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(57) ABSTRACT

The present invention 1s related to methods and systems for
collected 1tem information for stored i1tems. In one embodi-
ment, a networked food storage system comprises a first
sensor configured to read information from item tags
coupled to 1tems, wherein the items are stored or intended to
be stored 1n a storage unit. A data store 1s configured to store
food preferences for at least a first user. Instructions, stored
in computer readable memory, are configured to: cause a
first user 1nterface to be displayed to the first user via which
the first user can request a meal suggestion; retrieve prel-
erence information for the first user from computer readable
memory; retrieve iformation read from at least a first item
tag; and provide a meal suggestion based at least in part on
preference information for the first user and i1tem tag infor-
mation.
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SYSTEMS AND METHODS FOR SCANNING
INFORMATION FROM STORAGE AREA
CONTENTS

INCORPORAITON BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim 1s identified 1n the Application Data

Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention 1s related to sensor systems
and processes, and 1n particular for sensing items stored 1n
storage units and performing related automated processes.

Description of the Related Art

[0003] Perishable items are often stored in refrigerated
storage units, such as refrigerators. Such perishable items
often have expiration dates or “best used by dates” printed
thereon. However, because perishable items are often
densely packed into a refrigerated storage unit, and because
the expiration dates are sometimes faintly or poorly printed,
users often are not able to conveniently monitor the expi-
ration dates. Hence, items are often retained 1n the refrig-
erated storage umit past their expiration date, taking up
valuable storage space. In addition, because the user 1s often
unaware of when an item has reached its expiration date, the

user often does not replace the expired item 1n a timely
fashion.

SUMMARY OF THE INVENTION

[0004] The present invention 1s related to sensor systems
and processes, and 1n particular for sensing items stored 1n
storage units and performing related automated processes.
[0005] The following embodiments are intended to be
illustrative examples, and not to limit the scope of the
invention.

[0006] One example embodiment provides a networked
refrigeration system, comprising: a first sensor configured to
read information from item tags coupled to items, wherein
the 1tems are stored or intended to be stored 1n a refrigeration
unit; a data store configured to store food preferences for a
plurality of household members; instructions, stored in
computer readable memory, configured to: cause a first user
interface to be displayed to the first user, the first user
interface listing household members; receive a user input
indicating which household members will participate 1n a
first meal; retrieve preference information for at least a
portion of the household members that will participate in the
first meal; retrieve information read from at least a first item
tag; select at least a first recipe stored 1n computer readable
memory based at least 1n part on preference information for
at least one meal participant and 1tem tag information; and
provide the recipe to a first user.

[0007] Another example embodiment provides a net-
worked food storage system, comprising: a first sensor
configured to read information from item tags coupled to
items, wherein the items are stored or intended to be stored
in a storage unit; a data store configured to store food
preferences for at least a first user; instructions, stored in
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computer readable memory, configured to: cause a first user
interface to be displayed to the first user via which the first
user can request a meal suggestion; retrieve preference
information for the first user from computer readable
memory; retrieve information read from at least a first item
tag; and provide a meal suggestion based at least 1n part on
preference information for the first user and i1tem tag infor-
mation.

[0008] Still another embodiment provides a method of
providing meal suggestions, comprising: electronically
receiving data read, via a first sensor, from a first item, the
data including information related to the first item’s ngre-
dients; 1dentifying a first user requesting a meal suggestion;
reading from computer readable memory food preferences
for at least the first user; and providing a meal suggestion
based at least in part on preference information for the first
user and item tag information.

[0009] Yet another example embodiment provides a net-
worked food storage system, comprising: a first sensor
configured to read expiration date information from item
tags, wherein the items are stored or intended to be stored in
a storage unit; a data store configured to store expiration date
information; and instructions, stored in computer readable
memory, configured to: read expiration date information
from the data store; determine 11 a first item has an expiration
date within a first time window; 1f the first item has an
expiration date within a first time window, 1dentify the item
on a shopping list.

[0010] Stll another example embodiment provides an
electronic system, comprising: memory configured to store
a digitized voice recording from a user; and instructions,
stored 1n computer readable memory, configured to: read the
digitized voice recording; identily a product identifier that
corresponds to a first item referred to 1n the digitized voice
recording; present a shopping list to the user that includes at
least the first item.

[0011] Another example embodiment provides an elec-
tronic system, comprising: memory configured to store a
digital product image from a user; and instructions, stored 1n
computer readable memory, configured to: perform object
recognition with respect to the product image; select a
product identifier that corresponds to the product in the
image; present a shopping list to the user that includes at
least the product.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments of the present invention are
described herein with reference to the drawings summarized
below. These drawings and the associated description are
provided to illustrate example embodiments of the inven-
tion, and not to limit the scope of the mvention.

[0013] FIG. 1 illustrates an example embodiment of an
item tracking and recommendation processing system.

[0014] FIG. 2 illustrates an example embodiment of a
networked storage system.

[0015] FIG. 3 illustrates an example meal suggestion
process.

10016]
Proccess.

[0017] FIG. 5 illustrates a first example meal suggestion
request user interface.

[0018] FIG. 6 illustrates a second example meal sugges-
tion request user interface.

FIG. 4 1illustrates an example order generation
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[0019] FIG. 7 illustrates an example user interface for
ordering items.
[0020] FIG. 8 illustrates an example method for process-

ing a voice order.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0021] Example systems and methods for scanning and
obtaining product information and processing such scanned
information will be described herein.

