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USER-PORTABLE CONTAINER CONFIGURED TO INVENTORY ITEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims t e benefit under 35 U.S.C. § 119(e) of Provisional

Application No. 62/254,488, filed November 12, 2015, entitled "SYSTEMS AND

METHODS OF MOBILE ELECTRONIC OBJECTS WITH DEFINED ZONES OF

OPERATION," United States Patent Application No. 15/076,155, filed March 21, 2016,

entitled "SHIELDED USER-PORTABLE CONTAINER CONFIGURED TO INVENTORY

ITEMS," United States Patent Application No. 15/075,984, filed March 21, 2016, entitled

"USER-PORTABLE CONTAINER CONFIGURED TO INVENTORY ITEMS USING

MULTIPLE READERS," United States Patent Application No. 15/076,257, filed March 21,

2016, entitled "USER-PORTABLE CONTAINER CONFIGURED TO INVENTORY

ITEMS USING A READER," United States Patent Application No. 15/076,340, filed March

21, 2016, entitled "METHODS AND SYSTEMS FOR GENERATING A HISTORY OF

THE CHANGING CONTENTS OF A USER-PORTABLE CONTAINER OVER SPACE

AND TIME," and United States Patent Application No. 15/076,152, filed March 21, 2016,

entitled "PORTAL CONFIGURED TO INVENTORY ITEMS WITHIN A USER-

PORTABLE CONTAINER ASSOCIATED WITH A USER". The entire contents of each of

t e afore-mentioned applications are incorporated by reference herein in their entirety.

TECHNICAL FIELD

[0002] The present disclosure is directed at a portable user container for precisely

inventorying contents placed therein by a user.

BACKGROUND

[0003] Inventory management, point-of-sale, and sale conversion are key challenges for

individuals and retailers. Of particular interest are eliminating lines for payment and

checkout processes and increasing the resolution of data associated with an individual

consumer's shopping experience. Solving these problems will improve sales and consumer

shopping experiences and create a novel means to control the flow of information in a retail

environment.

SUMMARY

[0004] According to one aspect, the present disclosure is directed at a shielded user-

portable container configured to inventory items.



[0005] In one set of embodiments, the present disclosure is directed at a user-portable

container that precisely inventories items within it, t e container comprising: a housing

comprising electromagnetic shielding material that defines at least part of a three-dimensional

interior volume for holding items placed into the container by a user; an interrogator

positioned in the interior volume and configured to repeatedly send interrogation signals to

detect identifying tags attached to one or more items within the interior volume, wherein the

shielding material is configured to at least partially inhibit the interrogation signals from

propagating outside the interior volume and thereby inhibit the detection of tags outside of

the container; a reader positioned in the interior volume and configured to detect identifying

response signals produced by one or more identifying tags; and a communication interface

configured to send information regarding the detected response signals so that the response

signals may be analyzed to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

[0006] In some embodiments, wherein the interrogator and the reader are part of a single

device.

[0007] In some embodiments, the communication interface is configured to provide the

information regarding the response signals to an adjunct processor configured to maintain an

inventory of items disposed within the interior volume based on the response signals.

[0008] In some embodiments, the processor is configured to add an item to the inventory

of items only when an identifying response signal associated with the added item is received

at least a plurality of times in response to a pre-determined number of interrogation signals.

[0009] In some embodiments, the processor is configured to remove an item from the

inventory of items when the reader does not detect a response signal from a tag associated

with the removed item for a pre-determined number of consecutive interrogation signals.

[0010] In some embodiments, the processor is located outside of the user-portable

container.

[0011] In some embodiments, the processor is part of the user-portable container.

[0012] In some embodiments, a signal strength of the interrogation signals is selected so

as to be sufficient to reach substantially all of the interior volume, but not substantially

stronger.

[0013] In some embodiments, the communication interface comprises a wireless

communication interface.



[0014] In some embodiments, the user-portable container is configured to be associated

with a user for a temporary period of time.

[0015] In some embodiments, the electromagnetic shielding material is configured to at

least partially inhibit t e response signals produced by tags from propagating outside t e

interior volume.

[0016] In some embodiments, the interrogator is configured to send the interrogation

signals at a rate of at least five times per second.

[0017] In some embodiments, the user-portable container comprises a liner bag disposed

within the interior volume, the liner bag comprising a liner tag that produces liner tag

response signals; the reader is configured to detect the liner tag response signals; and the

adjunct processor is configured to: determine, via the reader, a presence or absence of the

liner tag response signals, and based on the presence or absence of the liner tag response

signals, initiate an automatic checkout event.

[0018] In another set of embodiments, the present disclosure is directed at a system that

precisely inventories items within a user-portable container, the system comprising: an

interrogator positioned outside the user-portable container and configured to repeatedly send

interrogation signals to detect identifying tags attached to one or more items; and the user-

portable container comprising: a housing comprising electromagnetic shielding material that

defines at least part of a three-dimensional interior volume for holding items placed into the

container by a user, a reader positioned in the interior volume and configured to detect

identifying response signals produced by one or more identifying tags in response to the

repeated interrogation signals, wherein the electromagnetic shielding material is configured

to at least partially inhibit the response signals from propagating outside the interior volume,

and a communication interface configured to send information regarding the detected

response signals so that the response signals may be analyzed to determine whether the one

or more identifying tags are within the interior volume or outside the interior volume.

[0019] In some embodiments, the communication interface is configured to provide the

information regarding the response signals to an adjunct processor configured to maintain an

inventory of items disposed within the interior volume based on the response signals.

[0020] In some embodiments, the processor is configured to add an item to the inventory

of items only when an identifying response signal associated with the item is received at least

a plurality times in response to a pre-determined number of interrogation signals.



[0021] In some embodiments, the processor is configured to remove an item from the

inventory of items when the reader does not detect a response signal from a tag associated

with the removed item for a pre-determined number of consecutive interrogation signals.

[0022] In some embodiments, the processor is located outside of the user-portable

container.

[0023] In some embodiments, the processor is part of the user-portable container.

[0024] In some embodiments, the interrogator is part of a portal device installed at a fixed

location.

[0025] In some embodiments, the interrogator is part of a mobile device.

[0026] In some embodiments, the user-portable container is configured to be associated

with a user for a temporary period of time.

[0027] In some embodiments, the interrogation signals are within a first wavelength

range; the response signals are within a second wavelength range; and the electromagnetic

shielding material is configured to absorb or reflect electromagnetic signals within the second

wavelength range more effectively than electromagnetic signals within the first wavelength

range.

[0028] In some embodiments, the shielding material of the user-portable container

defines an opening into the interior volume, and wherein the interrogator is configured to

send the repeated interrogation signals through the opening.

[0029] In yet another set of embodiments, the present disclosure is directed at a system

that precisely inventories items within a user-portable container, the system comprising: the

user-portable container comprising: a housing comprising electromagnetic shielding material

that defines at least part of a three-dimensional interior volume for holding items placed into

the container by a user, and an interrogator positioned in the interior volume and configured

to repeatedly send interrogation signals to detect identifying tags attached to one or more

items, wherein the shielding material is configured to at least partially inhibit the

interrogation signals from propagating outside the interior volume and thereby inhibit the

detection of tags outside of the container; a reader positioned outside the interior volume and

configured to detect identifying response signals produced by one or more identifying tags in

response to the repeated interrogation signals; and a communication interface configured to

send information regarding the detected response signals so that the response signals may be

analyzed to determine whether the one or more identifying tags are within the interior volume

or outside the interior volume.



[0030] In some embodiments, the communication interface is configured to send the

information regarding t e detected response signals to an adjunct processor configured to

maintain an inventory of items disposed within the interior volume based on the response

signals.

[0031] In some embodiments, the processor is configured to add an item to t e inventory

of items only when an identifying response signal associated with the item is received at least

a plurality of times in response to a pre-determined number of interrogation signals.

[0032] In some embodiments, the processor is configured to remove an item from the

inventory of items when the reader does not detect a response signal from a tag associated

with the removed item for a pre-determined number of consecutive interrogation signals.

[0033] In some embodiments, the user-portable container is configured to be associated

with a user for a temporary period of time.

[0034] In some embodiments, the interrogation signals are within a first wavelength

range; the response signals are within a second wavelength range; and the electromagnetic

shielding material is configured to absorb or reflect electromagnetic signals within the first

wavelength range more effectively than electromagnetic signals within the second

wavelength range.

[0035] In some embodiments, the shielding material of the user-portable container

defines an opening into the interior volume, and wherein the reader is configured to detect

response signals that exit the interior volume through the opening.

[0036] According to a second aspect, the present disclosure is directed at a user-portable

container configured to inventory items using multiple readers.

[0037] In a first set of embodiments, the present disclosure is directed at a user-portable

container that precisely inventories items within it, the container comprising: a housing that

defines at least part of a three-dimensional interior volume for holding items placed into the

container by a user; an interrogator positioned in the interior volume and configured to

repeatedly send interrogation signals to detect identifying tags attached to one or more items

within the interior volume; a plurality of readers disposed at multiple positions within the

three-dimensional volume, the readers configured to detect identifying response signals

produced by one or more identifying tags in response to the repeated interrogation signals;

and a communication interface configured to send information regarding the detected

response signals so that the response signals may be analyzed to determine whether the one

or more identifying tags are within the interior volume or outside the interior volume.



[0038] In some embodiments, the communication interface is configured to provide the

information regarding t e response signals to an adjunct processor configured to, for a

particular tag of the one or more tags: determine how many readers detect a response signal

associated with the particular tag; if the number of readers is less than a minimum number of

readers, determine that the particular tag is likely not within the interior volume; if the

number of readers is greater than or equal to the minimum number of readers, determine that

the particular tag is likely within the interior volume; maintain an inventory of items disposed

within the interior volume; and add an item associated with the particular tag to the inventory

of items only when the processor determines that the particular tag is likely within the interior

volume at least a plurality of times in response to a pre-determined number of interrogation

signals.

[0039] In some embodiments, the processor is configured to remove an item from the

inventory of items when the processor determines that a tag associated with the removed item

is likely not within the interior volume for a pre-determined number of consecutive

interrogation signals.

[0040] In some embodiments, the processor is located outside of the user-portable

container .

[0041] In some embodiments, the processor is located at the user-portable container.

[0042] In some embodiments, the plurality of readers each comprise at least one

directional antenna that is configured to be more sensitive to electromagnetic signals

originating from within the interior volume than to electromagnetic signals originating from

outside the interior volume.

[0043] In some embodiments, the plurality of readers are configured to detect identifying

response signals when the response signals have a signal strength above a minimum signal

strength threshold.

[0044] In some embodiments, the interior volume is divided into a plurality of spatial

sub-zones; and the processor is configured to, for the particular tag: determine a subset of

readers that detect the response signal associated with the particular tag, and assign the

particular tag to a sub-zone of the plurality of sub-zones based on the subset of readers.

[0045] In some embodiments, the interior volume is divided into a plurality of spatial

sub-zones; and the processor is configured to, for the particular tag: assign the particular tag

to a sub-zone of the plurality of sub-zones based on received signal strength indices for each

reader that detects the response signal associated with the particular tag.



