wo 2016/071854 A1 [N N0F V0 00 OO0 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/071854 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

12 May 2016 (12.05.2016) WIPOIPCT
International Patent Classification: (81)
G06Q 30/06 (2012.01)

International Application Number:
PCT/IB2015/058530

International Filing Date:
4 November 2015 (04.11.2015)

Filing Language: English
Publication Language: English
Priority Data:

5567/CHE/2014 5 November 2014 (05.11.2014) IN

Applicant: KONINKLIJKE PHILIPS N.V. [NL/NL];
High Tech Campus 5, NL-5656 AE Eindhoven (NL).

Inventors: SISODIA, Rajendra Singh; c/o High Tech
Campus, Building 5, NL-5656 AE Eindhoven (NL).
SRINIVASAN NATESAN, Anand Srinivasan; c/o High
Tech Campus, Building 5, NL-5656 AE Eindhoven (NL).
GUNDUMANE, Aravind; ¢/o High Tech Campus, Build-

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

ing 5, NL-5656 AE Eindhoven (NL). BHAT, Chaitra; c/o Declarations under Rule 4.17:

High Tech Campus, Building 5, NL-5656 AE Eindhoven
(NL).

Agents: FREEKE, Arnold et al; High Tech Campus,
Building 5, NL-5656 AE Eindhoven (NL).

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(54) Title: METHODS AND SYSTEMS FOR RECIPE MANAGEMENT

(57) Abstract: Systems and methods for obtaining content over the Internet, identifying text within the content (e.g., such as closed
captioning or recipe text) or creating text from the content using such technologies as speech recognition, analyzing the text for ac-
tionable directions, and translating those actionable directions into instructions suitable for network-connected cooking appliances.
Certain embodiments provide additional guidance to avoid or correct mistakes in the cooking process, and allow for the customiza -
tion of recipes to address, e.g., dietary restrictions, culinary preferences, translation into a foreign language, etc.



WO 2016/071854 PCT/IB2015/058530

METHODS AND SYSTEMS FOR
RECIPE MANAGEMENT

FIELD OF THE INVENTION

[0001] The invention relates generally to methods and systems for recipe management, and
more specifically to a platform that ingests multimedia content, translates it into machine-
executable instructions, and optionally dispatches those instructions and other directions to

appliances and other agents to effect the preparation of food.

BACKGROUND OF THE INVENTION

[0002] Food preparation traditionally requires a significant amount of manual labor. The
preparation of a typical meal may require selecting a cookbook from a shelf of books, identifying
a recipe of interest in the selected cookbook, generating a shopping list for the recipe by
comparing it against an inventory of ingredients on hand, purchasing the items on the shopping
list, preparing the purchased items in preparation for executing the recipe, and executing the
recipe utilizing a variety of cooking appliances (e.g., food processor, microwave oven,
convection oven, slow cooker, etc.) by compiling specified quantities of ingredients in a

specified sequence at one or more temperatures for times of varying duration.

[0003] Various parts of the task of food preparation have been automated or are currently
subject to efforts to automate them. For example, GOOGLE RECIPE VIEW offered by Google,
Inc. of Mountain View, CA, permits users to search the World-Wide Web for recipe content that
utilizes particular ingredients. The embedding of computer processors and network interfaces in
household appliances for remote operations over the Intemet offers the prospect of automated

operation of these devices.

[0004] One obstacle to such automation is the difference in skill sets expected of food
preparers and appliance programmers. Food preparers are traditionally skilled in following
instructions and possibly sharing those instructions with other people having varying levels of

skill in food preparation. Programmers are traditionally skilled in software development, packet-
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based network communications, etc. While programmers may enable the automated operation of
various appliances, they may not do so in a user-friendly way that would let food preparers

readily take advantage of that functionality.

[0005] Accordingly, there is a need for methods and systems that can bridge this gap and

thereby provide recipe management.

SUMMARY OF THE INVENTION

[0006] This summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description section. This summary is not
intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used as an aid in determining the scope of the claimed subject matter.

[0007] Various embodiments of the invention stem from the observation that there are vast
libraries of recipes and food preparation instructions available online in a digital format that are
intended for a human audience. Embodiments of the invention translate this content from
human-friendly formats to directions that are suited to automated processing. Once translated,
these directions can be supplied to a human operator, issued as machine-executable instructions
to one or more appliances, or a combination of the two in order to effect the preparation of the
food described in the recipe. Embodiments of the invention also allow users to customize the
preparation individually or on a global basis by substituting ingredients for reasons of cost,

convenience, dietary preference, etc.

[0008] In one aspect, the present invention relates to an apparatus for recipe management.
The apparatus includes a persistent memory for storage, a network interface configured to
receive at least one communication comprising natural language concerning the preparation of
food or drink and at least one processor configured to receive from the network interface the at
least one communication comprising natural language concerning the preparation of food or
drink, extract at least one preparation direction from the at least one received communication,
and transform the at least one extracted preparation direction into at least one machine

executable instruction.