[0022] Throughout the following description, the term
“Web site” 1s used to refer to a user-accessible network site
that implements the basic World Wide Web standards for the
coding and transmission of hypertextual documents. These
standards currently include HTML (the Hypertext Markup
Language), HT'TP (the Hypertext Transfer Protocol), Java,
and XML. It should be understood that the term *“site” 1s not
intended to imply a single geographic location, as a Web or
other network site can, for example, comprise multiple
geographically distributed computer systems that are appro-
priately linked together. Furthermore, while the following
description relates to an embodiment utilizing the Internet
and related protocols, other networks, such as networked
interactive televisions, and other protocols may be used as
well. In addition, unless otherwise indicated, the functions
described herein are preferably performed by executable
code and instructions running on one or more general-
purpose computers. For example, program code stored in
non-volatile and/or volatile memory can include one or more
instructions, which can optionally be straight-line code
and/or organized as modules or objects configured to receive
and process mputs, provide outputs, and to selectively store
data. However, the present invention can also be imple-
mented using special purpose computers, state machines,
and/or hardwired electronic circuits. While certain example
processes are described herein, not all the process states
need to be performed, and the order of the process can be
varied. While several example embodiments are described
with reference to RFID tags and RFID scanners, other tags
(e.g., barcodes) and scanners (e.g., a laser barcode scanner),
can be used.

[0023] In an example embodiment, a networked system
includes one or more scanning devices that can scan product
information. For example, a scanning system can optionally
include one or more of an optical barcode scanner, an RFID
(radio frequency identifier) scanner, a character recognition
scanner, a camera, and/or other scanner types. The scanning
system can be configured to scan/read optical markings such
as barcodes (printed or lasered onto the i1tem packaging or
the consumable item itself), RFID tags (e.g., a radio fre-
quency transponder), solid state memory tags, and/or mag-
netic tags. The foregoing data devices are generally refer-
enced herein tags. By way of further example, the scanning
system can take electronic, digital pictures of product pack-
aging or markings, or scan/read other information storage
devices.

[0024] In certain example embodiments, one or more
scanning devices and/or related processing systems can be
fixedly coupled or removably coupled to a utility device,
such as a refrigerator, a conventional oven, a microwave
oven, or other device. Optionally, one or more scanning
devices and/or related processing systems can be mounted to
a wall, 1nside or outside of a cabinet, or on a stand.
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[0025] The scanner system can 1nclude or be coupled to a
local content database and/or can be connected to a remote
database via a network, such as the Internet. In addition, the
scanner system can be coupled to a suggestion application
and database that stores food and/or meal preferences for
one or more users. For example, a user can specily types of
foods, dishes, or other products that the user prefers or will
not eat, wherein the user specifications are stored in the
database, optionally 1n association with an identifier (e.g., a
user ID and/or password).

[0026] By way of illustration, the user can specily that the
user does not want to eat foods containing pork, poultry,
beef, fish, gluten, wheat, eggs, nuts, strawberries, and/or
seafood. By way of further 1llustration, the user can specity
that the user prefers foods having a certain characteristic or
that are 1n a certain category, such as vegetarian, low fat, low
sodium, and/or kosher food products.

[0027] The scanner system can include or be coupled to
one or more user mput and/or output devices, such as a touch
screen device, a non-touch screen display, an on/ofl switch,
a mechanical keyboard, voice recognition system, a voice
output system, a camera, a character recognition device, a
printer, and/or other types of user interfaces. The system
optionally can include one or more function-specific hard
keys and/or soit keys displayed on a touch screen. The key
functions can be software programmable.

[0028] An example tag can include some or all of the
following information: product code, expiration date, nutri-
tion information, dietary classification information (e.g., low
sodium, low cholesterol, low carbohydrate, non-fat, peanut-
free, gluten-free, sugar-free, non-dairy, vegetarian), ingredi-
ent content, supplier, product, storage temperature range,
dimensions (height, length, width, weight), cooking tem-
perature and time, a unique item/tag identifier, etc. Option-
ally, the tag can further include an identifier associated with
an 1ntended user.

[0029] If the tag 1s an RFID tag, the tag can include a
RFID chip, with associated memory, an antenna, and option-
ally a battery. Optionally, an RFID tag can be a chipless tag,
that does not use integrated circuit technology to store
information, but that does use materials (e.g. fiber) that
reflects a portion of the scanner’s signal back to the scanner,
which can then be used as an i1dentifier. By way of further
example, 1f the tag 1s an RFID tag, the tag can be powered
via a battery, electromagnetically by the RFID scanner, or
otherwise.

[0030] As will be described below, the scanning system
scans item tags and optionally stores some or all of the
scanned information 1n a computer readable data store, such
as a database. Optionally, a user can then view some or all
of the stored information via a display coupled to the
scanning system.

[0031] By way of further example, the system can read or
scan product information located on or 1n item tags for items
stored, or that are in the process of being stored, inside a
refrigerator and/or stored in different household locations
including shelves, cabinets, dry storage rooms, pantries,
automobile trunks, etc. The scanming can optionally be
performed utilizing a network of scanners and/or repeaters
in the house.

[0032] Thus, for example, one or more scanners, such as
an RFID scanner can be placed in, or adjacent to a home
refrigerator, as well as on or 1n proximity with food storage
shelves and/or cabinets. The scanner location can be based
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on the scanner range, wherein the scanner 1s placed within
a useable range of the 1tems to be scanned, and the location
can be further selected so that a barrier does not interfere
with the scanner’s ability to read i1tem tags.

[0033] The scanner can be powered via a battery, AC
power or otherwise. The scanner can optionally be mounted
in or to a refrigerator wall. The RFID scanner optionally
includes an antenna or coil, a transceiver, and a decoder. The
transceiver produces signals that are emitted by the antenna
as radio signals. The radio signals are optionally used to
activate the RF tag and to read and optionally write data to
the tag. The RFID scanner i1s optionally shielded by a
substantially RF transparent cover to protect the sensor from
dirt and/or moisture.