[0046] In a second set of embodiments, the present disclosure is directed at a system that

precisely inventories items within a user-portable container, the system comprising: an

interrogator positioned outside the user-portable container and configured to repeatedly send

interrogation signals to detect identifying tags attached to one or more items; the user-

portable container comprising: a housing that defines at least part of a user-portable three-

dimensional interior volume for holding items placed into the container by a user, and a

plurality of readers disposed at multiple positions within t e three-dimensional volume, the

readers configured to detect identifying response signals produced by one or more identifying

tags in response to the repeated interrogation signals; and a communication interface

configured to send information regarding the detected response signals so that the response

signals may be analyzed to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

[0047] In some embodiments, the communication interface is configured to provide the

information regarding the response signals to an adjunct processor configured to, for a

particular tag of the one or more tags: determine how many readers detect a response signal

associated with the particular tag; if the number of readers is less than a minimum number of

readers, determine that the particular tag is likely not within the interior volume; if the

number of readers is greater than or equal to the minimum number of readers, determine that

the particular tag is likely within the interior volume; maintain an inventory of items

disposed within the interior volume; and add an item associated with the particular tag to the

inventory of items when the processor determines that the particular tag is within the interior

volume at least a plurality of times in response to a pre-determined number of interrogation

signals.

[0048] In some embodiments, the processor is configured to remove an item from the

inventory of items when the processor determines that a tag associated with the removed item

is likely not within the interior volume for a pre-determined number of consecutive

interrogation signals.

[0049] In some embodiments, the processor is located at the user-portable container.

[0050] In some embodiments, the processor is located outside of the user-portable

container.

[0051] In some embodiments, the plurality of readers each comprise at least one

directional antenna that is configured to be more sensitive to electromagnetic signals



originating from within the interior volume than to electromagnetic signals originating from

outside the interior volume.

[0052] In some embodiments, the plurality of readers are configured to detect identifying

response signals when the response signals have a signal strength above a minimum signal

strength threshold.

[0053] In some embodiments, the interior volume is divided into a plurality of spatial

sub-zones; and the processor is configured to, for the particular tag: determine a subset of

readers that detect t e response signal associated with the particular tag, assign the particular

tag to a sub-zone of t e plurality of sub-zones based on the subset of readers.

[0054] In some embodiments, the interior volume is divided into a plurality of spatial

sub-zones; and the processor is configured to, for the particular tag: assign the particular tag

to a sub-zone of the plurality of sub-zones based on received signal strength indices for each

reader that detects the response signal associated with the particular tag.

[0055] In a third aspect, the present disclosure is directed at a user-portable container

configured to inventory items using a reader.

[0056] In one set of embodiments, the present disclosure is directed at a user-portable

container that precisely inventories items within it, the container comprising: a housing that

defines at least part of a three-dimensional interior volume for holding items placed into the

container by a user; an interrogator disposed within the interior volume and configured to

repeatedly send interrogation signals to detect identifying tags attached to one or more items

within the interior volume; a reader disposed within the interior volume, the reader

configured to detect identifying response signals produced by one or more identifying tags in

response to the repeated interrogation signals; and an adjunct processor configured to confirm

whether the one or more tags are within the interior volume or outside the interior volume,

the processor configured to: maintain an inventory of items disposed within the interior

volume, and add an item to the inventory of items only when an identifying response signal

associated with the item is received at least a plurality of times in response to a pre

determined number of interrogation signals.

[0057] In some embodiments, the processor is located outside the user-portable container.

[0058] In some embodiments, at least two of the interrogator, the reader, and the

processor are part of a single device.



[0059] In some embodiments, the processor is configured to remove an item from the

inventory of items when the reader does not detect a response signal from a tag associated

with the removed item for a pre-determined number of consecutive interrogation signals.

[0060] In some embodiments, at least one of the reader and t e interrogator are coupled

to at least one antenna attached to the housing.

[0061] In some embodiments, the at least one antenna covers at least 25% of the housing.

[0062] In some embodiments, the at least one antenna covers at least 50% of the housing.

[0063] In some embodiments, the at least one antenna covers at least 75% of the housing.

[0064] In some embodiments, the reader is coupled to at least one antenna configured to

be more sensitive to response signals originating from within t e interior volume than to

response signals originating from outside the interior volume.

[0065] In some embodiments, the interrogator is coupled to at least one antenna

configured to direct the interrogation signals towards the interior of the interior volume.

[0066] In some embodiments, the reader is configured to detect identifying response

signals when the response signals have a signal strength above a minimum signal strength

threshold.

[0067] In another set of embodiments, the present disclosure is directed at a system that

precisely inventories items within a user-portable container, the system comprising: an

interrogator located outside the user-portable container configured to repeatedly send

interrogation signals to detect identifying tags attached to one or more items; the user-

portable container comprising: a housing that defines at least part of a three-dimensional

interior volume for holding items placed into the container by a user, and a reader disposed

within the interior volume, the reader configured to detect identifying response signals

produced by one or more identifying tags in response to the repeated interrogation signals;

and an adjunct processor configured to confirm whether the one or more tags are within the

interior volume or outside the interior volume, the processor configured to: maintain an

inventory of items disposed within the interior volume, and add an item to the inventory of

items only when an identifying response signal associated with the item is received at least a

plurality of times in response to a pre-determined number of interrogation signals.

[0068] In some embodiments, the interrogator is part of a portal device having a fixed

location.

[0069] In some embodiments, the interrogator is part of a mobile device.

[0070] In some embodiments, the processor is located outside the user-portable container.



[0071] In some embodiments, the processor is located at the user-portable container.

[0072] In some embodiments, the processor is configured to be in communication with

t e reader via a wireless connection.

[0073] In some embodiments, the reader is coupled to at least one antenna attached to t e

housing.

[0074] In some embodiments, the at least one antenna covers at least 25% of the housing.

[0075] In some embodiments, the at least one antenna covers at least 50% of the housing.

[0076] In some embodiments, the at least one antenna covers at least 75% of the housing.

[0077] In some embodiments, the reader is coupled to at least one antenna configured to

be more sensitive to response signals originating from within the interior volume than to

response signals originating from outside the interior volume.

[0078] In yet another set of embodiments, the present disclosure is directed at a method

for precisely inventorying items placed within a user-portable three-dimensional interior

volume defined by a user-portable container, the method comprising: repeatedly sending,

from an interrogator, interrogation signals for detecting identifying tags attached to one or

more items within the interior volume; detecting, at a reader, response signals produced by

one or more identifying tags in response to the repeated interrogation signals; and confirming

whether the one or more identifying tags are within the interior volume or outside the interior

volume by: maintaining an inventory of items disposed within the interior volume; and

adding an item to the inventory of items only when an identifying response signal associated

with the item is received at least a plurality of times in response to a pre-determined number

of interrogation signals.

[0079] In some embodiments, the method further comprises removing an item from the

inventory of items when the reader does not detect a response signal from a tag associated

with the removed item for a pre-determined number of consecutive interrogation signals.

[0080] In some embodiments, the item is added to the inventory of items only when the

identifying response signal associated with the item is received at least five times in response

to at least ten interrogation signals.

[0081] According to a fourth aspect, the present disclosure is directed at methods and

systems for generating a history of the changing contents of a user-portable container over

space and time.

[0082] In one set of embodiments, the present disclosure is directed at a method for

generating a history of the changing contents of a user-portable container over space and



time, t e user-portable container defining a user-portable three-dimensional interior volume,

the method comprising: using an indoor positioning system to monitor over time a position of

the user-portable container within an indoor space; monitoring contents of the user-portable

container over time by: repeatedly sending interrogation signals from at least one interrogator

to interrogate the contents of the user-portable container, and using a reader disposed within

the user-portable container to detect response signals produced by one or more tags attached

to one or more items placed within the interior volume in response to the repeated

interrogation signals; and generating the history of the changing contents of the user-portable

container over space and time based on the monitored position and the monitored contents.

[0083] In some embodiments, the method further comprises associating the user-portable

container with a user identity; and associating the history with the user identity.

[0084] In some embodiments, the positioning system comprises a location tag affixed to

the user-portable container and a plurality of transponders located at different positions

within the indoor space; and monitoring the position of the user-portable container comprises:

receiving, at one or more of the transponders, a location signal produced by the location tag.

[0085] In some embodiments, monitoring the position of the user-portable container

further comprises repeatedly transmitting, from the one or more transponders, location

polling signals; and the location tag is a passive tag configured to produce the location signal

by modulating at least one of the location polling signals.

[0086] In some embodiments, the at least one interrogator is located at the user-portable

container.

[0087] In some embodiments, the at least one interrogator is located outside the user-

portable container.

[0088] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the interrogation signals from

propagating outside the interior volume.

[0089] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the response signals from

propagating outside the interior volume.

[0090] In some embodiments, the history of the changing contents is generated by at least

one of a processor within the user-portable container, a processor of a mobile device, and a

remote server.



[0091] In some embodiments, associating the user-portable container with the user

comprises establishing a wireless communication session with a mobile device associated

with the user.

[0092] In some embodiments, associating the user-portable container with the user

comprises reading, by t e user-portable container, media associated with the user.

[0093] In some embodiments, associating the user-portable container with the user

comprises receiving, via a user interface, login information from the user.

[0094] In another set of embodiments, t e present disclosure is directed at a system for

generating a history of the changing contents of a user-portable container over space and

time, the system comprising: an interrogator configured to repeatedly send interrogation

signals; the user-portable container, the container defining a user-portable three-dimensional

interior volume, the container comprising: a reader configured to detect response signals

produced by one or more tags attached to one or more items placed within the interior volume

in response to the repeated interrogation signals, and a transponder configured to wirelessly

transmit information regarding the detected response signals; an indoor positioning system

configured to monitor over time a position of the user-portable container within an indoor

space; and at least one processing station configured to: receive the information regarding the

detected response signals transmitted by the transponder, monitor contents of the user-

portable container over time based on the received information, and generate the history of

the changing contents of the user-portable container over space and time based on the

monitored position and the monitored contents.

[0095] In some embodiments, the positioning system comprises: a location tag affixed to

the user-portable container; and a plurality of transponders located at different positions

within the indoor space configured to receive a location signal produced by the location tag.

[0096] In some embodiments, the plurality of transponders are further configured to

repeatedly transmit location polling signals; and the location tag is a passive tag configured to

produce the location signal by modulating at least one of the location polling signals.

[0097] In some embodiments, the at least one interrogator is located at the user-portable

container.

[0098] In some embodiments, the at least one interrogator is located outside the user-

portable container.



[0099] In some embodiments, the user-portable container comprises shielding material

configured to at least partially inhibit the interrogation signals from propagating outside t e

interior volume.

[00100] In some embodiments, the user-portable container comprises shielding material

configured to at least partially inhibit t e response signals from propagating outside the

interior volume.

[00101] In some embodiments, the server is configured to associate the user-portable

container with a user identity, and to associate the generated history with the user identity.

[00102] According to a fifth aspect, the present disclosure is directed at portals configured

to inventory items within a user-portable container associated with a user.