[0009] In one embodiment, the at least one processor is further configured to transmit at least

one communication comprising the at least one machine-executable instruction to the network
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interface, and the network interface is further configured to transmit the at least one
communication comprising the at least one machine-executable instruction. In another
embodiment, the at least one processor is further configured to receive at least one customization
instruction and store said at least one customization instruction in the persistent memory. In
certain of those embodiments, the at least one customization instruction is one or more of a

dietary requirement and an ingredient substitution.

[0010] In one embodiment, the at least one communication comprising natural language
comprises spoken language, and the at least one processor is further configured to convert the
spoken language to text. In certain of those embodiments, the at least one processor is
configured to extract at least one preparation direction from the at least one received

communication comprising spoken language using natural language processing.

[0011] In one embodiment, the persistent memory comprises information describing the
capabilities of at least one appliance and the at least one processor is further configured to
compare the at least one extracted preparation direction against the information describing the
capabilities of the at least one appliance to identify at least one appliance for preparing food or
drink in accordance with the at least one extracted preparation direction. In another embodiment,
the apparatus further includes a user interface for providing at least one direction concerning the
preparation of food or drink in accordance with the at least one extracted preparation direction.
In still another embodiment, the apparatus further includes a user interface for receiving
feedback from the user concerning the preparation of food or drink. In yet another embodiment,
the persistent memory includes preparation information describing food or drink preparation, and
the processor is further configured to use the preparation information to make corrections or

adaptations to the at least one extracted preparation direction.

[0012] In another aspect, the present invention relates to a method for recipe management.
The method includes receiving, via a network interface, at least one electronic communication
comprising natural language conceming the preparation of food or drink, automatically
extracting, utilizing at least one configured processor, at least one preparation direction from the
at least one received communication, and transforming, utilizing the at least one configured
processor, the at least one extracted preparation direction into at least one machine executable

struction.
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[0013] In one embodiment, the at least one processor is further configured to transmit, using
the network interface, the at least one machine-executable instruction. In another embodiment,
the method further includes receiving at least one customization instruction and storing the at
least one customization instruction in a persistent memory. In certain of those embodiments, the
at least one customization instruction is one or more of a dietary requirement and an ingredient

substitution.

[0014] In one embodiment, the at least one electronic communication comprising natural
language comprises spoken language, and the method further comprises converting, utilizing the
at least one configured processor, the spoken language to text. In certain of those embodiments,
the at least one preparation direction is extracted, utilizing the at least one configured processor,
from the at least one received communication comprising spoken language using natural

language processing.

[0015] In one embodiment, the method further comprises comparing the at least one
extracted preparation direction against information describing the capabilities of the at least one
appliance stored in a persistent memory to identify at least one appliance for preparing food or
drink in accordance with the at least one extracted preparation direction. In another embodiment,
the method further includes providing, utilizing a user interface, at least one direction concerning
the preparation of food or drink in accordance with the at least one extracted preparation
direction. In still another embodiment, the method further includes receiving, utilizing a user
interface, feedback from the user concerning the preparation of food or drink. In yet another
embodiment, the method further includes utilizing preparation information stored in a persistent
memory describing food or drink preparation, and the processor is further configured to use the
preparation information to make corrections or adaptations to the at least one extracted

preparation direction.

[0016] These and other features and advantages, which characterize the present non-limiting
embodiments, will be apparent from a reading of the following detailed description and a review
of the associated drawings. It is to be understood that both the foregoing general description and
the following detailed description are explanatory only and are not restrictive of the non-limiting

embodiments as claimed.
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BRIEF DESCRIPTION OF DRAWINGS

[0017] Non-limiting and non-exhaustive embodiments are described with reference to the

following figures in which:

[0018] FIG. 1 1s a block diagram of an apparatus for recipe management in accord with the

present invention;
[0019] FIG. 2 depicts the recipe processor 100 of Figure 1 in more detail;

[0020] FIG. 3 1s a flowchart of a method for recipe management in accord with the present

invention; and

[0021] FIG. 4 is an illustration of an exemplary recipe graph resulting from the processing of

recipe content in accord with the present invention.

[0022] In the drawings, like reference characters generally refer to corresponding parts
throughout the different views. The drawings are not necessarily to scale, emphasis instead

being placed on the principles and concepts of operation.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Various embodiments are described more fully below with reference to the
accompanying drawings, which form a part hereof, and which show specific exemplary
embodiments. However, embodiments may be implemented in many different forms and should
not be construed as limited to the embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the scope
of the embodiments to those skilled in the art. Embodiments may be practiced as methods,
systems or devices.  Accordingly, embodiments may take the form of a hardware
implementation, an entirely software implementation or an implementation combining software
and hardware aspects. The following detailed description is, therefore, not to be taken in a

limiting sense.

[0024] Reference in the specification to “one embodiment” or to “an embodiment” means
that a particular feature, structure, or characteristic described in connection with the

embodiments is included in at least one embodiment of the invention. The appearances of the
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phrase “in one embodiment” in various places in the specification are not necessarily all referring

to the same embodiment.