[0034] The scanner can periodically (e.g., every 30 sec-
onds, every 15 minutes, every hour, or other regular or
irregular time period), 1 response to a user action (e.g.,
opening or closing a refrigerator door), and/or other trigger
(e.g., a weight change detected via a weight sensor) read
items tags for items stored within the refrigerator. Option-
ally, between scans, the scanner can enter into a power
down/low power consumption state to conserve power.
Optionally, the user can manually cause an item tag to be
scanned. For example, 1f the tag 1s an optical barcode, the
user can manually press a scan button and/or pass the
barcode 1n front of a barcode scanner.

[0035] In addition to scanners that read tag information,
one or more sensors can be provided that sense the presence
of an 1tem without necessarily reading an item tag. For
example, one or more pressure sensors can be coupled to one
or more shelves to detect 1f the shelve has an item stored
thereon. Other sensors, such as capacitor sensors, millimeter
wave sensors, or infrared sensors can be used as well.

[0036] A local and/or remote computer processing system
can access the stored information, and based on some or all
of the stored information, perform one or more of processes,
examples of which are described below. Optionally, a user
can specily how at least a portion of the information 1s to be
used.

[0037] Based on the scanned tag information, the system
can determine when products that are inside the refrigerator,
on dry products shelves, and/or other selected locations, will
expire and will remind or suggest to the user (through a user
interface, such as a touch screen display, a voice print, a
hardcopy printout, etc.) that the products be consumed on or
betfore the expiration date. The suggestion or reminder can
first be provided by the system a number of days before the
expiration date, wherein the number of days can be a default
value stored 1n computer readable memory and/or can be
based on a value set by the user and stored 1n computer
readable memory. Optionally, 1n addition, the user can
specily that expiration notices are to be provided for certain
specified 1tems and/or the user can specily that expiration
notices are not to be provided for certain specified items.

[0038] Optionally, when a suggestion or reminder 1s pro-
vided, the user can instruct the system not to provide further
reminders regarding the expiring product or can instruct the
system to provide another reminder at or after a specified
time or period (e.g., a snooze instruction).

[0039] The system will optionally suggest the reordering
of products based on one or more of expiration dates,
consumption patterns, delivery schedules, current household
item 1nventory, and user preferences, such as: special diets,
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as fat free diet, low carb. diet, vegetarian diet, Kosher food
only, or other special or selected diet.

[0040] As similarly described above, the suggestion or
reminder can first be provided a number of days before the
expiration date, wherein the number of days can be a default
value stored in computer readable memory and/or can be
based on a value set by the user and stored in computer
readable memory. Optionally, when a suggestion 1s pro-
vided, the user can optionally instruct the system not to
provide further reminders regarding the product or can
instruct the system to provide another reminder at a specified
time or period.

[0041] Other consumer food-related information can also
be accessed and utilized by the system from computer
memory. For example, recipes can be stored on a local
and/or a remote information system. The recipes can include
ingredients, quantities, and instruction of preparation.
Optionally, the system can store and/or calculate from stored
information, recipe igredient quantity information for dif-
ferent serving sizes.

[0042] Optionally, the recipes can be selected or down-
loaded from another computer system based on the products
available in the house, including the contents inside the
refrigerator and on other various locations in the house.

[0043] The system can compare the available products or
contents (e.g., those stored 1n the refrigerator and/or in other
storage locations) with stored recipes, a serving size speci-
fied by the user, and/or user preferences, such as: special
diets, including fat free diet, low carb, diet, vegetarian diet,
Kosher food only, or other special diet.

[0044] The system can suggest one or more recipes that
more closely match the user’s preferences, the available
ingredients, and the desired serving size, and the recipe can
then be prepared by or for the user. Because the system may
not be aware of all the ingredients in the user’s possession,
the user can manually specity that the user does or does not
have certain ingredients available, and the foregoing infor-
mation can affect the recipes recommended to the user.

[0045] By way of further example, the system can present
on a display a list of recipe titles (e.g., terityaki chicken, tried
chicken, butter chicken, etc.), optionally with a brief listing
of the main ingredients. The user can then select a listed
recipe, the complete recipe (including a complete ingredient
listing, ingredient quantities, cooking temperature, etc.) 1s
then displayed, and the user can optionally print out the
recipe. Because system may not be aware of all the ingre-
dients 1n the user’s possession, the user can manually specity
that the user does or does not have certain ingredients
available. By way of example, some or all of recipe infor-
mation (e.g., cooking temperature and time) can be trans-
mitted to a cooking device, such as an oven, which can use
the information 1n the cooking process.

[0046] By way of further example, as similarly discussed
above, the system optionally reminds the user to replace a
product before the expiration date gathered through products
tags. The system can optionally be configured by the user to
automatically trigger orders within a predetermined amount
of time prior to the expiration date. Optionally, the order
timing can be based 1n part on the time 1t takes to deliver the
order once the order 1s placed, where, for example, the order
will be placed to ensure the order will arrive on, or shortly
betfore the expiration date. In addition, the user can option-
ally specity, via a user interface, that for future orders 1f an
order value 1s below a certain amount and/or a delivery
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charge 1s greater than a certain cost, the order should not yet
be placed. Optionally, the system determines 11 an 1tem has
been removed from a storage area (e.g., a refrigerator) by
comparing previous scanned information with current scan
information. If the system does not locate the 1item within a
storage area within a predetermined amount of time (e.g., an
hour, 4 hours, 8 hours, 12 hours, or 24 hours), the system
optionally infers that the item has been fully consumed, and
adds the item to an order. Optionally, the predetermined
amount of time 1s settable by a user.