[00103] In one set of embodiments, the present disclosure is directed at a system

configured to inventory items within a user-portable container uniquely associated with a

specific user, the system comprising: the user-portable container, the container defining a

portable three-dimensional interior volume, the container comprising a programmable circuit

configured to store a user identity uniquely associated with the specific user; an interrogator

configured to repeatedly send interrogation signals; a reader configured to detect identifying

response signals produced by tags attached to items within the interior volume in response to

the repeated interrogation signals; and at least one processor configured to: inventory items

disposed within the interior volume based on the response signals, query the programmable

circuit to determine the stored user identity, and associate the inventory with the user identity.

[00104] In some embodiments, the user identity is an anonymous user identity that

uniquely identifies the user but does not provide information regarding a personal name of

the user.

[00105] In some embodiments, at least one of the interrogator, the reader, and the at least

one processor are located outside the user-portable container.

[00106] In some embodiments, the interrogator, the reader, and the at least one processor

are part of a portal device located outside the user-portable container.

[00107] In some embodiments, the portal device defines a three dimensional volume

configured to receive the user-portable container.

[00108] In some embodiments, the portal device defines a two dimensional surface

configured to receive the user-portable container.

[00109] In some embodiments, the portal device is located at an exit of a store.



[00110] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the interrogation signals from

propagating to tags attached to items outside t e interior volume.

[00111] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the reader from detecting response

signals produced by tags located outside the interior volume.

[00112] In some embodiments, the at least one processor is configured to update a user

profile associated with the user identity based on the inventory.

[00113] In some embodiments, the at least one processor is configured to perform an

automatic checkout operation by calculating a total payment based on t e inventory, and by

charging a payment account associated with the user identity.

[00114] In some embodiments, the system further comprises a display, wherein the at least

one processor is configured to display the inventory associated with the user identity on the

display.

[00115] In some embodiments, the programmable circuit is reprogrammable to store a

second user identity.

[00116] In another set of embodiments, the present disclosure is directed at a method for

inventorying items within a user-portable container uniquely associated with a specific user,

the method comprising: repeatedly sending, from an interrogator, interrogation signals;

detecting, at a reader, identifying response signals produced by tags attached to items within

the user-portable container; generating, at at least one processor communicably coupled to

the reader, an inventory of items disposed within the user-portable container based on the

response signals; receiving, at a transponder communicably coupled to the at least one

processor, a user identity stored at a programmable circuit at the user-portable container,

wherein the user identity is uniquely associated with the specific user; and associating the

generated inventory with the user identity.

[00117] In some embodiments, the user identity is an anonymous user identity that

uniquely identifies the user but does not provide information regarding a personal name of

the user.

[00118] In some embodiments, at least one of the interrogator, the reader, the at least one

processor, and the transponder are located outside the user-portable container.

[00119] In some embodiments, the interrogator, the reader, the at least one processor, and

the transponder are part of a portal device located outside the user-portable container.



[00120] In some embodiments, the portal device defines a three dimensional volume

configured to receive t e user-portable container.

[00121] In some embodiments, the portal device defines a two dimensional surface

configured to receive t e user-portable container.

[00122] In some embodiments, the portal device is located at an exit of a store.

[00123] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the interrogation signals from

propagating to tags attached to items outside the interior volume.

[00124] In some embodiments, the user-portable container comprises electromagnetic

shielding material configured to at least partially inhibit the reader from detecting response

signals produced by tags located outside the interior volume.

[00125] In some embodiments, the method further comprises updating, at the at least one

processor, a user profile associated with the user identity based on the inventory.

[00126] In some embodiments, the method further comprises performing, at the at least

one processor, an automatic checkout operation by calculating a total payment based on the

inventory, and by charging a payment account associated with the user identity.

[00127] In some embodiments, the method further comprises displaying, at a display

communicably coupled to the at least one processor, the inventory associated with the user

identity.

[00128] In some embodiments, the programmable circuit is reprogrammable to store a

second user identity.

BRIEF DESCRIPTION OF THE DRAWINGS

[00129] FIG. 1 depicts an exemplary portable container, according to some embodiments.

[00130] FIG. 2 depicts exemplary methods of attaching a portable electronic device to a

portable container, according to some embodiments.

[00131] FIG. 3 depicts an exemplary portable container having an associated sensor,

according to some embodiments.

[00132] FIG. 4 depicts an exemplary portable container with a reader located outside the

portable container, according to some embodiments.

[00133] FIG. 5 depicts an exemplary portable container having an interrogator located

outside the portable container, according to some embodiments.



[00134] FIG. 6 depicts an exemplary portable container in communication with a wireless

device, which is in turn in communication with a second external device, according to some

embodiments.

[00135] FIG. 7 depicts an exemplary portable container having a charging connection,

according to some embodiments.

[00136] FIG. 8 depicts an exemplary space having a plurality of portals and transponders

located throughout for interacting with portable containers, according to some embodiments.

[00137] FIG. 9 depicts an exemplary portable container having multiple readers

configured to detect tags placed within the portable container, according to some

embodiments.

[00138] FIG. 10 depicts an exemplary process for updating an inventory of tags, and

performing an automatic checkout operation, according to some embodiments.

[00139] FIG. 11 depicts an exemplary configuration of antennas on a portable container,

according to some embodiments.

[00140] FIG. 1 depicts an exemplary portable container having an additional mobile

object disposed therein, according to some embodiments.

[00141] FIG. 13 depicts an exemplary portal having multiple readers, according to some

embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[00142] The present disclosure is directed at solving problems of inventory management,

point-of-sale, and data collection for consumers and retailers in a retail environment. The

present disclosure further provides inventions that will eliminate lines for payment and

checkout.

[00143] These problems have been identified by the industry. However, to date no

solution has been put forth that can effectively solve the challenges of inventory management

and the checkout process. Of particular consideration is the ability to identify: 1) who is the

user/customer, 2) what does the customer wish to pay for, and 3) what were the customer's

shopping patterns during an in-store shopping experience. Heretofore proposed solutions to

automate checkout have failed due to key challenges in inventory management that are herein

solved.

[00144] Provided herein are novel systems and methods of electronic containers that

interrogate, read, and communicate and use information from tags associated with items

placed within a predefined volume. Of particular interest is providing a portable container



such that the predefined volume, or the predefined set of tags and associated items, are

transportable within a store or other environment. The systems and methods taught herein

enable the effective inventorying of items within a predefined volume and the use of this

information to provide for point-of-sale and collection of shopping experience related data.

[00145] Portable containers may include, but are not limited to including, bags, shopping

bags, carts, baskets, boxes, pocketed articles of clothing, pocketed materials, trays, suitcases,

handbags, tables, and more. A portable container may be associated with a portable

electronic device (e.g., interrogator and/or reader) that serves to aid or perform inventorying

processes within or external to the portable container. The portable container and portable

electronic device may be separate components that are attached together, may be distinct

components that are separable from each other, and/or may be integrated into the same

component.

[00146] Portable electronic devices, and portable containers, may have components that

perform a range of functions that include, but are not limited to, transmitting an interrogating

signal (the interrogator), receiving a signal via a reader (the reader), transmitting, receiving,

or communicating information to or from an external or associated device (the transponder

and the external device), energy storage, information processing (the processor), sensing (the

sensor), and more. These components may be separate components that are attached

together, may be distinct components that are separable from each other, and/or may be

integrated into the same component.

[00147] A portable electronic device may perform all or a subset of the functionalities of a

portable container. Typically, the portable electronic device will be associated with a

portable container, and together these objects comprise a complete inventory management,

point-of-sale, and data management system.

[00148] An interrogator communicates power or information to tags. This information can

include a signal to turn on a tag (if the tag is an active tag), a signal to read a tag, a signal to

program a tag, a signal to power a tag, and more. The interrogator typically comprises one or

a plurality of antennas. These antennas may be located on, in, or near the portable electronic

device or the portable container. They may have a predefined orientation with respect to a

predefined volume. They may include, but are not limited to including, dipole based

antennas such as short dipole, dipole, half-wave, broadband dipoles, monopole, and folded

dipole antennas; traveling wave based antennas such as helical, Yagi-Uda, and spiral

antennas; reflector based antennas such as corner and parabolic reflector antennas;



microstrips such as rectangular microstrips (patch), and planar inverted-F antennas; log-

periodic based antennas such as bow tie, log-periodic, and log-periodic dipole antennas;

aperture based antennas such as slot, cavity-backed slot, inverted-F, slotted waveguide, horn,

Vivaldi, and telescope antennas; and other antenna including near field communication

antennas, fractal antennas and more. Exemplary antennas may comprise materials including

copper, silver, metal, gold, plastic, polymers, ceramics, glasses, textiles, screen-printed

materials, inks, conductive inks, semiconductors, and more for both interrogating and reading

t e signal. Each antenna may further provide a dual energy range. The energy transmitted by

t e interrogator may be an electromagnetic signal that is in the RFID, WiFi, RF, UHF, LF,

HF, Broadband spectrum, and more.

[00149] The antenna may have a profile between 0.001 and 0.01 in 2, 0.01 and 0 .1 in 2,

0 .1 and 1 in 2, 1 and 10 in 2, and greater than 10 in 2 . The antenna may have a volume

between 0.000001 and 0.00001 in 3, 0.00001 and 0.001 in 3, 0.01 and 0.1 in 3, 0.1 and 1

in 3, and greater than 1 in 3 . The antenna may have a mass between 0.000001 and 0.0001

grams, 0.0001 and 0.01 grams, 0.01 and 0.1 grams, 0.1 and 1 grams, 1 and 10 grams, 10 and

100 grams, and greater than 100 grams. The antenna may comprise materials including, but

not limiting to, metals, semiconductors, plastics, composites, ceramics, polymers, textiles,

insulators and more. The antenna may be of a predetermined color or combination of colors

including, but not limited to, black, metallic, copper, silver, white, red, green, pink, blue,

orange, yellow, purple and more. The antenna may be partially or wholly transparent. The

antenna may be flexible.

[00150] The interrogation signal typically comprises electromagnetic radiation. The

wavelength of the electromagnetic radiation can be between 120 and 250nm, 250 and 500nm,

500 and lOOOnm, 1 and lOum, 10 and lOOOum, 1mm and 10mm, 10mm and 100mm, 100mm

and 1000mm, lm and 10m, and 10m and more. Typically the signal will comprise radio-

frequency signals. As one preferred embodiment, the interrogation signal may comprise 860-

960 MHz radiation, typically referred to as UHF RF radiation. As another preferred

embodiment, the interrogation signal may comprise Bluetooth RF radiation. As a still further

embodiment, the interrogation signal may comprise WiFi radiation. The interrogation signal

may also include a plurality of wavelengths. The interrogation signal may further be

provided by one or a plurality of antennas.

[00151] The power of the interrogation signal is typically between about 0.01 and 1 uW, 1

and 10 uW, 10 and 1000 uW, 1 and 10 mW, 10 and 100 mW, 100 and 1000 mW, 1 and 5 W ,



and more than 5 W . The energy of the interrogation signal may be between 1 and 100

nanojoules, 0 .1 and 10 microjoules, 10 and 1000 microjoules, 1 and 10 millijoules, 10 and

1000 millijoules, and 1 or more joules.