[0025] Some portions of the description that follow are presented in terms of symbolic
representations of operations on non-transient signals stored within a computer memory. These
descriptions and representations are the means used by those skilled in the data processing arts to
most effectively convey the substance of their work to others skilled in the art. Such operations
typically require physical manipulations of physical quantities. Usually, though not necessarily,
these quantities take the form of electrical, magnetic or optical signals capable of being stored,
transferred, combined, compared and otherwise manipulated. It is convenient at times,
principally for reasons of common usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers, or the like. Furthermore, it is also convenient at times, to
refer to certain arrangements of steps requiring physical manipulations of physical quantities as

modules or code devices, without loss of generality.

[0026] However, all of these and similar terms are to be associated with the appropriate
physical quantities and are merely convenient labels applied to these quantities. Unless
specifically stated otherwise as apparent from the following discussion, it is appreciated that
throughout the description, discussions utilizing terms such as “processing” or “computing” or
“calculating” or “determining” or “displaying” or “determining” or the like, refer to the action
and processes of a computer system, or similar electronic computing device, that manipulates
and transforms data represented as physical (electronic) quantities within the computer system

memories or registers or other such information storage, transmission or display devices.

[0027] Certain aspects of the present invention include process steps and instructions that
could be embodied in software, firmware or hardware, and when embodied in software, could be
downloaded to reside on and be operated from different platforms used by a variety of operating

systems.

[0028] The present invention also relates to an apparatus for performing the operations
herein. This apparatus may be specially constructed for the required purposes, or it may comprise
a general-purpose computer selectively activated or reconfigured by a computer program stored

in the computer. Such a computer program may be stored in a computer readable storage
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medium, such as, but is not limited to, any type of disk including floppy disks, optical disks, CD-
ROMs, magnetic-optical disks, read-only memories (ROMs), random access memories (RAMs),
EPROMs, EEPROMs, magnetic or optical cards, application specific integrated circuits (ASICs),
or any type of media suitable for storing electronic instructions, and each coupled to a computer
system bus. Furthermore, the computers referred to in the specification may include a single
processor or may be architectures employing multiple processor designs for increased computing

capability.

[0029] The processes and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general-purpose systems may also be used with
programs in accordance with the teachings herein, or it may prove convenient to construct more
specialized apparatus to perform the required method steps. The required structure for a variety
of these systems will appear from the description below. In addition, the present invention is not
described with reference to any particular programming language. It will be appreciated that a
variety of programming languages may be used to implement the teachings of the present
invention as described herein, and any references below to specific languages are provided for

disclosure of enablement and best mode of the present invention.

[0030] In addition, the language used in the specification has been principally selected for
readability and instructional purposes, and may not have been selected to delineate or
circumscribe the inventive subject matter. Accordingly, the disclosure of the present invention is
intended to be illustrative, but not limiting, of the scope of the invention, which is set forth in the

claims.

[0031] In brief overview, various embodiments of the invention provide a next generation
recipe management system. Embodiments of the present invention provide systems and methods
for obtaining content over the Internet, identifying text within the content (e.g., such as closed
captioning or recipe text) or creating text from the content using such technologies as speech
recognition, analyzing the text for actionable directions, and translating those actionable
directions into instructions suitable for network-connected cooking appliances or directions
suitable for a human operator. Certain embodiments provide additional guidance to avoid or
correct mistakes in the cooking process and allow for the customization of recipes to address,

e.g., dietary restrictions, culinary preferences, translation into a foreign language, etc.
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[0032] Current approaches require users to manually transcribe the text from online media
content and interpret the transcribed text to prepare the recipes. For example, a user may review
a video blog, make notes, and review cooking appliance manuals in an attempt to determine the
right procedure to prepare the recipe. These current approaches are time-consuming and may
require the users to review the original content several times, sometimes while attempting to
prepare the recipe. To a certain extent, these approaches also depend on the user’s individual

expertise with cooking, particular cooking appliances, and preparing similar recipes.

[0033] With reference to Figure 1, embodiments of the present invention may include a
recipe processor 100 that is adapted to extract preparation directions from one or more forms or
pieces of content. The processor 100 may be implemented as a program executing on a single
computing device such as a personal computer or cellphone, a dedicated computing appliance
having the processor 100 implemented in a fixed memory, a program executing across multiple

computing devices, etc.

[0034] The processor 100 operates by accessing a library of pre-defined text patterns 104 and
using those stored pattems to inform its analysis of cooking content in text form. Cooking
content is typically natural language addressed to a human audience. An example of such natural
language content is, “Break eggs into a cold pan over very low heat and add butter, stirring the
eggs frequently until they begin to set; a good six or seven minutes. Add another knob of butter,
continue stirring, and then, before completely set, remove the pan from heat, stir in a teaspoon of

creme fraiche, and season to taste.”