[0047] The physical configuration of the refrigerator stor-
age areas can be stored in computer local or remote physical
memory. By way of example, the configuration information
includes the placement, depth, width and height dimensions
of the refrigerator and/or freezer storage areas. The configu-
ration information can also store information regarding
storage areas intended to store a particular type of food
product. For example, information (e.g., dimensions, special
temperature settings, etc.) regarding vegetable drawers, fruit
drawers, dairy product storage areas, and the like can be
stored. Shelve and drawer weight limitations (e.g., recom-
mended maximum weight) are optionally stored as well.
Certain configuration information can optionally be down-
loaded over a network from a remote computer system (e.g.,
from a Web site associated with the refrigerator or the
system provider) based on, for example, the refrigerator
model or serial number.

[0048] In addition, the system can record which storage
locations are occupied, and which locations are available for
additional storage.

[0049] The system can compare some or all of the fore-
going 1information with product and packaging information
(such as volume and dimensions including depth, width and
height), that can be read from the 1tem tag or retrieved from
a local or remote database using an i1tem 1dentifier read from
the 1tem tag, enables the system, and determine one or more
ways to organize 1tems on shelves and 1n drawers. Option-
ally, the system can provide a user with suggestions or
recommendations on how to organize the refrigerator and
freezer by suggesting placement of products with respect to
storage shelves and drawers.

[0050] By way of illustration, the system can compare
product dimensions and/or weight with the refrigerator or
shelf configuration and/or available locations, and using the
comparison results, suggest where a product or products
should be placed via a user interface. This information can
be presented 1n a touch screen display or other user interface.
By way of example, the system can display a three dimen-
sional representation of items already on storage shelves,
and then highlight items that are first to be removed as part
of the reorganization process. Once the user has removed the
indicated items, the system displays where each of the
removed items are to be placed on the storage shelves.
Optionally, the system provides a printout of stored items
and the storage locations so that the user can easier locate
items and determine 1f the user has a certain items, and
without having to physically search for items. Optionally, an
“expired” control 1s provided, which, when activated, causes
the system to display and/or printout a list of expired 1tems
and their locations.

[0051] Optionally, the system provides a user interface
with a search field, wherein the user can enter in the name
of an 1tem or an item type. The system then searches its
database to locate matches or near matches, and display
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search results to the user. The search results can include a list
of the matches or near matches, the quantity of the matching
and near matching items, and their storage locations.

[0052] As similarly described above, optionally, the sys-
tem, via a suggestion user interface, provides item sugges-
tions and recommendations to the user. For example, the
system can suggest items to be consumed (e.g., via a meal
recommendation including one or more of an appetizer, a
main course, dessert, and/or a drink) based on item avail-
ability 1n the user’s house and/or on information mnput by
one or more users (e.g., members of the household, one or
more physicians of a household member, etc.). For example,
the user information can include food preferences, special
diets, modes, etc., input by the user via a keyboard, a touch
screen, voice recognition, or other mput method.

[0053] Optionally, the system stores different profiles and
preferences for different users in the same household.
Optionally, when a user wants the system to provide a meal
recommendation, the user activates a physical or a soft meal
suggestion 1con or button. The system then retrieves the
names ol household members from 1ts database, and pres-
ents the names of the household members on the meals
suggestions user interface, optionally in addition to an
“entire household™ control. In order to indicate who will be
participating 1n the meal, the user can select one or more of
the household member names, or the “entire household”.

[0054] Optionally, a user interface 1s provided via which
the user can indicate which type of meal (e.g., breakfast,
brunch, lunch, dinner), meal courses (e.g., salad, soup,
appetizer, main course, dessert), and a food-type category
(e.g., fish, meat, etc.) the user wants. The system will then
access the profiles and preferences of the meal participants,
as well as the 1item inventory, and provide a corresponding
meal recommendation.

[0055] Optionally, a user can trigger or provide a com-
mand through a system user interface to communicate to the
central system or directly to a service provider, such as a
laundry company or a newspaper/magazine Service pro-
vider, to directly order their service or to trigger a request for
servicing, such as the service of picking up or delivering
goods, and/or to suspend a service, such as to suspend
newspaper delivery for a specified period of time.

[0056] Optionally, the system can further include a voice
recording device and/or the voice recording device can be
independent of the system. The voice recording device can
include digital memory (e.g., a disk drive, FLASH memory,
etc.) or analog memory (e.g., a cassette tape). A user can
record a product description on the device by activating a
record control, which can be i1n the form of a button, a
switch, a voice recognition command or other record trig-
gering method. In an example embodiment, the device
records a product description verbally provided by the user
and creates a digital file. The description can be provided as
part of a verbally provided product order. Optionally, a
different file 1s created for each recorded production descrip-
tion. The device transiers the file to a remote database over
a network such as the Internet. The transfer can be per-
formed substantially immediately, in response to a user
command, or on a scheduled basis.

[0057] A remote computer processing system receives,
stores, and accesses such files, which can be received from
a plurality of voice recording devices. The remote computer
system then utilizes voice recognition software to translate
the voice recording files into text files. Optionally, the voice
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recognition software increases recognition accuracy by,
when there are more than one potential word matches,
placing more weight on words related to the types items
being purchased (produce, cereal, milk, etc.) and the users
past purchase history. The remote computer system can
optionally match the spoken order with a SKU (Stock
Keeping Unit, e.g., an i1dentifier, such as a unique numeric
identifier associated with a specific product) retrieved from
a SKU database. The SKU database optionally stores SKUSs
in association with a text description of the corresponding
item. For example, 1f the user verbally ordered a cereal by
name, the remote computer system translates the name 1nto
text or other computer readable form, and matches the text
with text stored in association with a SKU (or other iden-
tifier) to locate the correct SKU. Optionally, the voice
recognition and/or SKU matching and identification can be
performed instead or additionally by the user’s local system.

