1 to 5,
wherein (i) comprises determining, using measure-
ments made at (i) before activation of the associated
heating element or made at another time selected
by the user, a reference value for the characteristic
for the at least one overflow sensing element.

A cooker, comprising:

a cooking surface;

at least one overflow sensing element associat-
ed with the cooking surface; and

a controller being arranged:

(i) to make measurements of a characteris-
tic of the at least one overflow sensing ele-
ment;

(i) to determine, using at least one meas-
urement made at (i) during a calibration pe-
riod, a reference value for the characteristic
for the at least one overflow sensing ele-
ment;

(iii) to compare a subsequent measurement
made at (i) with the respective reference val-
ue for the characteristic thereby to identify
anoverflow event if a determined difference
between the subsequent measurementand
the respective reference value of the char-
acteristic exceeds a predetermined thresh-
old; and

(iv) if an overflow event is identified at (iii),
to generate a warning for a user.

The cooker according to claim 7, wherein the con-
troller is arranged, at (iv), to deactivate a heating
element of the cooker if an overflow event is identi-
fied.

The cooker according to claim 7 or claim 8, wherein
the atleast one overflow sensing element comprises
a capacitive touch sense element and the controller
is arranged, at (i), to make measurements of capac-
itance of the capacitive touch sense element or to
make measurements of a value indicative of said
capacitance.

The cooker according to any one of claims 7 to 9,
wherein the at least one overflow sensing element
comprises at least two overflow sensing elements
and the controller is arranged, at (iii), to identify an
overflow event if a difference between the subse-
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quent measurements of the characteristic of the at
least two overflow sensing elements and the respec-
tive reference values of the characteristic exceed a
predetermined threshold.

A controller for a cooker, the cooker having at least
one overflow sensing element associated with a
cooking surface, the at least one overflow sensing
element having a measurable characteristic, the
controller being arranged:

(i) to make measurements of the measurable
characteristic of the at least one overflow sens-
ing element;

(ii) to determine, using at least one measure-
ment made at (i) during a calibration period, a
reference value for the characteristic for the at
least one overflow sensing element;

(iii) to compare a subsequent measurement
made at (i) with the respective reference value
for the characteristic thereby to identify an over-
flow event if a determined difference between
the subsequent measurement and the respec-
tive reference value of the characteristic ex-
ceeds a predetermined threshold; and

(iv) if an overflow event is identified at (iii), to
generate a warning for a user.

The controller according to claim 11, arranged at (iv)
to deactivate an associated heating element of the
cooker if an overflow event is identified.

The controller according to claim 11 or claim 12,
wherein the at least one overflow sensing element
comprises a capacitive touch sense element and the
controller is arranged, at (i), to make measurements
of capacitance of the capacitive touch sense element
or to make measurements of a value indicative of
said capacitance.

The controller according to any one of claims 11 to
13, arranged at (ii) to use two or more measurements
ofthe characteristic of the atleast one overflow sens-
ing element made at (i) during the calibration period
and to determine the reference value of the charac-
teristic therefrom.

A computer program which when installed and exe-
cuted by a digital processor causes the digital proc-
essor to implement the method according to any one
of claims 1 to 6.
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