[0035] Such natural language content is intended to be parsed by a human reader, and is
typically unsuited in its original form for automated processing by automated (a.k.a.
“intelligent”) cooking appliances. The recipe processor 100 ingests the natural language content
and searches the natural language content for text patterns from the library of pre-defined text
patterns 104 using natural language processing (NLP) techniques such as verb-phrase extraction
and intelligent text parsers. The sequence of the occurrence of the instructions in the text
typically indicates the sequence of the occurrence of the preparation directions. Specific patterns
such as temperature and quantity of the ingredients are extracted using specific regular

expressions curated and stored in a data store.
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[0036] Each pre-defined pattermn may be associated with human-understandable preparation
directions and machine-executable instructions to be used in the translation process. For
example, one pattern may be “cook over low heat” which is associated with the human-
understandable preparation direction, “Turn the burner under the pan to ‘low’” and the machine-

executable instruction, “Set bumer <1> to <2>.”

[0037] When such a pattern is identified 112, any associated preparation directions and
machine-executable instructions 116 are added to a stored memory for later delivery to a user or
an intelligent cooking appliance. As discussed below, in one embodiment these items are added
to a recipe graph, although other data structures may be used for storing preparation directions

and machine-executable instructions.

[0038] As discussed above, many items of cooking content are available on the Internet in a
variety of forms. Webpages and blog entries in text form 108 may be processed as discussed
above. Embodiments of the present invention may also interact with structured sources of recipe
content 108’ using APIs (application programming interfaces) exposed by those structured
sources 108’; certain structured sources 108’ may provide the cooking content in the form of
preparation directions and/or machine-executable instructions, thereby obviating the need to
extract the preparation directions from the cooking content and/or the need to create machine-

executable instructions for intelligent cooking appliances.

[0039] Items of cooking content available in spoken form may be preprocessed using speech
recognition technologies known to the art, such as neural networks, hidden Markov models, and
dynamic time warping, resulting in a body of transcribed text 120 that may be processed by the
recipe processor 100 as discussed above. Items of video content may also be preprocessed using
speech recognition technologies or, in the event that they include closed captioning, the closed
captioning text may be processed directly by the recipe processor 100 as discussed above or it

may be used to assist the speech recognition process, resulting in transcribed text 120.

[0040] The recipe processor 100 may consult an electronic database of information
conceming the capabilities of various intelligent cooking appliances 124 in connection with the
extracted preparation directions. The database 124 may be used to identify intelligent or human-
operated cooking appliances that are suitable for use in the preparation of the recipe. For

example, the recipe processor 100 may modify the preparation directions to specify an appliance
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(e.g., a toaster oven, a microwave, etc.) before supplying the preparation directions to a human
operator. The recipe processor 100 may also identify one or more intelligent appliances that are
capable of independently performing steps of the recipe before transforming at least some of the
extracted preparation directions into machine-executable instructions that are formatted for

execution by those identified intelligent appliances.

[0041] Based on the type of instruction based text patterns identified, the patterns may be
correlated with entries describing intelligent appliances to identify and recommend devices for
the preparation of the recipes. For example, a direction to “boil water” would require an electric

water heater along with instructions to boil water for a specific time.

[0042] The recipe processor 100 may also consult a store of customization information 128
that may include such items such as personal dietary preferences, languages understood by the
user, an inventory of ingredients on hand, etc. The recipe processor 100 may use that
information to customize the preparation directions 132 before providing them to the user or the
machine-executable instructions before providing them to an intelligent appliance for execution.
For example, the processor 100 may substitute coconut milk in a recipe that calls for cream for a
user whose customization information 128 specifies that they are lactose intolerant. In the event
of translating the recipe content to another language, keyword tracking and precedence order are

utilized to maintain context and the order of the action items in the recipe.

[0043] Having extracted human-friendly preparation directions from the recipe text, the
recipe processor 100 may use a user interface such as a tablet or a text-to-speech generator to
provide the preparation directions to a user. The supplied preparation directions may include the
recipe content as well as information concerning various intermediate stages of the cooking
process such as temperature, colour of the dish, smell, etc. which can help the user to confirm

that the cooking process is proceeding as expected.

[0044] The recipe processor 100 may also use a user interface to receive real-time feedback
from a user such as color, smell, time, etc. to determine whether the user has successfully or
unsuccessfully completed various stages of the recipe and in response provide alternate
instructions to prepare the recipe to correct any mistakes or errors committed in the course of

preparing the recipe.



WO 2016/071854 PCT/IB2015/058530
11

[0045] Figure 2 describes the recipe processor 100 in additional detail. As discussed above,
the recipe processor 100 can take various forms, physical and virtual, but most implementations
will share certain common functionalities. The network interface 200 allows the recipe
processor 100 to receive communications from other devices and, in one embodiment, provides a
bidirectional interface to the Internet. Suitable network interfaces 200 include gigabit Ethernet,
Wi-F1 (802.11a/b/g/n), and 3G/4G wireless interfaces such as GSM/WCDMA/LTE that enable
data transmissions between recipe processor 100 and other devices. A processor 204 generates
communications for transmission through the interface 200 and processes communications
received through the interface 200 that originate outside the recipe processor 100. A typical
processor 204 is an x86, x86-64, or ARMvV7 processor, and the like. The user interface 208
allows the recipe processor 100 to receive commands from and provide feedback to an operator.
Exemplary user interfaces include graphical displays, physical keyboards, virtual keyboards, etc.
The data store 212 provides both transient and persistent storage for data received via the
interface 200, data processed by the processor 204, and data received or sent via the user

interface 208.