[0058] The remote computer processing system optionally
shares a text version (e.g., the textual representation of the
order and/or the corresponding SKU) and/or recorded verbal
version of the order. For example, the remote computer
system can share the text and/or verbal version of the order
via a web site, telephone, fax, short messaging system, or via
other communication techniques. Thus, for example, the
system can textually share an order that had been placed
verbally with one or more product suppliers and/or with the
user. For example, the remote system can add the i1tem(s)
identified 1n the verbal order to the user’s shopping cart or
other shopping list, optionally 1n association with a digital
file that includes the user’s spoken order. Users can then
verily the text conversion of the spoken order. For example,
the user can click on an item 1n an order list for which
verification 1s requested, hear the user’s previously recorded
order, and determine if the written description 1n the shop-
ping list matches the user’s spoken order. Optionally, the
system uses individual consumer information, such as the
user’s location and the user’s account information and
preference profile to better match the user’s spoken order
with a product. The system uses the product identification
(e.g., SKU) generated from the verbal order to request
quotes from providers, provide quotes to the user, and to
offer additional or alternative products to the user. The user
can then place an order for the identified product.

[0059] Optionally, the system does not provide voice
recognition. Instead, an icon corresponding to the voice
recording appears in the user’s online shopping list (e.g., an
electronic shopping cart). Optionally, the 1con has an asso-
ciated recording date displayed therewith. The user can click
on the i1con, the system will play the recording to the user,
and the user can manually key 1n the product name and/or
search an online catalog.

[0060] Optionally, 1n addition or instead, a picture of an
item the user wants to order can be taken using a camera
coupled to the system, a cell phone camera, a standalone
camera, or other camera. The picture can be transmitted by
the system or otherwise to the remote system. The remote
system can then perform 1mage recognition to come up with
a “signature” i1dentifying the item. The remote system can
then locate a corresponding SKU from a SKU database,
which optionally stores 1mage signature information and/or
an 1mage, 1n association with a corresponding SKU. The
remote system uses the product identification (e.g., SKU)
generated from the 1image to request quotes from providers,
provide quotes to the user, and to offer additional or alter-
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native products to the user. The user can then place an order
for the identified product. While the foregoing verbal and
photographic order processes can be used with a variety of
item types, 1t can be particularly useful with respect to 1tems
that often do not have bar codes, such as fresh fruits (e.g., a
single apple) or vegetables.

[0061] Optionally, the system does not provide image
recognition. Instead, a thumbnail (or larger image size)
version of the picture of the item, corresponding to the
image captured by the camera, appears in the user’s online
shopping list (e.g., an electronic shopping cart), displayed on
the user’s local display. Optionally, the displayed picture has
an associated image capture date displayed therewith. The
user can click on the picture, and the system will optionally
display a larger version of the picture. Thus, the picture acts
as a reminder to the user. The user can then manually key 1n
the product name and/or search an online catalog and/or the
user’s purchase history for the product to thereby add the
product to the order list.

[0062] Example embodiments will now be described with
reference to the figures. Retferring to FIG. 1, an item tracking
and recommendation processing system 100 includes a
central processing unit 102, computer readable memory 104
(e.g., removable and/or fixed: volatile memory, such as
RAM, non-volatile memory, such as FLASH EEPROM, a
hard disk drive, an optical drive, etc.), and a database 106,
which can be stored, in whole or 1n part in the computer
readable memory 104. A network interface 108 (e.g., a
wireless or wired network interface) 1s provided to enable
the 1tem tracking and recommendation processing system
100 to access and/or transmit data (e.g., dimensional data
regarding a refrigerator or other item storage system, reci-
pes, user preference information, user account information,
etc.) across a network, such as the Internet, a local network,
and/or other network. The interface 108 can optionally
include one or more of a digital subscriber line (DSL)
interface, a Tl line interface, a satellite link, a cable hookup,
a dial-up modem, etc. The system 100 can further include
wired and/or wireless digital and/or analog input/output
interfaces to receive and/or transmit information to one or
more tag scanning sensors and/or presence sensors.

[0063] The system 100 can include and/or be coupled to
one or more user interface devices (e.g., a touch screen
display, a printer, a keyboard, dedicated mechanical keys,
voice recorder, etc.). For example, the system 100 can be
coupled to one or more user interface devices, sensors,
scanners, and/or other systems via a USB or FireWire bus,
via a wired local network, such an Ethernet network, and/or
a wireless network, such as an 1EFE 802.11b or IFEE
802.11g compliant network, or a Bluetooth network.

[0064] The example database 106 includes recipes, con-
tent information for one or more item storage units (e.g.,
refrigerator(s), pantry, etc.), household members and/or fre-
quent visiting meal participants, user preferences (e.g., food
preferences, item ordering preferences, payment prefer-
ences, etc. of household members and/or frequent visitors),
a system serial number, and the like. The database 106,
optionally also includes dimensional and configuration
information for one or more storage units (e.g., available
temperature settings, the existence of vegetable drawers,
fruit drawers, dairy product storage areas, shelve and drawer
weilght limitations, etc.). For example, the database 106 can
store a mapping of product codes or SKUSs to product names,
s1zes, and packaging materials, as well as content 1nforma-
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tion regarding items placed into storage units. Optionally,
the database 106 stores shopping lists, passwords and/or
unique identifiers for accessing remote databases and ser-
viCes.

[0065] The following 1s an example database schema that
includes fields for payment preferences, storage unit 1den-
tifiers for one or more storage units (e.g., one or more
refrigerators), storage unit shelf dimensions, food prefer-
ences for one or more users (e.g., food preferences for
breaktast, brunch, lunch, dinner, food avoidances, medical
or other dietary restrictions, etc.), and order generation/
trigger preferences.

User Database Schema

[0066]

FIELD DATA DESCRIPTION

Alternative Form of Payment Alternative form of payment (credit
card, electronic fund transfer, check,
place on account, etc.), and
corresponding payment mformation
(credit card number, and credit card
expiration date, bank account number,
checking account number, etc.)