[00152] The interrogation signal may be continuous, or may be intermittent. Typically,

t e interrogation signal will be on for between 0 .1 and 1 ms, 1 and 10 ms, 10 and 100 ms, 100

and 1000 ms, 1 and 10 s, 10 and 100 s, and more than 100 s . The duty cycle of t e

interrogation signal may be between 0.0000 1% and 0.000 1%, 0.000 1% and 0.00 1%, 0.00 1%

and 0.0 1%, 0.0 1% and .1%, .1% and 1%, 1% and 10%, and 10% or more. The interrogation

signal may be turned on or off by a timing algorithm.

[00153] A reader receives power or information from tags. This information can include

information about a predetermined item, inventory information, payment information, user

information, security information, signal information, value information, store information,

and more. The reader typically comprises one or a plurality of antennas. These antennas

may be located on, in, or near the portable electronic device or the portable container. They

may have a predefined orientation with respect to a predefined volume. They may include,

but are not limited to including, dipole based antennas such as short dipole, dipole, half-wave,

broadband dipoles, monopole, and folded dipole antennas; traveling wave based antennas

such as helical, Yagi-Uda, and spiral antennas; reflector based antennas such as corner and

parabolic reflector antennas; microstrips such as rectangular microstrips (patch), and planar

inverted-F antennas; log-periodic based antennas such as bow tie, log-periodic, and log-

periodic dipole antennas; aperture based antennas such as slot, cavity-backed slot, inverted-F,

slotted waveguide, horn, Vivaldi, and telescope antennas; and other antenna including near

field communication antennas, fractal antennas and more. Exemplary antennas may

comprise materials including copper, silver, metal, gold, plastic, polymers, ceramics, glasses,

textiles, screen-printed materials, inks, conductive inks, semiconductors, and more for both

interrogating and reading the signal. Each antenna may further provide a dual energy range.

The energy transmitted by the interrogator may be an electromagnetic signal that is in the

RFID, WiFi, RF, UHF, LF, HF, Broadband spectrum, and more.

[00154] The antenna may have a profile between 0.00 1 and 0.01 in 2, 0.0 1 and 0 .1 in 2,

0 .1 and 1 in 2, 1 and 10 in 2, and greater than 10 in 2 . The antenna may have a volume

between 0.00000 1 and 0.0000 1 in 3, 0.0000 1 and 0.00 1 in 3, 0.01 and 0 .1 in 3, 0 .1 and 1

in 3, and greater than 1 in 3 . The antenna may have a mass between 0.00000 1 and 0.0001

grams, 0.000 1 and 0.0 1 grams, 0.0 1 and 0 .1 grams, 0 .1 and 1 grams, 1 and 10 grams, 10 and



100 grams, and greater than 100 grams. The antenna may comprise materials including, but

not limiting to, metals, semiconductors, plastics, composites, ceramics, polymers, textiles,

insulators and more. The antenna may be of a predetermined color or combination of colors

including, but not limited to, black, metallic, copper, silver, white, red, green, pink, blue,

orange, yellow, purple and more. The antenna may be partially or wholly transparent. The

antenna may be flexible.

[00155] The reader signal typically comprises electromagnetic radiation. The wavelength

of the electromagnetic radiation can be between 1 0 and 250nm, 250 and 500nm, 500 and

lOOOnm, 1 and lOum, 10 and lOOOum, 1mm and 10mm, 10mm and 100mm, 100mm and

1000mm, lm and 10m and 10m and more. Typically the signal will comprise radio-

frequency signals. As one preferred embodiment, the reader signal may comprise 860-960

MHz radiation, typically referred to as UHF RF radiation. As another preferred embodiment,

t e reader signal may comprise Bluetooth RF radiation. As a still further embodiment, the

reader signal may comprise WiFi radiation. The reader signal may also include a plurality of

wavelengths. The reader signal may further be provided to one or a plurality of antennas.

[00156] The power of the reader signal is typically between about 0.01 and 1 uW, 1 and 10

uW, 10 and 1000 uW, 1 and 10 mW, 10 and 100 mW, 100 and 1000 mW, 1 and 5 W , and

more than 5 W . The energy of the reader signal may be between 1 and 100 nanojoules, 0 .1

and 10 microjoules, 10 and 1000 microjoules, 1 and 10 millijoules, 10 and 1000 millijoules,

and 1 or more joules.

[00157] The reader signal may be continuous, or may be intermittent. Typically, the

interrogation signal will be on for between 0.1 and 1 ms, 1 and 10 ms, 10 and 100 ms, 100

and 1000 ms, 1 and 10 s, 10 and 100 s, and more than 100 s . The duty cycle of t e

interrogation signal may be between 0.00001% and 0.0001%, 0.0001% and 0.001%, 0.001%

and 0.01%, 0.01% and 0.1%, 0.1% and 1%, 1% and 10%, and 10% or more. The reader

signal may be turned on or off by a timing algorithm. The reader signal may be encrypted.

[00158] A transponder communicates or receives information. A transponder may be

attached to or integrated with a portable container or portable electronic device, and used by

the portable container and/or portable electronic device to communicate with an external

device. In addition or in the alternative, a transponder may be attached to or integrated with

an external device, and used by the external device to communicate with the portable

container and/or portable electronic device. The information communicated between the

portable container / portable electronic device and the external device can include inventory



information, user information, payment information, device status information, information

about t e portable container, information about t e portable electronic device, marketing

information, images, data, prices, promotional materials, coupons, targeted advertisements,

advertisements, and more. The transponder may include WiFi, Bluetooth, Zigbee, ZWave,

and more devices. The transponder may be wired or wireless. Typically the communication

will be wireless, and may be encrypted.

[00159] The external device may include, but is not limited to including, mobile phones,

tablets, computers, servers, displays, databases, smart devices, portable electronic devices,

portable containers, robots, portals, and more. The external device may be affixed to or

associated with the portable container or portable electronic device. The external device may

be distinct from the portable container or portable electronic device. The external device may

be within a predefined distance of the portable container or portable electronic device. This

distance will typically be between 0.5 and 10 inches, 10 and 24 inches, 2 and 5 feet, 5 and 25

feet, 25 and 100 feet, 100 and 500 feet, and more than 500 feet.

[00160] The portable electronic device or portable container may also comprise a

processor. The processor may perform a number of operations as part of a portable electronic

device or portable container or both. The processor may serve to interpret, modify, or

generate interrogation, reader, or transponder signals or their derivatives. The processor may

generate information for a display. The processor may be programmable. The processor may

include, but is not limited to including, microprocessors, semiconductor devices, FPGAs,

printed circuits, microcomputers, computers, and more.

[00161] The portable electronic device or portable container can comprise an energy

storage device. The energy storage device provides energy for components of the portable

electronic device or portable container, or both. Energy storage devices may include, but are

not limited to including, batteries, fuel cells, capacitors, harvesters, and more. In one

embodiment, the energy storage device is one or a plurality of lithium ion batteries. The

weight of the energy storage device is important due to the portability requirements of certain

embodiments herein. The energy storage device may weigh between 0.0 1 and 0 .1 lbs, 0 .1

and 1 lb, 1 and 10 lbs, and more than 10 lbs. The energy storage device may contain between

0.00 1 and 1Wh, 1Wh and 10 Wh, 10 Wh and 100 Wh, 100 Wh and 1kWh, and more than 1

kWh or stored electrical energy.



[00162] The portable electronic device or portable container may be encased in or

comprised of materials including plastics, polymers, metals, ceramics, composites, leather,

wood, cork, other natural materials, textiles, and more.

[00163] The portable container or portable electronic device solves previously unsolved

challenges of inventory management. Previous attempts to automate checkout by use of tags

associated with items that are wirelessly read by a reader have been unsuccessful. This is

primarily due to t e inaccuracy of the read that is achievable with typical RFID systems, the

preferred tagging paradigm. The read accuracy of a typical tag through a typical gateway,

whereby the tag is sufficiently small and inexpensive to merit association with an item in a

retail environment, may be less than 95% accurate. Thus, some items may not be read and

the automatic checkout process would fail. Additionally, many items interfere with the

electromagnetic signals associated with the reading process. As an example, metallic or

water-laden objects attenuate, absorb, or reflect the signal and result in poor readability by

traditional systems.

[00164] In some embodiments, the presently disclosed systems, apparatus and methods

overcome these challenges by providing for a portable container. The portable container

defines a predetermined 3 dimensional volume. Providing a predetermined 3 dimensional

volume that is easily transportable by a human user (e.g., in the form of a shopping cart,

handbag, backpack, or other hand-portable container), enables accurate reading of objects

with previously unobtainable accuracy.

[00165] The portable container may define a predetermined 3 dimensional volume of

between 0 .1 and 10 in 3, 10 and 100 in 3, 100 and 1000 in 3, 1000 and 10000 in 3, 5 and 10

ft 3, 10 and 1000 ft 3, and more than 1000 f t 3. The predetermined 3 dimensional volume is

the volume within which tags of items are to be placed in order to be interrogated, read, or

both. Other tags or objects may be included within the predetermined 3 dimensional volume.

[00166] The portable container may comprise materials including, but not limited to,

plastics, polymers, metals, ceramics, composites, leather, wood, cork, other natural materials,

textiles, paper, cardboard, nylon, optical materials, conducting materials, and more.

[00167] The portable container may define a predetermined 3 dimensional volume by

several methods. For example, in some embodiments, this 3 dimensional volume may be

defined using shielding material. This shielding may attenuate, absorb, reflect, amplify, or

modify electromagnetic radiation. The shielding may be wavelength-specific, and may shield

signals of a predetermined wavelength or range or wavelengths but not a different



predetermined wavelength or range of wavelengths. By means of example, the shielding may

reflect or absorb UHF RFID signals, but transmit Bluetooth signals. The shielding may be

integrated into all or part of the body of the portable container, or may be implemented as a

separate member that is attached to the portable container. The shielding may define a

shielded volume that includes all or part of t e portable container.

[00168] The shielding material may include, but is not limited to including, metals,

semiconducting materials, ceramics, foils, electronically conducting materials, magnetically

susceptible materials, films, foils, fabrics, composites, paper, active or passive materials,

antennas, absorbers, paints, adhesives, plates, and more. The shielding may be screen

printed, affixed, bolted, stitched, sewn, placed, or adhered to the portable electronic object, or

may be associated by other means, or may be integral to the portable container.

[00169] The 3 dimensional volume may additionally be determined by means of one or

more readers. The one or more readers may be attached to or integrated with the portable

electronic device and/or portable container, or may be external to the portable electronic

device and/or portable container. The readers may also be oriented according to certain pre

determined directions so as to define the 3 dimensional volume (e.g., oriented towards the

interior of the 3 dimensional volume). By way of example, a plurality of readers may be

present in the system. If a tag signal is read by a predetermined subset of the readers, then

the tag and associated item will be considered to be present in the predetermined 3

dimensional volume. If a tag signal is read by less than a predetermined number, or by a

different predetermined subset of the readers, including no readers, then that tag and

associated item will not be considered to be present in the predetermined 3 dimensional

volume.