[0046] The interface 200 of the recipe processor 100 is configured to handle communications
with various data sources and appliances. The recipe processor 100 retrieves data from such
sources as structured sources of recipe content 108, sources of transcribed text 120, databases of
appliance information 124, stores of customization information 128, etc. Some embodiments of
the recipe processor 100 also engage in bidirectional communications with these sources. The
recipe processor 100 also uses its interface 200 to communicate with appliances equipped with

interfaces to receive machine-executable instructions, as discussed below.

[0047] The recipe processor 100 also utilizes its storage 208 to hold a library of pre-defined
text patterns 104, identified text pattems related to instructions 112, machine-executable

instructions 116, customization information 128, and customized preparation directions 132.

[0048] With reference to Figure 3, embodiments of the present invention may also take the
form of a method for recipe management. The method may be implemented as a program
executing on a single computing device such as a personal computer or cellphone, a dedicated
computing appliance having the method stored in a fixed memory, a program executing across

multiple computing devices, etc.



WO 2016/071854 PCT/IB2015/058530
12

[0049] The process begins by accessing content (Step 300). The cooking content may be
stored in a local memory such as a Winchester disk drive or accessible by way of some form of
network interface, such as an Internet connection. Suitable forms of cooking content include
webpages, blog entries in text form, video blog entries, multimedia files, streaming multimedia,
etc. The cooking content may be structured and accessible using APIs (application programming
interfaces), or presented in a form intended for consumption by a human being. When the recipe
content is structured, it may be made available in the form of preparation directions and/or
machine-executable instructions, thereby obviating the need to extract the preparation directions
from the cooking content and/or the need to create machine-executable instructions for

intelligent cooking appliances as discussed in further steps of this process.

[0050] If the content does not include text, then text is extracted from the received cooking
content (Step 304). Items of cooking content available in spoken form may be preprocessed
using speech recognition technologies known to the art, such as neural networks, hidden Markov
models, and dynamic time warping, resulting in transcribed text that may be processed as
discussed below. Items of video content may also be preprocessed using speech recognition
technologies or, in the event that the items include closed captioning, the closed captioning text
may be processed as discussed below or it may be used to inform the speech recognition process,

resulting in transcribed text for further processing.

[0051] Given textual cooking content, preparation directions suitable for a human operator
may be extracted from the content (Step 308). In one embodiment, the extraction process may
access a library of pre-defined text patterns and use those stored patterns to analyze the textual
cooking content. For example, the natural language content may be searched for text patterns
from the library of pre-defined text patterns using natural language processing (NLP) techniques
such as verb-phrase extraction and intelligent text parsers. The sequence of the occurrence of the
instructions in the text typically indicates the sequence of the occurrence of the preparation
directions. Specific patterns such as temperature and quantity of the ingredients are extracted

using specific regular expressions curated and stored in a data store.

[0052] Each pre-defined pattern may be associated with human-understandable preparation
directions and machine-executable instructions. For example, one pattern may be “cook over

low heat” which is associated with the human-understandable preparation direction, “Turn the
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burner under the pan to ‘low’” and the machine-executable instruction, “Set burmer <1> to <2>"
When such a pattern is identified, any associated preparation directions and machine-executable
instructions are added to a stored memory for later delivery to a user or an intelligent cooking
appliance. As discussed below, in one embodiment these items are added to a recipe graph,
although other data structures may be used for storing preparation directions and machine-

executable instructions.

[0053] Having processed the textual recipe content, an electronic database of information
describing the capabilities of various intelligent cooking appliances may be consulted in
connection with the extracted preparation directions (Step 312). The database may be used to
identify intelligent or human-operated cooking appliances that are suitable for use in the
preparation of the recipe. For example, the preparation directions may be modified to specify an
appliance (e.g., a toaster oven, a microwave) before supplying the preparation directions to a
human operator. One or more intelligent appliances that are capable of independently
performing steps of the recipe may be identified before transforming at least some of the
extracted preparation directions into machine-executable instructions that are formatted for

execution by those identified intelligent appliances.

[0054] Based on the type of instruction based text patterns identified, the patterns may be
correlated with entries describing intelligent appliances to identify and recommend devices for
the preparation of the recipes. For example, a direction to “boil water” would require an electric

water heater along with instructions to boil water for a specific time.