Refrigeration Unit 1 Identifier Unique identifier, such as a serial number,
assoclated with a first of the user’s
disposal units

Refrigeration Unit 1 Capacity The capacity in units of measurement

(gallons, liters, etc.) of Disposal Unit 1
Shelf 1 Shelf 1 dimensions
Shelf 2 Shelf 2 dimensions
Shelf n Shelf n dimensions

User 1 Food Preferences Food preferences - Breakfast
Food avoidance - Breakfast
Food preferences - Brunch
Food avoidance - Brunch
Food preferences - Lunch
Food avoidance - Lunch
Food preferences - Dinner
Food avoidance - Dinner
Dietary restrictions

Food preferences - Breakfast

Food avoidance - Breakfast

User n Food Preferences

Food preferences - Brunch
Food avoidance - Brunch
Food preferences - Lunch
Food avoidance - Lunch
Food preferences - Dinner
Food avoidance - Dinner

Dietary restrictions

Order Generation Preference  Generate/submit order preferences

[0067] The following 1s an example contents database
schema that stores 1tem information for the contents of one
or more storage units. The information, or selected portions
thereof, may have been scanned by one or more scanners
from an 1tem tag, manually entered by the user, or retrieved
from a remote database using the item SKU or other
identifier. The example schema includes fields for a product
code, mngredients, calories, a diet category, a product name,
dimensions, weight, an expiration date, a manufacturer, item
location, item storage temperature, and cooking guidelines.
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Contents Database Schema

[0068]
FIELD DATA DESCRIPTION

Product code The 1tem SKU

Ingredients The 1tem 1ngredients

Calories The number of calories in the item or the number

of calories per item unit

low sodium, low cholesterol, low carbohydrate,
non-fat, peanut-free, gluten-free, sugar-free,
non-dairy, vegetarian, etc.

The text name of the item

Diet Category

Product name

Dimensions One or more of length, width, height, diameter,
volume

Weight Original pre-use weight

Expiration date [tem expiration or “best if used by” date

Manufacturer The name of the manufacturer or other

manufacturer identifier

Storage unit and/or shelf i1dentifier of where 1tem
is stored

The temperature or temperature range at which
the item 1s to be stored

The temperature or temperature range at which
the item is to be cooked, cooking time, cooking
method (boiling, roasting, broiling, frying,
microwave, etc.)

Location Information
Storage Temperature

Cooking Information

Recipe Database Schema

[0069] The following 1s an example recipe database
schema. The example schema includes fields for ingredients
(e.g., mgredient names, and amount per serving or per a
specified number of servings), cooking instructions, calories
per serving, and other nutritional information, such as the
amount of one or more of salt, carbohydrates, protein, fiber,
fat, vitamins, etc. per serving and/or the % percentage of a
recommended daily amount of the foregoing a serving will
provide.

FIELD DATA DESCRIPTION

Name and amount per serving
Name and amount per serving
Name and amount per serving
Cooking method(s), time, temperature, etc.

Ingredient 1

Ingredient 2

Ingredient n

Cooking Instructions
Calories/serving

Salt, carbohydrates, protein,
fiber, fat, vitamins/serving

[0070] FIG. 2 illustrates an example embodiment of a
networked storage system. A computer system 202 (which
can be 1n the form of system 100 illustrated 1n FIG. 1), 1s
coupled to a local scanner 204, a screen 206 (e.g., a touch
screen that can receive user inputs via finger and/or pen),
and optionally a microphone and/or camera 203. The micro-
phone 1s optionally coupled to a digitizer which converts
spoken language into a digital representation. The camera
can be a digital still and/or video camera that captures
images and stores them digitally and/or 1n analog form. The
computer system 202, scanner, 204, and/or screen 206
optionally are physical, and optionally removably, mounted
to a refrigerator 208. The computer system 202, scanner,
204, and/or screen 206 can optionally be mounted on a wall,
a stand, or other supporting structure. The computer system
202 1s optionally coupled to remote scanners via networks
218, 220 (e.g., WiF1 networks). The remote scanners are
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mounted to and/or configured to scan one or more other
storage units, such as refrigerator 210 and cabinet 212.
Optionally, a storage unit, such as cabinet 212, includes
multiple shelves with corresponding scanners. Thus, option-
ally, one computer system can collect and store information
scanned from 1tems stored 1n multiple storage units. Option-
ally, each storage unit can have a computer system that
incorporates some or all of the elements of system 100.

[0071] FIG. 3 illustrates an example meal suggestion
process. At state 302, a user interface 1s displayed by an item
tracking and recommendation processing system (ITRP), via
which a user can indicate who 1s going to participate i a
meal and the meal type (breakfast, lunch, dinner). Option-
ally, the system can infer the meal type based on the time of
day by reading a real time clock (e.g., if the request 1s at
8:00, the system 1nfers the meal 1s breakfast). At state 304,
the ITRP retrieves information regarding which items are
currently available (e.g., in one or more household storage
units). At state 306, the system retrieves food preference
information for selected meal participants. At state 308, the
system matches user preferences and item availability for
the meal type. At state 310 the system displays information
regarding one or more meals that meet the user preferences
and that can be prepared using the available food 1tems. At
state 312, the system receives a user selection of the dis-
played meals. At state 314, the system displays a detailed
menu corresponding to the user selection.

[0072] FIG. 4 1illustrates an example order generation
process. At state 402, the system retrieves expiration date
information for items within one or more storage units (e.g.,
a relfrigerator and/or cabinet). At state 404, the system
retrieves a user preference regarding when an order should
be generated relative to at least item expiration dates (e.g.,
a time prior to an expiration date selected by the user
wherein the system 1s to ask the user 1f an 1tem should be
placed, also referred to as a time window). At state 406, the
system compares the user preference with the expiration
date information and determines which 1tems have expira-
tion dates that fall within the window. By way of example
and not limitation, the time window can be one day or less,
greater than one day, and/or selected based upon a projected
delivery date or time. At state 408, the system presents to the
user via a display device a list of items 1dentified at state 406
and asks the user to select which i1tems are to be ordered. At
state 410, the system receives the user selections and orders
the selected 1tems from a provider selected by the user.