[00170] The 3 dimensional volume may additionally be defined by means of having one or

more interrogators. The one or more interrogators may be attached to or integrated with the

portable electronic device and/or portable container, or may be external to the portable

electronic device and/or portable container. The interrogators may also be oriented according

to certain pre-determined directions so as to define the 3 dimensional volume (e.g., oriented

towards the interior of the 3 dimensional volume). By way of example, if an interrogator

signal of a certain pre-determined magnitude and/or range is able to interrogate a tag, then the

tag is defined to be within the predetermined 3 dimensional volume. As an additional

example, if a reader reads a signal from a tag, the tag is defined to be within a predefined 3



dimensional volume associated with t e interrogator(s). Thus, the 3 dimensional volume can

be defined by the orientation of one or more readers and / or one or more interrogators.

[00171] The 3 dimensional volume may additionally be defined by means of the power of

the interrogator or reader signal. Tags may only be read if the signal is of a sufficient

minimum magnitude, or of a magnitude within a predefined range. The orientation,

geometry, power, or design of the interrogator, reader, or both will determine the 3

dimensional volume within which a signal of sufficient power is provided to read or

interrogate a tag.

[00172] The 3 dimensional volume may additionally be defined by software. As an

example, RFID tags may return information to a reader including the power of a signal.

Software or an application may use this information to define a range or power of signals, or

a predetermined set of locations of reader or interrogators associated with the signal, to define

a 3 dimensional volume.

[00173] The portable container may contain antennas in a predetermined orientation to

define a 3 dimensional volume. By means of example, there may be one or a plurality of

antennas associated with the sides of the object, such that the interrogator or reader signal is

substantially confined within a predetermined 3 dimensional volume inside, outside, or both

of the boundaries of the portable container.

[00174] The portable container may have a predetermined geometry. This predetermined

geometry may serve a number of purposes. As a first purpose, the geometry can be of

aesthetic value. As an additional purpose, the geometry may serve to provide functionality as

a portable container. As a further purpose, the geometry may be optimized in conjunction

with shielding to define a distribution of electromagnetic energy for the interrogation or

reading of tags, or for the transponder signal. By such means an optimization of the

readability of tags within a predefined 3 dimensional volume can be achieved. This shaping

and tuning of the electromagnetic radiation enables the reading of items, such as metallic

objects, electronic objects, and produce, that were previously challenging or impossible to

read accurately.

[00175] The tags may be associated with and/or affixed to items, and may store

information regarding those items. The information contained on the tags may include, but is

not limited to including, ID numbers, item information, UPC codes, security information,

signal information, date, time, user information, and more. A tag is any object that contains

electronic information that is interrogatable, or communicates a signal with electromagnetic



energy. The tags may be active or passive. Active tags comprise an energy storage device or

energy source, such as a battery, whereas passive tags typically do not include an energy

storage device or energy source, and instead derive power from an interrogation signal from

an interrogator. Tags may include RFID tags, HF tags, UHF tags, Bluetooth tags, beacons,

ZWave devices, Zigbee devices, UPC codes, and more. One or more tags may be present on

a single item. Tags may also be associated with the portable electronic device or portable

container. Information stored on the tags may be encrypted, permanent, or reprogrammable.

The tag may have a profile between 0.00 1 and 0.01 in 2, 0.0 1 and 0 .1 in 2, 0 .1 and 1 in 2, 1

and 10 in 2, and greater that 10 in 2 . The tag may have a volume between 0.00000 1 and

0.00001 in 3, 0.0000 1 and 0.00 1 in 3, 0.01 and 0 .1 in 3, 0 .1 and 1 in 3, and greater than 1

in 3 . The tag may have a mass between 0.00000 1 and 0.000 1 grams, 0.000 1 and 0.0 1 grams,

0.0 1 and 0 .1 grams, 0 .1 and 1 grams, 1 and 10 grams, 10 and 100 grams, and greater than 100

grams. The tag may comprise materials including, but not limiting to, metals,

semiconductors, plastics, composites, ceramics, polymers, textiles, insulators and more. The

tag may be of a predetermined color or combination of colors including, but not limited to,

black, white, red, green, pink, blue, orange, yellow, purple and more. The tag may be

partially or wholly transparent. The tag may be flexible.

[00176] The item to which a tag is associated and / or affixed may include clothing,

textiles, fashion items, jewelry, food, hardware, beverages, electronics, kitchenware,

industrial items, parts, fasteners, storage media, home improvement products, tools, athletic

wear, digital media, and more. The item may have a profile between 0.0 1 and 1 in 2, 1 and 5

in 2, 5 and 10 in 2, 10 and 100 in 2, 100 and 1000 in 2, and greater than 1000 in 2 . The

item may have a volume of between 0 .1 and 1 in 3, 1 and 5 in 3, 5 and 10 in 3, 10 and 100

in 3, 100 and 1000 in 3, 1000 and 10000 in 3, and greater than 10000 in 3. The item may

comprise materials including, but not limited to, plastics, ceramics, metals, semiconductors,

textiles, fabrics, organic materials, composites, polymers, insulators, glasses, and more.

[00177] The items and their associated and/or affixed tags may be placed inside of the 3

dimensional volume defined by the portable electronic device or portable container. The

items and associated tags may additionally be attached or affixed to the portable container by

means of a fastener, strap, button, zipper, lining, stitching, or related attachment. Thus, by

way of example, an item with an associated tag may be connected to the portable container

by means of a fastener, the fastener serving as a means of communicating a reader signal

from the tag to the reader.



[00178] The portable electronic device or portable container may also be associated with

an additional electronic device such as a mobile phone. The portable container or portable

electronic device may be configured to use wired or wireless interfaces to convey power and /

or information to t e additional electronic device. Examples of wired interfaces can include,

but are not limited to, USB, micro-USB, iPhone cable, iPad cable, RS232, and more.

Examples of wireless communication can include WiFi, Bluetooth, NFC, or inductive

coupling. The information conveyed to and/or from the additional electronic device can

include user information, inventory information, point-of-sale and payment information,

marketing information, advertisements, coupons, and more.

[00179] The wireless and /or wired communication may use transmission control protocol

(TCP), user datagram protocol (UDP), internet control message protocol (ICMP), hypertext

transfer protocol (HTTP), post office protocol (POP), file transfer protocol (FTP), internet

message access protocol (IMAP), link magnate protocol (LMP), Secure Shell protocol (SSH),

OSI protocols, Secure Socket Layer (SSL), Ethernet globalization protocols (E6), Bitcoin

protocol, transport layer security protocol (TLS), server message block (SMB) protocol, short

message service, telnet protocol, TCP/IP model and stack, routing protocols, fiber channel

network protocol, frequency division multiple access, generic access network, Wimax

standards, wideband integrated dispatch enhanced network, wideband code-division multiple

access, universal mobile telecommunication service, time division synchronous code Davion

or a related method. The signal may use modulation of pulse width, delta-sigma, pulse-

amplitude, pulse code, pulse-density, pulse-position, digital baseband, analog, digital, which

further may use phase-shift keying, frequency shift keying, amplitude shift keying, on-off

keying, quadrature amplitude, continuous phase, orthogonal frequency-division multiplexing,

wavelet modulation, trellis coded modulation, spread spectrum techniques, automatic digital

modulation recognition (ADMR) pulse amplitude, pulse-width, pulse-position, differential

PCM, adaptive DPCM, pulse-density modulation, delta modulation, adaptive modulation,

space modulation or a related method.

[00180] A critical problem that is solved herein is the challenge of creating a point-of-sale

that enables the user to checkout and provide payment for a predetermined set of items. Of

interest is the ability of making this payment and checkout process occur without the need to

stand in a line, remove items from a shopping bag, or other inconveniences to the consumer

that may affect the shopping experience or the probability of a sale.



[00181] The portable electronic device and / or portable container can define a 3

dimensional volume as described herein. The portable electronic device and/or portable

container can inventory tags present within this volume. Further provided is t e ability to

associate a user with the inventory of tags within the 3 dimensional volume. Still further

provided is the connection to external databases and / or servers that can process payment

information. Still further provided is the ability of the user / customer / employee to define a

checkout operation. Thus, the portable electronic device and / or portable container can

create a point-of-sale opportunity and comprise a portable checkout system.

[00182] The portable electronic device and / or portable container can be used in

conjunction with a payment system, such as but not limited to, credit cards, online payment,

payment with a mobile phone, debit card, bank account, store balance, gift card, and more.

Additionally provided is a payment reader that facilitates use of this payment system, such as

a credit card, debit card, gift card, or other reader.

[00183] Identifying the user of a portable electronic device or portable container may be

desirable in certain embodiments of the present invention, including point of sale and retail

analytics. Provided herein are methods and systems to identify a user. These include, but are

not limited to including, associating the portable electronic device or portable container with

an external device associated with the user, such as the user's mobile phone, tablet, or other

electronic device. This association can be accomplished by pairing the portable electronic

using a wireless communication link (e.g., Bluetooth, NFC). Other ways of identifying the

user of a portable electronic device or portable container include scanning or reading media

containing user information including, but not limited to, credit cards, debit cards, store

loyalty cards, RFID tags, and/or NFC tags. Yet other ways of identifying the user include

providing an interface for the user to provide abiometric signature (e.g., a fingerprint

scanner), or login information.

[00184] Still further provided are sensors associated with or integral to the portable

electronic device or portable container. Additional information, or supplemental information,

to the information communicated between tags and readers may be desired on items within a

portable container. Of particular interest is having a secondary check of the inventory of the

3 dimensional volume. Sensors may provide additional information to aid in determining the

presence or absence of items within a predefined 3 dimensional volume. This can solve

concerns of security and others. Sensors may include, but are not limited to including,

sensors of weight, size, color, sound, texture, transparency, reflectivity, spectral information,



and more. By means of example of the functionality of a sensor, a portable container has a

predefined 3 dimensional volume. Suppose there are 4 tags associated with 4 items in this

volume, and 1 additional item without a tag, disposed within the 3 dimensional volume. The

reader reads 4 tags associated with items of predetermined weight. The sensor is a weight

sensor. The weight sensor detects weight in addition to the expected weight of the 4 items

with associated tags. The weight sensor may then send a signal to a transponder that relays

this information to an application on an external device, which indicates the weight detected

by the sensor does not correspond to the expected weight of the 4 tagged items.

[00185] Information communicated to and from external devices may be used to perform a

number of operations. External devices may include software and applications that interact

with a portable container or portable electronic device in predetermined ways. The

information sent to an external device, including inventory and user information, may be used

to establish payments, provide data to a retail store employee, and more. The information

sent from an external device, including item information, advertisement, price information,

and more may be used by the consumer / user to make decisions regarding their shopping

experience. External devices will often have screens, displays, or indicators. Displays may

include, but are not limited to including, LCD, LED, OLED, quantum dot display, TFT, CRT,

Plasma, E-Paper, E-Ink, Electroluminescent, VF, Nixie Tube, HPA, SED, and others. The

display may be associated with or affixed to the mobile object. The display may be powered

from a battery associated with or affixed to the mobile object. The display may be turned on

or off by a signal from an external electronic device, an internal electronic device, a switch,

or a button. The display may display colors, light, information, words, symbols, and more.