[0055] In the course of preparing preparation directions, a store of customization information
may be consulted (Step 316) that may include such items such as personal dietary preferences,
languages understood by the user, an inventory of ingredients on hand, etc. This information
may be used to customize the preparation directions before providing them to the user or the
machine-executable instructions before providing them to an intelligent appliance for execution.
For example, coconut milk may be substituted in a recipe that calls for cream for a user whose
customization information specifies that they are lactose intolerant. In the event of translating
the recipe content to another language, keyword tracking and precedence order are utilized to

maintain context and the order of the action items in the recipe.
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[0056] Having extracted human-friendly preparation directions from the recipe text, a user
interface such as a tablet or a text-to-speech generator may be used to provide the preparation
directions to a user. The supplied preparation directions may include the recipe content as well
as information concerning various intermediate stages of the cooking process such as
temperature, colour of the dish, smell, etc. which can help the user to confirm that the cooking
process is proceeding as expected. A user interface may also be used to receive real-time
feedback from a user such as color, smell, time, etc. to determine whether the user has
successfully or unsuccessfully completed various stages of the recipe and in response provide
alternate instructions to prepare the recipe to correct any mistakes or errors committed in the

course of preparing the recipe.

[0057] When one or more intelligent appliances have been identified to aid in recipe
preparation, then machine-executable instructions may be issued to those appliances for
execution (Step 320). Those instructions may be issued in an appliance-specific format specified

in the database of appliance information.

[0058] For example, the machine-executable instructions can be of binary, JSON, XML or
any other industry-used or proprietary format. The machine-executable instructions can be
transmitted to the device over various communication channels such as Wi-Fi, Ethernet,
Bluetooth, BT-LE, NFC, etc. The instructions can transmitted locally, when the appliance and
the sending device are in the same node, or remotely, when the machine receiving the

instructions and the sending device are in different nodes.

[0059] Figure 4 presents an example of a recipe graph data structure resulting from the
processing of recipe content. In this example, recipe content concerning the preparation of
potatoes has been retrieved as discussed above. The recipe content is parsed into individual
sentences, each of which is a top-level entry in the resulting parser output. Each sentence is, in
turn, parsed into a collection of verb phrases, adjectival phrases, noun phrases, etc., using parsing
methods known to one of ordinary skill. These phrases are stored in a tree-like structure, with a
verb phrase typically forming the root of the structure and the other phrases in the sentence

forming leaves in the structure.

[0060] The parser output is then converted to a recipe graph in accord with the present

invention. Each sentence is assigned to a node in the graph, and links are established between
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nodes such that order of nodes in the graph roughly corresponds to the order of the sentences in
the parsed recipe content. The individual verb phrases, etc. of the sentence are established as

conditions associated with a node that are to be satisfied before transitioning to the next node.

[0061] In some embodiments, the recipe graph structure may be used by embodiments of the
present invention to prepare the food according to the recipe content. The graph structure may
be treated as a state machine, with the system beginning at the start node in the structure. The
system reviews the conditions and instructions associated with the start node and issues
appropriate machine-executable instructions and human-understandable directions reflecting the
associated conditions and instructions. The system awaits automated feedback indicating that
the machine-executable instructions have been fulfilled, and manual feedback from the human

operator indicating that the human-understandable directions have been met.

[0062] When the feedback indicates that the conditions and instructions have been fulfilled,
the system advances down the link to the next state in the graph and repeats the process, issuing
instructions and directions and awaiting feedback indicating that the instructions and directions
are met before advancing to the next node, until the end state in the graph is met, at which point

the assumption is that the food has been prepared.

[0063] Embodiments of the present invention can retrieve content comprising natural
language communications in real time, on an as needed or as directed basis, or the content can be
retrieved and stored in advance of its use, either as directed by a user or in preparation for later
use. For example, an embodiment of the invention can be used to prepare a library of recipes
that may be executed, at least in part, by one or more intelligent appliances and delivered in

stored form as a dedicated appliance or otherwise for later usage.

[0064] As will be apparent from the foregoing description, the present invention presents
several aspects that are advancements over prior art techniques. In one aspect, the proposed
systems and methods use closed caption text of videos from online resources to identify
preparation directions using, e.g., text patterns, which are interpreted and translated into
instructions for one or more cooking devices, automated or otherwise. In another aspect, the
proposed systems and methods use natural language processing and other similar techniques to
extract text from audio content before identifying preparation directions and device instructions.

In still another aspect, the proposed systems and methods, having extracted preparation
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directions, may recommend a list of cooking appliances, either intelligent or otherwise, for
preparing the recipe at issue; offer suggestions of recipes to avoid or steps to take to correct
mistakes while preparing a recipe; offer substitutions to personalize the content of the recipe to
account for e.g., cultural preferences, dietary requirements, differences in language used, etc.;
and assist the user with the visualization of the content by displaying user directions via a user
interface (such as a tablet device) while coordinating the operation of various automated cooking

devices to execute the preparation of the recipe.

[0065] Embodiments of the present invention lend themselves to several desirable

applications.

[0066] For example, embodiments of the present invention can be used to transform the
process of broadcasting cooking content. A broadcast provider or Internet content provider
shooting a recipe video or cooking show can utilize an embodiment of the present invention to
automatically transcribe the spoken audio accompanying the video content. Once the spoken
content is transcribed, the embodiment proceeds to automatically extract the recipe content from
the transcription based on, e.g., a pre-constructed ontology. The extracted recipe content can
then be analyzed to extract verbs, instructions, times, temperatures, pre-conditions, post-
conditions, etc., and automatically generate an executable recipe graph from that information.
Appropriate nodes within the graphs are converted into executable machine-executable
instructions for one or more remotely-operable appliances. The recipe graph can be converted
into different languages or converted to use different ingredients utilizing a multi-lingual

dictionary or a dictionary of ingredient substitutions.