[0073] FIG. § illustrates an example meal suggestion
request user interface. The interface includes a Meal Selec-
tion section, wherein the user can indicate for which meal
the user wants suggestions. In the illustrated example, the
user can select from: breakfast, brunch, lunch, dinner, and a
late night snack. A courses section allows the user to indicate
what courses suggestions are to be provided for. The course
selection optionally changes depending on the meal selec-
tion. For example, 1f the user selects breakfast, optionally,
the course selection will not include soup or salad options.
A “meal participants” user interface enables the user to
indicate who 1s going to participate in the meal. The example
list 1s based on user set-up information, wherein the user
specifies household members and others that will be par-
ticipating in the meal. In this example, a guest field 1s
provided wherein the user can specily the number of guests
attending for which food preference information i1s not
available 1n the system database. The system can use the
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guest number information when providing ingredient quan-
tities as part of recipes. Referring back to FIG. 5, a “provide
recommendations™ control 1s provided, which, when acti-
vated will cause the system to provide one or more meal
recommendations.

[0074] FIG. 6 illustrates another example meal suggestion
request user interface. The interface provides one or more
course suggestions 1n response to the user selections made
via the interface 1llustrated in FIG. S, user food preferences,
and 1tem availability. In this example, suggestions are pro-
vided for a salad, a main course, and a dessert. Once the user
selects the desired suggestions, the user can activate a
“provide recipe” control, and the system will then provide
the corresponding recipes, with the recipe portions scaled to
the number of meal participants. The user can optionally
activate a “provide additional suggestions™ control, and the
system will provide additional suggestions for courses
wherein the user has not yet made a selection.

[0075] FIG. 7 illustrates an example user interface for
ordering i1tems. The example list includes i1tems whose
expiration dates are within a predetermined window and/or
items were present 1n a storage unit (e.g., a refrigerator), but
which the system has determined 1s no longer 1n the storage
unit (e.g., has been removed from the storage unit and not
replaced within a predetermined amount of time). The user
can select which 1tems are to be ordered and the quantity of
the 1tems. Optionally, the system defaults by placing check
marks for each item and the user unchecks the item if the
user does not want to order the 1item. Optionally, the system
provides a default quantity, which can be based on a
previous user specified value and/or on consumption pat-
terns.

[0076] FIG. 8 illustrates an example method for process-
ing a voice order. At state 802, the user verbally provides an
order. By way of illustration, the user may press a “record
shopping list” control. In response, the system can prompt
the user via a system display and/or via spoken instruction
to verbally record a shopping list or a portion thereof. The
recording can be intended as a reminder. The user may be
given a limited amount of time (e.g., S seconds, 10 seconds,
30 seconds, 1 minute) to speak the order. The system can
inform the user of the limited time, and provide a clock or
other indicator (e.g., a countdown timer) that continuously
displays the time remaining to record the order. Optionally,
the user can be provided with an “extend recording time”
control, via which the user can cause the system to provide
additional recording time. At the end of the recording time,
the user 1s optionally provided the opportunity to review the
recording (e.g., have the recording played back), and to
delete and re-record the shopping list if the previous record-
ing was unsatisfactory.

[0077] For example, the user can speak the order to the
microphone 203, illustrated in FIG. 2. The system then
digitizes and records the spoken order 1n a file. At state 804,
the system transmits the digitized verbal order to a remote
system, such as remote system 214. At state 806, the remote
system performs voice recognition on the order 1n order to
interpret the spoken order and converts the spoken order into
text. By way of example, the remote system can use gram-
mar constrained recognition and/or natural language recog-
nition. The voice recognition system optionally uses train-
ing. At state 808, the remote system transmits the text
version of the order to the user so that the user can vernify if
text version 1s an accurate interpretation of the spoken order.
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For example, the remote system can transmit the text version
to the system 202 or another user computer for display to the
user. Optionally, 1f the user determines that the order was not
correctly translated, the user can provide a corrected order
(e.g., via a keyboard, or by speaking the order again) to the
remote system.

[0078] At state 810, the remote system transmits the
translated version of the order (e.g., the text version) to one
or more providers (e.g., supermarkets, wholesale establish-
ments, etc.) 1 order to receive quotes. The remote system
can optionally match the translated version of the spoken
order with a SKU retrieved from a SKU database, which
stores SKUs 1n association with a text description of the
corresponding item, and transmit the SKU to the providers.
At state 812, the remote system receives quotes from the
potential providers, and transmits the quotes to the user. At
state 814, the user selects a provider and authorizes place-
ment of the order. At state 816, the remote system places the
order with the selected provider.

[0079] It should be understood that certain variations and
modifications of this mnvention would suggest themselves to
one of ordinary skill in the art. The scope of the present
ivention 1s not to be limited by the illustrations or the
foregoing descriptions thereof.