The display may be a part of or associated with an electronic wireless device.

[00186] Information displayed or indicated may include, but is not limited to including,

inventory, price, quantity, user information, portable electronic device or portable container

information and status, time, date, advertisements, marketing materials, logos, branding

materials, coupons, help information, item information, availability, wireless signal

connection status, and more.

[00187] The information communicated to and from external devices may assign tasks.

By means of example, information communicated from an external mobile device may assign

the task of performing an inventory management of the portable container. As an additional

example, information communicated to an external server may assign the task of performing

a payment operation.



[00188] A portable container may contain additional container objects, or additional

portable containers. These may be attached, placed, affixed, or distinct. By means of

example, a portable container may be a shopping bag. There may be a second bag, a liner

bag that does not provide the full electronic functionality described by the portable container.

This liner bag is placed substantially inside of t e portable container and is removable.

Additional items with tags may be placed inside of t e 3 dimensional volume defined by the

liner bag. Thus, at the end of a user session, the liner bag and items associated with the

portable container may be removed. As an additional example, multiple containers may be

placed within the portable container. These multiple containers may define subzones of the

portable container 3 dimensional volume.

[00189] Portable electronic devices and / or portable containers may be desired to operate

within a predetermined location. By means of example, a portable container may be desired

to operate within one or a plurality of stores. Additionally, a predetermined location may

have a number of predefined zones. In some embodiments, it may be desirable to determine

the location of portable containers and / or electronic devices, the location of users, and/or the

location of items or tags at greater resolution than the entire location. Information of these

and other kinds may be wished to be acquired for zones or subzones of zones of the

predetermined location. By means of example, it may be desirable to know when a portable

container is present within a predefined zone defined to be the entrance or exit to a store, the

changing room, a display, or more. It may yet further be desirable to know the contents of

this portable container, or user information.

[00190] To solve these problems a portal is provided. A portal is a predefined 2

dimensional area or 3 dimensional volume. The portal may be stationary, or may be portable.

Portals serve to provide a predetermined location (volume) within which to determine the

presence or absence of items, portable electronic devices, portable containers, users,

employees, and more. By means of example, a portal may be a portable container or portable

electronic device. By additional means of example, a portal may be a predefined room of a

store, such as a changing room. By additional means of example, a portal may the entrance

or exit of a store. Portals are provided by components and devices described herein. These

include interrogators, readers, transponders, and more. The presence or absence of a

predetermined object within a portal may trigger an event. By means of example, the

presence of a portable container with tags and items substantially contained within its 3

dimensional volume in a portal may trigger an inventorying operation, a payment operation, a



sound, a displayed signal, or other events. By additional means of example, a portable

container may contain a reader and an energy storage device. When the portable container is

located within or on a portal, wherein the portal comprises one or more interrogators, the

interrogators can send an interrogation signal to tagged items disposed within the portable

container, which causes t e tags to respond with reader signals that are detected by the reader

contained in the portable container. The portable container can then relay tag information to

an external device. By additional means of example, the portable container may contain a

tagged item. When the portable container is present in the 3 dimensional volume, or on the 2

dimensional area, of a portal, the portal performs a reading operation of the tag associated

with the portable container, and this information is used to determine the presence of the

portable container within the portal. These and other embodiments are envisioned, and the

discussion does not limit the provided embodiments herein.

[00191] Security is a critical feature of an automated checkout system. We herein provide

for the use of portals and portable containers to ensure minimal item attrition (items leaving

the store without being paid for). The exit to the store can define, or be substantially defined

by, a portal. The portal may comprise interrogators and / or readers. The portal may read

tags present within the portal's substantially predetermined 3 dimensional volume. By means

of example, a portable container is present in the portal. The portable container contains

items and associated tags that have been inventoried by the portable container, or a portable

electronic device. The portable container contains, or is in proximity to, additional items and

additional associated tags that have not been inventoried by the portable container or a

portable electronic device. The portal reads these additional tags and sends a signal of their

presence within the portal. As an additional embodiment, no portable container is present

within the portal.

[00192] It may be additionally desirable to not allow the removal of portable containers or

portable electronic devices from a predetermined location. The exit to the store can define, or

be substantially defined by, a portal. The portal may comprise interrogators and / or readers.

The portal may read tags present within the portal's substantially predetermined 3

dimensional volume. Portable electronic devices or portable containers may comprise a tag.

The presence of a tag associated with a portable electronic device or portable container in the

portal may trigger a signal to be sent. This signal can include, but is not limited to including,

an alarm, information to an external device, a voice notification, displayed information, and

more.



[00193] Portals, portable electronic devices, and portable containers can be used in a

number of ways together or distinct from each other to provide an enhanced shopping

experience, automate payment and checkouts, provide for security if items, provide for

security of information, provide data on location of object and items, and more. The

examples contained herein provide for t e entirety of the scope of present invention, and one

skilled in the art can recognize the extension of the inventions herein to additional

applications. Thus, portals can define zones and subzones of locations, including retail stores

and homes.

[00194] Portable electronic devices and containers may comprise an energy storage

device. This device is often electrochemical in nature, such as a battery. The portable

electronic device or container may need to be replaced, charged, or powered in t e course of

normal operation of portable electronic devices and containers. Provided herein are systems

and methods of providing power to portable electronic devices and containers and / or the

energy storage component therein. Means of charging a system may be provided by wired or

wireless connection. Wired connection may include, but is not limited to including, AC and

DC signals, USB, microusb, DC jack, and more. Wireless power transfer may include, but is

not limited to including, induction, rectification, resonant inductive coupling, capacitive

coupling, microwave, photonic, and more. Charging and power may be provided by portable

means, at a predetermined location, or may be harvested by methods such as motion

harvesting. As one preferred embodiment, a charging station will be present in a

predetermined location. This charging station may define a portal. The charging station can

be a rack, shelving, containers, a table, or more. There is further provided a method of an

electronic mobile object: the energy storage device is powered by at least one electrical

contact, the said electrical contact is on the strap of the mobile object, the mobile object is

hung on a wire that provides an electrical contact with the strap, this powers the energy

storage attached to the mobile object.

[00195] The portable electronic device and / or portable container may be associated with

a user for an extended period of time. It may additionally only be associated with a user or

retail environment for a predetermined or non-permanent session. Thus, it may be desirable

to remove data collected on a given user at the end of a session. Thus, herein provided are

systems and methods to ensure the security of user data. As one embodiment, by means of

example, the presence of a portable electronic device or container associated with a user in a

predetermined portal can trigger a signal to be sent to the portable electronic device or



container, server, or others to erase, encrypt, or move user and session information. As an

additional example, t e selection of a feature of an application on an external device

associated with the portable container can trigger a signal to be sent to the portable electronic

device or container, server, or others to erase, encrypt, or move user and session information.

As an additional example, the presence of a portable electronic device or container at a

charging location or charging station may initiate the erasure or modification of user and / or

inventory information, and may reset the portable container or device. This may be

performed by means of the charging station comprising a portal. This may additionally be

performed by the energy storage device receiving a charging current.

[00196] The portable container or device may have means of sensing the current charge

status of the energy storage device. A signal can be sent to a display, indicator, or external

device that communicates the level of charge of the device and if charging is necessary.

[00197] In some embodiments, if a portable electronic object or portable container

determines that it has not contained any tags for a certain time period, the portable electronic

object or portable container can send a signal to an external device associated with a store.

The store can then send an employee to retrieve and charge the portable electronic object or

portable container. The signal sent by the portable electronic object or portable container can

give the location of the object or container.

[00198] A portable container describing a 3 dimensional volume may have additional

zones defined within or external to the 3 dimensional volume. By way of example the

portable container is a bag, the bag having 2 pockets. Each pocket is defined as a zone. It

may be desirable to discern the location of a tag between the 2 zones of the bag. This can be

accomplished by establishing multiple portals within the portable container, multiple portable

containers within the first portable container, and other means. Shielding, software,

interrogators, and readers can be used to define zones and subzones. There may be between 0

and 1 zone, 1 and 2 zones, 2 and 10 zones, and greater than 10 zones. Zones may be

modified or redefined by software.

[00199] Portable containers and devices have been provided that may communicate with

external devices. These external devices may be additional portable containers. The said

communication establishes a mesh network.

[00200] The information gathered from portable electronic devices and containers and

portals may be used in a number of ways, herein described. By means of additional example,

the information may be useful in optimizing the layout of a retail store environment. Data



that indicates t e probability of a user purchasing an item, for example, based on location in

t e store defined by the presence of a portal may be used to determine the optimum location

of items within a store. This discussion is not meant to be limiting of the utility of

information gathered to defining the operation, layout, and inventory of a retail environment.

[00201] The invention of portable containers and devices enables novel means of

establishing a checkout operation. It may be desirable for a portable container to be used by

multiple users, and not removed from the store by a single consumer. The portable container

may contain a second container substantially overlapping the 3 dimensional volume of the

portable container. This second container may comprise a tag. The portable container can

read the presence of this tag. During a shopping session, a user may place tagged items that

he/she wants to buy into the second container (comprising the tag), which is disposed within

the 3 dimensional volume of the portable container. At the end of the shopping session, the

user may remove the second container from the portable container. When the second

container is removed, the portable container may detect that the tag associated with the

second container is no longer within the three dimensional volume. The absence of this tag

may initiate or complete a checkout, payment, or point-of-sale operation. Thus, by means of

example, the portable container is a bag, the bag contains a liner bag with a tag. The liner

bag contains items with associated tags. Upon removal of the liner bag with the items inside,

a checkout operation is performed for the items contained within the liner bag.

[00202] Additionally, checkout, payment, point-of-sale, advertisement, and other events

may be initiated by the presence or absence of tags. By means of example, upon leaving a

store an item may be dropped into the portable container. The item has an associated tag.

The tag is read by the portable container and an inventory operation is performed. The

presence of this tag initiates or completes a checkout process.

[00203] The present inventions provide systems and methods of portable containers and

devices, portals, and store layouts that enable inventory management, point-of-sale, analytics,

and more. There is additionally provided communication between portable containers and

devices and external, often wireless, devices.

[00204] Thus, in general, and by way of example, there is provided in FIG. 1 a portable

container 100. The portable container 100 may comprise an electronic energy storage device

10 1 powering a combined reader, interrogator, and transponder 102 (e.g., a portable

electronic device) that interrogates with interrogating signal 103 the tag 104 placed inside or

attached to the portable container 100 as part of or attached to an item 105 . In response to the



interrogating signal 103, t e tag 104 may send, relay, and/or communicate information

regarding the item 105 via the reader signal 108 back to the reader 102. The tag 104 may be

an active tag that generates an electromagnetic signal using a power source. The tag 104 may

also be a passive tag that draws power from the interrogating signal 103, and provides the

reader signal 108 by passively modulating the interrogating signal 103 . Although only one

tag 104 is depicted, the portable container 100 may contain a plurality of tagged items, each

of which may respond with a reader signal 108.