[0067] Another useful application would be the automatic adaptation of recipes for dietary
considerations. For example, individuals having high blood pressure interacting with
embodiments of the present invention could see salt in an ingredient list highlighted with color
coding, or automatically make an appropriate substitution for the salt in the recipe. Similarly,
patients with diabetes interacting with embodiments of the present invention could have certain
ingredients in a recipe substituted utilizing a dictionary of ingredient substitutions or a

substitution ontology.

[0068] Another useful application involves recipe “recovery” or “repair” when ingredients or

steps in a recipe are missed or ignored. In this use case, the executable recipe graph can be used
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to save the recipe by providing users with guidance and alternatives. For example, if too much
salt i1s added, then salt-absorbing ingredients can be suggested and alternatives to other
ingredients can be recommended by using a dictionary of ingredient substitutions or a

substitution ontology.

[0069] Embodiments of the present disclosure, for example, are described above with
reference to block diagrams and/or operational illustrations of methods, systems, and computer
program products according to embodiments of the present disclosure. The functions/acts noted
in the blocks may occur out of the order as shown in any flowchart. For example, two blocks
shown in succession may in fact be executed substantially concurrent or the blocks may
sometimes be executed in the reverse order, depending upon the functionality/acts involved.
Additionally, not all of the blocks shown in any flowchart need to be performed and/or executed.
For example, if a given flowchart has five blocks containing functions/acts, it may be the case
that only three of the five blocks are performed and/or executed. In this example, any of the

three of the five blocks may be performed and/or executed.

[0070] The description and illustration of one or more embodiments provided in this
application are not intended to limit or restrict the scope of the present disclosure as claimed in
any way. The embodiments, examples, and details provided in this application are considered
sufficient to convey possession and enable others to make and use the best mode of the claimed
embodiments. The claimed embodiments should not be construed as being limited to any
embodiment, example, or detail provided in this application. Regardless of whether shown and
described in combination or separately, the various features (both structural and methodological)
are intended to be selectively included or omitted to produce an embodiment with a particular set
of features. Having been provided with the description and illustration of the present application,
one skilled in the art may envision variations, modifications, and alternate embodiments falling
within the spirit of the broader aspects of the general inventive concept embodied in this

application that do not depart from the broader scope of the claimed embodiments.
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CLAIMS
What is claimed is:
1. An apparatus for recipe management, the apparatus comprising:

a network interface configured to receive at least one communication comprising natural
language concerning the preparation of food or drink; and

at least one processor configured to:

receive from the network interface the at least one communication comprising
natural language conceming the preparation of food or drink;

extract at least one preparation direction from the at least one received
communication; and

transform the at least one extracted preparation direction into at least one
machine-executable instruction; and

a persistent memory for storage.

2. The apparatus of claim 1 wherein the at least one processor is further configured to
transmit at least one communication comprising the at least one machine-executable instruction
to the network interface, and the network interface is further configured to transmit the at least
one communication comprising the at least one machine-executable instruction.

3. The apparatus of claim 1 wherein the at least one processor is further configured to
receive at least one customization instruction and store said at least one customization instruction
in the persistent memory.

4, The apparatus of claim 3 wherein the at least one customization instruction is one or
more of a dietary requirement and an ingredient substitution.

5. The apparatus of claim 1 wherein the at least one communication comprising natural
language comprises spoken language, and the at least one processor is further configured to
convert the spoken language to text.

6. The apparatus of claim 5 wherein the at least one processor 1s configured to extract at
least one preparation direction from the at least one received communication comprising spoken
language using natural language processing.

7. The apparatus of claim 1 wherein the persistent memory comprises information
describing the capabilities of at least one appliance, and the at least one processor is further
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configured to compare the at least one extracted preparation direction against the information
describing the capabilities of at least one appliance to identify at least one appliance for
preparing food or drink in accordance with the at least one extracted preparation direction.

8. The apparatus of claim 1 further comprising a user interface for providing at least one
direction conceming the preparation of food or drink in accordance with the at least one
extracted preparation direction.

9. The apparatus of claim 1 further comprising a user interface for receiving feedback from
the user concerning the preparation of food or drink.

10. The apparatus of claim 1 wherein the persistent memory comprises preparation
information describing food or drink preparation, and the processor is further configured to use
the preparation information to make corrections or adaptations to the at least one extracted
preparation direction.

11. A method for recipe management, the method comprising:

receiving, via a network interface, at least one electronic communication comprising
natural language conceming the preparation of food or drink;

automatically extracting, utilizing at least one configured processor, at least one
preparation direction from the at least one received natural language communication; and

transforming, utilizing the at least one configured processor, the at least one extracted
preparation direction into at least one machine-executable instruction.