What 1s claimed 1s:
1. A voice processing system configured to improve
speech to text translation accuracy, the voice processing
system comprising:
a user device comprising;:
a microphone;
a wireless network interface;
a digitizer circuit coupled to the microphone, wherein
the digitizer circuit 1s configured to convert spoken
words 1nto a digital representation;
a first computing device;
non-transitory memory that stores instructions that
when executed by the computing device cause the
user device to perform operations comprising:
recerve via the digitizer circuit a verbal 1tem descrip-
tion from a user, wherein the verbal item descrip-
tion was captured by the microphone and digitized
by the digitizer circuit;

immediately transmit, using the wireless network
interface, the digitized i1tem description to a com-
puter system remote from the user device;

the computer system, the computer system comprising;:
a network interface;
a second computing device;

non-transitory memory that stores instructions that
when executed by the second computing device
cause the second computer system to perform opera-
tions comprising:
receive, using the network interface, the digitized
item description from the user device;

translate at least a portion of the digitized item
description to text, and, when there are more than
one potential word matches:

increase recognition accuracy by placing more
weight on words related to the users past acqui-

sition history;
identily an 1tem corresponding to the text;

add the i1dentified item to a list associated with the
user;
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enable the list, including the identified 1tem, to be
displayed via a user display.
2. The voice processing system as defined 1n claim 1,
wherein the computer system 1s configured to cause the 1tem
identification to be provided to the user via a website.
3. The voice processing system as defined 1n claim 1,
wherein the computer system 1s configured to cause the item
identification to be provided to the user via a telephone.
4. A voice processing system comprising:
a user device comprising:
a microphone;
a wireless network interface;
a digitizer circuit coupled to the microphone, wherein
the digitizer circuit 1s configured to convert spoken
words 1nto a digital representation;
a first computing device;
non-transitory memory that stores instructions that
when executed by the computing device cause the
user device to perform operations comprising:
receive via the digitizer circuit a verbal 1tem descrip-
tion from a user, wherein the verbal item descrip-
tion was captured by the microphone and digitized
by the digitizer circuit;

immediately transmit, using the wireless network
interface, the digitized 1tem description to a com-
puter system remote from the user device;
the computer system, the computer system comprising:
a network interface;
a second computing device;
non-transitory memory that stores instructions that
when executed by the second computing device
cause the computer system to perform operations
comprising;:
receive, using the network interface, the digitized
item description from the user device;

translate at least a portion of the digitized item
description to text;

identify an 1tem corresponding to the text;

add the identified 1tem to a list associated with the
user;

enable the list, including the identified 1tem, to be
displayed via a user display.

5. The voice processing system as defined 1n claim 4,
wherein the user device further comprises a voice output
system.

6. The voice processing system as defined i claim 4,
wherein the computer system 1s configured to cause the 1tem
identification to be provided to the user via a website.

7. The voice processing system as defined 1n claim 4,
wherein the computer system 1s configured to cause the item
identification to be provided to the user via a telephone.

8. The voice processing system as defined in claim 4,
wherein the computer system 1s configured to cause the 1tem
identification to be provided to the user via a short messag-
Ing system.

9. The voice processing system as defined 1n claim 4,
wherein the computer system 1s configured to increase
recognition accuracy by, when there are more than one
potential matches to the text, placing more weight on words
related to the user’s past purchase history.

10. The voice processing system as defined 1n claim 4,
wherein the voice processing system 1s configured to enable
the user to add a reminder with respect to at least one 1tem.
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11. The voice processing system as defined in claim 4,
wherein the item description comprises a SKU.

12. The voice processing system as defined in claim 4,
wherein the item description comprises an item name.

13. The voice processing system as defined in claim 4,
wherein the item description from the user i1s recorded at
least partly 1n response to a verbal user command.

14. The voice processing system as defined 1n claim 4,
wherein a separate digital file 1s used to store respective
digitized i1tem descriptions from the user.

15. A computer implemented method, comprising:

receiving at a user device comprising a microphone, a

verbal 1tem description from a user;

using a digitizer circuit, digitizing the verbal item descrip-

tion from the user;

immediately transmitting, using a network intertace of the

user device, the digitized item description to a com-

puter system remote from the user device;

receiving at the computer system, using a network
interface of the computer system, the digitized item
description from the user device;

recording the received item description at least partly in
response to a verbal user command;

translating at least a portion of the digitized item
description to text;

using the text, identifying an 1tem corresponding to the
text;

adding the identified 1tem to a list associated with the
user;

enabling the list, including the identified item, to be
provided over a network to a user telephone.

16. The method as defined 1n claim 15, the method further
comprising using separate digital files to store respective
digitized item descriptions from the user.

17. A computer implemented method, comprising:

receiving at a first user device comprising a microphone,
a verbal 1tem description from a user;

using a digitizer circuit, digitizing the verbal item descrip-
tion from the user;
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immediately transmitting, using a wireless network inter-
face, the digitized item description to a computer
system remote from the user device;
receiving at the computer system, using a network
interface of the computer system, the digitized item

description from the user device;

translating at least a portion of the digitized item
description to text;

using the text, identifying an 1tem corresponding to the
text;

adding the identified 1tem to a list associated with the
user;

enabling the list, including the identified item, to be
provided over a network to at least a second user
device.

18. The method as defined 1n claim 17, wherein enabling
the list, including the 1dentified item, to be provided over the
network to a second user device, further comprises causing
the 1tem 1dentification to be provided to the second user
device via a website.

19. The method as defined in claim 17, wherein the
second user device comprises a telephone.

20. The method as defined in claim 17, wherein enabling
the list, including the 1dentified item, to be provided over the
network to a second user device, further comprises causing
the 1item 1dentification to be provided to the second user
device via a short messaging system.

21. The method as defined in claim 17, the method further
comprising using the users purchase history to increase
recognition accuracy by, when there are more than one
potential matches to the text, placing more weight on words
related to the user’s purchase history.

22. The method as defined 1n claim 17, the method further
comprising recording the item description from the user at
least partly in response to a verbal user command.

23. The method as defined 1in claim 17, the method further
comprising using separate digital files to store respective
digitized 1tem descriptions from the user.

e 7 e e e



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Drawings
	Page 10 - Description
	Page 11 - Description
	Page 12 - Description
	Page 13 - Description
	Page 14 - Description
	Page 15 - Description
	Page 16 - Description
	Page 17 - Description/Claims
	Page 18 - Claims