[00205] The portable container 100 may also comprise an adjunct processor and/or

memory storage device that maintains an inventory of items within the portable container 100

based on received reader signals 108. This adjunct processor and/or memory storage device

may be located at the portable container —for instance, they may be part of the combined

reader, interrogator, and transponder 102, they may be part of one or more separate device(s)

in communication with the reader via a wired or a wireless communication interface, they

may be placed within the portable container, integrated into the portable container, or coupled

with the portable container via a short range wired or wireless connection. Information

regarding the received reader signals may be transferred from the reader to the adjunct

processor via a communication interface, which may be a wired or a wireless communication

interface. For example, the communication interface may comprise a wired bus, a wired

network connection, or a wireless connection such as a Bluetooth or NFC connection. This

information may be transferred so that the detected response signals may be analyzed in order

to determine whether the tags from which the reader signals are received are located within

the portable container or outside the portable container. For example, the adjunct processor

may use the timing and/or polling algorithms described in detail herein to attempt to detect all

of the tags disposed within the portable container, as well as to distinguish whether detected

tags are within the portable container or outside the portable container.

[00206] The combined reader, interrogator, and transponder 102 may also transfer all, a

subset, or information derivative of the reader signals 108 to external device 106 via

communication interface 107. Communication interface 107 may comprise a wired or a

wireless communication link, as described herein. In some embodiments, instead of having a

processor that is part of the reader/interrogator/transponder 102 maintain the inventory of

items, an processor and/or memory storage device that is part of the external device 106 may

be configured to maintain the inventory of items based on reader signals received by

reader/interrogator/transponder 102. The external device 106 may be, for instance, a



computer, a laptop, a server, a processing station, tablet, a mobile phone, a smart phone, any

other mobile or non-mobile processing device, or any combination of the foregoing devices.

In some embodiments, the external device 106 may store and/or execute software (e.g., an

application) that receives and analyzes information regarding the detected reader signals in

order to maintain the inventory of items, and to determine whether the items are within the

portable container or outside the portable container. For example, the adjunct processor that

is part of the external device 106 may also use the timing and/or polling algorithms described

in detail herein to attempt to detect all tags disposed within the portable container, as well as

to distinguish whether detected tags are within the portable container or outside the portable

container.

[00207] The reader, transponder, interrogator, and energy storage device may together or

separately comprise a portable electronic device. This portable electronic device may be

removable, separable, distinct from, or integral to the portable container. Thus, by way of

example, a portable electronic device can be placed within a container to define a portable

electronic container.

[00208] The portable container 100 may produce sounds, visual signals, tactile signals, or

vibrations that indicate readability of tags, and/or whether tags have been successfully read.

The portable container 100 may transfer information to an electronic device (e.g., 106) to

make a sound, visual information, tactile signal, vibration, or a combination thereof. This

sound may be transferred to headphones, ear-buds, and other electronic devices. The portable

container and/or the electronic device (e.g., 106) may also have a display that may flash, turn

on, or display a static or changing image. This display may convey information regarding

point of sales, checkout information, target analytics, target advertising, inventory, item

information, consumer behavior, or relay related information.

[00209] The portable container 100 may contain a navigation circuit (not shown) as part of

the electronics. For example, such a navigation circuit may be included as part of the

combined reader, interrogator, and transponder 102. This navigation circuit may be a global

positioning system or an indoor positioning system that interacts with transponders located

throughout an indoor or outdoor space (e.g., Bluetooth, NFC, RFID, or other wireless

transponders within an indoor or outdoor space) to enable the portable container 100, the

wireless electronic device 106, and/or a remote server to determine the location of the

portable container 100. This positioning information may be sent to an electronic device,

such as wireless electronic device 106, and/or a remote server (not shown).



[00210] The portable container 100 may additionally include circuitry and/or interfaces for

determining an identity associated with a user, and to associate t e device with the user. For

example, the combined reader, interrogator, and transponder 102 may communicate with

wireless electronic device 106, which may provide the portable container with an identity of

the user (e.g., a user name, or unique serial number that can be used to identify the user). The

combined reader, interrogator, and transponder 102 may be configured to establish a user

session (e.g., pair) with the wireless electronic device 106 via a wireless communication link

(e.g., Bluetooth, NFC). The user identity may identify a real name of the user, or may be an

anonymous user identity that uniquely identifies a user for record keeping purposes, but

provides no personal information about the user (e.g., the user's real name). Information sent

over any wireless communication link may be encrypted. The portable container, and/or

reader/interrogator/transponder 102 may also comprise a scanner or reader configured to

scan or read media containing user information, including but not limited to, credit cards,

debit cards, store loyalty cards, RFID tags, and/or NFC tags. The portable container may also

comprise a biometric sensor configured to measure a biometric signature associated with the

user (e.g., a fingerprint scanner), and/or a user interface that allows a user to provide login

information (e.g., a username and/or a password). The portable container may communicate

with wireless electronic device 106 and/or a remote server (not shown) to access an online

profile of the customer in order to determine an identity of the user, or to update a user's

preferences, purchase history, or other information. The user interface may also allow a user

to perform other functions, such as call for help or store assistance.

[00211] The portable container may comprise the colors of white, blue, black, brown,

orange, yellow, red and a combination thereof. The portable container may be packaged in a

plastic, metal, paper, linen, textile, glass, tape or a combination thereof. The portable

container packaging may have an insignia, image, pattern, writings, advertisement, avatar,

symbol, or related object; and this can be a single color or combination of colors. The

portable container may have a hook, magnet, pin, or related object.

[00212] In some embodiments it may be desirable to use timing algorithms to determine

when interrogator, reader, transponder and other signals are sent or received, and to interpret

the sent or received information. Timing algorithms may specify that certain actions, such as

the sending of interrogation signals, scanning for reader signals, and/or sending of

transponder signals, be performed within a range of nanoseconds to microseconds,

microseconds to milliseconds, milliseconds to seconds, seconds to minutes, and above.



Timing algorithms may be used for a number of reasons. Of primary interest are optimizing

t e functionality of a portable electronic device or container. One critical aspect of

performance is lifetime between charging. Sending and receiving signals may consume

energy stored in an energy storage device. Minimizing t e amount of energy used to read

effectively is of value. Timing algorithms may be used to only send interrogation signals or

receive reader signals at predetermined times, or as controlled by a user or software program.

Thus, by means of example, a signal may not be on 100% of the time. Timing algorithms

may additionally be used to determine information about location of tags within a

predetermined 3 dimensional volume. By means of example, an interrogating signal may be

sent at time x, and a reader signal may be received at time ' . The difference between time '

and time x may be used to determine the distance between the interrogator, reader, and tag.

Antennas may be powered or active at the same, different, or at predetermined intervals. The

said portable electronic device or container may additionally be always on. An external

device may signal an interrogation or reader signal event.

[00213] Timing algorithms may also be critical to the functionality of a portable electronic

device or container. If signal intervals are too short, or too infrequent, misreading, poor

reading, or suboptimal inventorying can occur. This can be due to insufficient rectification in

a tag, for example. Thus, it is desirable for signals to be sufficiently long and frequent to

accurately record inventory information.

[00214] Additional algorithms, such as polling algorithms, may be used during operation

of portable electronic devices and containers. Some readers, such as RFID readers, are not

100% accurate. Consequently, it can be a challenge to detect the presence of a tag located

within the interior volume of a portable container, as well as confirming whether a received

response signal is originating from a tag that is within the interior volume or outside the

interior volume. By using a predetermined algorithm, the presence or absence of tags can be

confirmed, and/or detected response signals can be verified to be within the interior volume

or outside the interior volume. By means of example, an interrogator signal may be sent 5

times per second (the interrogator frequency). A reader signal may be received 5 times per

second (the reader frequency). In this embodiment, over 2 seconds, 10 interrogation and

reading signal events may occur (the signal count). If a tag is read more than 5 times (the

positive value) in the 10 signal events, it shall be considered to be present in the

predetermined 3 dimensional volume of the portable container or device, and can be added to

an inventory of items describing the contents of the portable container. If a tag is read less



than 5 times (the negative value) it shall not be considered to be present. If a tag is currently

in inventory, but is not read for 5 consecutive signal events (the absence value), it will no

longer be considered to be present and will be removed from inventory. This example is by

no means limiting. Interrogator frequencies can range from 0 to 10 times per second, 10 to

100 times per second, 100 to 1000 times per second, and greater than 1000 times per second.

Interrogator frequencies can additionally range from 0 to 1 time per minute, 0 to 1 time per

10 minutes, 0 to 1 time per hour, and longer. Reader frequencies can range from 0 to 10

times per second, 10 to 100 times per second, 100 to 1000 times per second, and greater than

1000 times per second. Reader frequencies can additionally range from 0 to 1 time per

minute, 0 to 1 time per 10 minutes, 0 to 1 time per hour, and longer. The signal count (e.g.,

the number of interrogation and reading signal events that is kept in memory and analyzed)

can be between 1 and 5, 5 and 10, 10 and 25, 25 and 100, and greater than 100. The positive

value (e.g., the number of positive reads of a tag that is required before a tag is added to the

inventory of items) can be between 0 and 1, 1 and 5, 5 and 10, 10 and 25, 25 and 100, and

100 and greater. The negative value (e.g., the number of negative reads of a tag that can

cause a tag to not be added to the inventory of items) can be between 0 and 1, 1 and 5, 5 and

10, 10 and 25, 25 and 100, and 100 and greater. The absence value (e.g., the number of

consecutive signals for which a tag is absent before the tag is removed from inventory) can be

between 0 and 1, 1 and 5, 5 and 10, 10 and 25, 25 and 100, and 100 and greater. In some

preferred embodiments, the interrogator frequency is between 1 and 10 times per second, the

reader frequency is between 1 and 10 times per second, the positive value is between 1 and

10, the negative value is between 1 and 5, and the absence value is between 1 and 5 . In some

cases, these interrogator frequencies, reader frequencies, positive values, negative values,

and/or absence values can appropriately balance the need for power conservation as well as

for accurate reading of tags within the container, although other settings may also be

desirable in certain circumstances.

[00215] The portable container 100 described in FIG. 1 may optionally include one or

more shielding elements that comprise shielding material. The shielding material may

include a metal to reflect electromagnetic signals, a material with high water content to

absorb the signal, and/or other related materials to either attenuate, absorb, modify, and/or

reflect such electromagnetic signals. Such materials can include, but are not limited to,

metals, semiconductors, insulators, plastics, dielectrics, ceramics, composites, active media,

nanomaterials, micromaterials, and more. The shielding can be specific to a particular



wavelength range, such as 120 to 100 nanometers, 100 to 1000 nanometers, 1 to 10 microns,

10 to 1000 microns, 1 to 10 millimeters, 10 to 100 millimeters, 100 to 1000 millimeters, 1

meter and 10 meters, and greater than 10 meters. The shielding may be printed onto all or

part of t e portable container 100, placed on a liner disposed within the portable container, on

part of a pocket, on straps of the portable container, and on accessories of t e portable

container.

[00216] The shielding material can be used to enhance the accuracy of the

interrogator/reader/transponder 102 in inventorying the contents of portable container 100.

For example, the shielding material can be attached to the housing of the portable container

such that it defines at least part of the interior volume of portable container 100. In some

embodiments, the shielding material can cover less than 10%, between 10-25%, between 25-

50%, between 50-75%, or between 75-100% of the interior volume of portable container 100.