12. The method of claim 11 further comprising transmitting, using the network interface, the
at least one machine-executable instruction.

13. The method of claim 11 further comprising receiving at least one customization
instruction and storing the at least one customization instruction in a persistent memory.

14. The method of claim 13 wherein the at least one customization instruction 1s one or more
of a dietary requirement and an ingredient substitution.

15. The method of claim 11 wherein the at least one electronic communication comprising
natural language comprises spoken language, and further comprising converting, utilizing the at
least one configured processor, the spoken language to text.

16. The method of claim 15 wherein the at least one preparation direction is extracted,
utilizing the at least one configured processor, from the at least one received communication
comprising spoken language using natural language processing.
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17. The method of claim 11 further comprising comparing the at least one extracted
preparation direction against information describing the capabilities of at least one appliance
stored in a persistent memory to identify at least one appliance for preparing food or drink in
accordance with the at least one extracted preparation direction.

18. The method of claim 11 further comprising providing, utilizing a user interface, at least
one direction concerning the preparation of food or drink in accordance with the at least one
extracted preparation direction.

19. The method of claim 11 further comprising receiving, utilizing a user interface, feedback
from the user concerning the preparation of food or drink.

20. The method of claim 11 further comprising utilizing preparation information stored in a
persistent memory describing food or drink preparation to make corrections or adaptations to the
at least one extracted preparation direction.



PCT/IB2015/058530

WO 2016/071854

1/4

el
SAOIASD JUSSI[[AIUI ‘SIS
J0J SUONONISUL PIZAWOISN))

I °Old
I\)

911
S351A9p Sup{00d JuaSIuL

o) Aq PoOISIOPUN SUOTIONI)SUT

I\-\ll/

48!
STOT)ONT)SUT 0} PAJR[aT
suropned 1x9) pagnuepy

8¢l
STONONISUL S[enuey 991A9(]

puE SOJON [EUOSIO

1
1
001 —— suIned :
1
1

T0SSa001J odooyg

Sup{oo)) JuasIaIu]

0Tl
IX31, poquIOsueI],

1 IX9], peunop-o1d

801
SIdV 2d1oay pue ssoig




PCT/IB2015/058530

WO 2016/071854

2/4

¢ O

A

00¢
JOV4431NI
HHJOMLAN

A

> ¥0¢

d40SS300dd

A

A\ 4

80¢
JOV4HILNI 43SN

[AY4
J401S
v1ivd

00!




WO 2016/071854 PCT/IB2015/058530
3/4

ACCESS RECIPE
CONTENT
300

N T

| EXTRACT TEXT FROM |
! CONTENT |
'\ 304 )

PREPARE PREPARATION
DIRECTIONS FOR USER
308

| CONSULT APPLIANCE |
l DATABASE :
| |
\ J

| CONSULT PERSONAL |
l DATABASE :
| |
\ /

1 ISSUE MACHINE- }
| EXECUTABLE INSTRUCTIONS |
| 320 n

e — — — —— —— —————————————

FIG. 3



PCT/IB2015/058530

WO 2016/071854

4/4

;
w
w
!

B W RS i
§ gy
P
FOOS
ey

SO D7 =Bt

{3 g0 = anieedwa)
JuBAG RIS

: Baoified Sy o%epy
%

sanIeiod
ADIPUE SRR

SHLRNL (T = Buny

P OId



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2015/058530

A. CLASSIFICATION OF SUBJECT MATTER

INV. GD6Q30/06
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6Q HO5B GO5B F24C

Minimum documentation searched {classification system followed by classification symbols)

Documentation searshed other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data, INSPEC, IBM-TDB

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

27 March 2012 (2012-03-27)
abstract

GERATEBAU GMBH [DE])

abstract

abstract

X US 8 145 854 BL (LEE RUSTY SHAWN [US])

column 1, line 49 - column 7, line 63
X DE 10 2013 204634 Al (E G O ELEKTRO
18 September 2014 (2014-09-18)
paragraph [0004] - paragraph [0028]

A US 2013/092032 Al (CAFFERTY ALICIA [US] ET
AL) 18 April 2013 (2013-04-18)

paragraph [0001] - paragraph [0036]
paragraph [0049] - paragraph [0077]

1-20

1-20

1-20

-/--

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or sannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

'&" document member of the same patent family

Date of the actual completion of the international search

8 January 2016

Date of mailing of the international search report

19/01/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bohner, Michael

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2015/058530

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2009/258331 Al (DO LYDIA MAI [US] ET
AL) 15 October 2009 (2009-10-15)
abstract

paragraph [0007] - paragraph [0065]
paragraph [0106] - paragraph [0134]

1-20

Form PCT/ISA210 (continuation of second sheet) [Aptil 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2015/058530
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 8145854 Bl 27-03-2012  NONE
DE 102013204634 Al 18-09-2014  NONE
US 2013092032 Al 18-04-2013 CA 2784053 Al 18-04-2013
US 2013092032 Al 18-04-2013
WO 2013057684 A2 25-04-2013

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