The shielding material can be placed and configured to at least partially inhibit the

interrogation signals 103 from propagating outside the interior volume. The shielding

material can also be placed and configured to at least partially inhibit interrogation signals

from other interrogators (e.g., interrogators from other portable containers —not shown) from

propagating into the interior volume. The shielding material can also be placed and

configured to at least partially inhibit the reader signals 108 from propagating outside the

interior volume. The shielding material can also be placed and configured to at least partially

inhibit reader signals from tags located outside the interior volume from propagating into the

interior volume, or from being detected by the interrogator/reader/transponder 102. The

shielding material can be configured to affect certain wavelengths more than others. For

instance, the shielding material can block, absorb, attenuate, or reflect interrogation signals

more effectively than reader signals, or vice versa.

[00217] In some embodiments, the shielding material can also be configured to reflect

either interrogation or reader signals in order to aid in reading tags placed within the portable

container. For instance, one potential problem with obtaining an accurate read is that a single

interrogator placed within the portable container may not be able to effectively reach all parts

of the portable container with interrogation signals, especially if there are one or more items

within the portable container that comprise metal or water-rich components that can block or

absorb interrogation signals, and prevent the interrogation signals from reaching other items.

Similarly, tags that emit reader signals may not necessarily be detected by the reader if there

are items within the portable container that block the reader signals' path. By providing



shielding material that reflects interrogation signals and/or reader signals around within the

interior volume of the portable container, interrogation signals from an interrogator and/or

reader signals from one or more tags can more easily reach all parts of t e portable container.

This can increase the likelihood that an interrogation signal can reach all tagged items

disposed within the portable container, and that a reader signal from all tagged items can

reach the reader.

[00218] FIG. 2 illustrates a reader 202 affixed to portable container 200 by an attachment

object 201, according to some embodiments. The said attachment object may include but is

not limited to a male component of a fastener, a female component of a fastener, stitches, a

mechanical attachment, a magnetic connection to the mobile object, a clasp, a zipper, a

button, tape, glue, Velcro, a screw, a pin-in-socket, an electrical contact, and more. The

attachment object may affix the reader to the portable container in a pocket, to a pocket, in

the liner of the mobile object, to a predetermined location, or on a predetermined material,

component, or section. The reader may be attached to material including, leather, suede,

cotton, linen, polyester and blends, rayon, silk, tapestry, velvet and velveteen, fur, faux fur,

plastic, ceramic, semiconductor, metal, textile, screen printed material, and more. The

portable container 200 may be a tote, a purse, a handmobile object, a plastic object, a paper

object, a wooden object, a metal object, a clutch, a shopping bag, a shopping cart, a box, a

personal bag, or a combination thereof. The portable container 200 may be considered a

user-portable container in that it can easily be carried or maneuvered by one or more humans

of average strength and dexterity. The components of the reader may be printed onto a

material including but not limited to leather, suede, cotton, linen, polyester and blends, rayon,

silk, tapestry, velvet and velveteen, faux fur, plastic, ceramic, semiconductor, and metal, and

affixed by the said attachment object to the portable container. The portable container may

be a bag that is placed inside a tote, a purse, a handmobile object, a plastic object, a paper

object, a wooden object, a metal object, a clutch, a shopping bag, a shopping cart, a box, a

personal bag, or a combination thereof. The reader 202 may comprise hardware components

including one or more analog circuits, AC/DC converters, AC adapters, micro-controllers,

processors, system interfaces, digital circuits, antennas. The reader 202 may also comprise

wires attached to the portable container 200, to a liner of the portable container 200, and/or to

a pocket of the portable container 200. The wires may be adhesively attached to the portable

container 200, stitched to the portable container 200, printed to the portable container 200,

and/or magnetically coupled to the portable container 200. The said reader 202 may be



attached to material including, leather, suede, cotton, linen, polyester and blends, rayon, silk,

tapestry, velvet and velveteen, faux fur, ceramic, semiconductor, plastic, and metal. The

reader 202 may comprise any desired shapes including but limited to a cylinder, a planar/thin

film, a box, and/or a rectangle. The reader 202 may also be flexible. The reader may further

have a predetermined modulus, yield strength, and geometry.

[00219] As illustrated by way of example in FIG. 3, a portable container 300 may have a

sensor 30 1that communicates with the reader 302. The reader may receive reader signals

305 from a plurality of tags 307. The sensor 30 1 may send a signal 303 to the reader 302;

based on the signal 303, the reader 302 may in turn send signal 304 to the wireless electronic

device 306. Signal 304 may comprise all or part of signal 303, and/or information derived

from signal 303 . The signal 303 may be wireless or wired. Sensor 30 1 may comprise one or

more sensors configured to determine information regarding tags 307, items to which tags

307 are affixed, or a current status or attribute of portable container 300. This information

may include but is not limited to global positioning/navigation (e.g., t e current position of

the portable container); ambient temperature/weather; and weight, spectral characteristics,

acoustic characteristics, density, and/or chemical characteristics related to the tags 307 and/or

the items to which tags 307 are affixed. The sensor may be separate or may be part of the

portable container. This information of the sensor is sent to the reader 302, which

additionally acts as a transponder. The reader 302 may communicate with an external

electronic device 306 via a wired or wireless communication link. If the reader 302

communicates with device 306 via a wireless communication link, the link may use a

wavelength range different from a wavelength range used by signals 303 and/or 305 . The

external electronic device 306 may also communicate with other electronic devices using

various communication methods, including but not limited to, a local area network (LAN) a

wide area network (WAN), beacons, a cellular network, and more.

[00220] The reader may have a profile between 0.25 and 1 in 2, 1 and 10 in 2, 10 and 100

in 2, and greater. The reader may have a volume of between 0.00 1 and 0 .1 in 3, 0 .1 and 1

in 3, 1 and 10 in 3, and greater. The reader may comprise materials including, but not

limited to, metal, semiconductor, plastic, ceramic, insulator, and glass.

[00221] The reader 302 may contain multiple paired antennas for both interrogating and

reading the signal. Multiple antennas may be placed in the mobile object. A single antenna

may be placed outside the portable container and placed in the portable container. Multiple

antennas may be placed both in the portable container and outside the portable container.



The antennas may be wearable on the external wireless device. The antennas may include

directional and omni-directional antennas.

[00222] As illustrated by way of example in FIG. 4, t e reader may be external to the

portable container. The portable container 400 may comprise an energy storage device 401

that powers an interrogator 402 within the container 400. The interrogator sends an

interrogation signal 403 to tags 404 associated with items 405 . The tag sends or relays a

reader signal 408 to the reader 406, wherein the reader 406 is not contained within the

predefined 3 dimensional volume of the bag whereby tags will be read. The reader may

additionally send information to an electronic device 407. The electronic device may be

wireless. The reader may have at least one antenna for communicating with electronic device

407, one antenna for reading, or a combination thereof. Each antenna may further provide a

dual energy range. The energy transmitted by the interrogator and/or reader may be an

electromagnetic signal in a certain wavelength range, including without limitation, the RFID,

WiFi, RF, UHF, HF, and LF Broadband spectrums, among others. The electromagnetic

signal may also include electromagnetic radiation in the visible, infrared, ultraviolet,

radiowave, and/or microwave spectrum, among others. Reader 406 may be communicably

coupled with device 407, and device 407 may be connected to other devices (not shown) via

a local area network (LAN), a wide area network (WAN), beacons, a cellular network, and

more. The external electronic device 407 may also be communicably coupled with other

readers and/or interrogators (not shown) via a wired or wireless communication link.

[00223] The interrogator and reader signal may be of substantially different wavelengths,

or of substantially similar wavelengths. The portable container 400 may additionally

comprise shielding. This shielding may be configured in such a way as to allow reader signal

408 to exit the predefined 3 dimensional volume while at least partially inhibiting

interrogation signal 403 from propagating outside the predefined 3 dimensional volume. By

way of example, the portable container may be a 5 sided box, with the top open. Interrogator

402 may be oriented in such a way that no part (or only a relatively small part) of the

interrogation signal 403 ' s field of view is accessible via the opening in the box. The 5 sides

may be shielded with a material that is capable of at least partially reflecting and/or absorbing

the interrogation signal and/or reader signal 408. The reader signal 408 may be oriented in

such a way as to substantially or partially escape the predefined 3 dimensional volume

through the opening in the box. For example, the tags 404 may be configured to generate an

omnidirectional reader signal 408, such that at least a portion of the reader signal escapes



through the opening in the box. This reader signal can then be detected by reader 406. As

another example, reader signal 408 may operate within a first wavelength range, while

interrogation signal 403 may operate within a second wavelength range. The shielding may

be configured to allow signals within t e first wavelength range to pass through, while

blocking, reflecting, absorbing, attenuating, or otherwise modifying signals within the second

wavelength range. In this way, the shielding may at least partially prevent interrogation

signal 403 from exiting the three dimensional volume defined by container 400, while

allowing reader signal 408 to exit the three dimensional volume.

[00224] As illustrated by way of example in FIG. 5, the interrogator may be external to the

portable container. The portable container 500 comprises an energy storage device 507 that

powers a reader 506. An interrogator 50 1 located outside the portable container sends an

interrogation signal 502 to tags 503 associated with items 504. In response to the

interrogation signal 502, the tag sends, relays or provides a reader signal 505 to the reader

506. The reader may additionally comprise a transponder and send information to an

electronic device 509 by transponder signal 508. The electronic device 509 may be wireless.

Although the interrogator 502 and the device 509 are depicted in FIG. 5 as separate devices,

in some embodiments, the two devices may be integrated into a single device. The energy

transmitted by the interrogator and/or the reader may be an electromagnetic signal that is in

the RFID, WiFi, RF, UHF, HF, and/or LF Broadband spectrum, among others. The

electromagnetic signal may also include radiation in the visible, infrared, ultraviolet,

radiowave, and/or microwave spectrum, among others. The device 509 and/or interrogator

50 1 may communicate with other devices (not shown) via a wired connection, a wireless

connection, a local area network (LAN), a wide area network (WAN), beacons, a cellular

network, and/or other communication methods.

[00225] The interrogation signal 502 and reader signal 505 may be of substantially

different wavelengths, or of substantially similar wavelengths. The portable container 500

may additionally comprise shielding. This shielding may be configured in such a way as to

allow an external interrogator signal to enter the predefined 3 dimensional volume while at

least partially inhibiting any reader signal from propagating outside the predefined 3

dimensional volume. By way of example, the portable container may be a 5 sided box, with

the top open. The reader signal may be oriented in such a way that no part of the signal's

field of view is accessible via the opening in the box. The 5 sides may be shielded with a

material that is substantially reflective or absorptive of the interrogating and / or reader



signal. The interrogator signal may be oriented in such a way as to substantially or partially

enter the predefined 3 dimensional volume through the opening in t e box. As another

example, interrogation signal 502 may operate within a first wavelength range, while reader

signal 505 may operate within a second wavelength range. The shielding may be configured

to allow signals within the first wavelength range to pass through, while blocking, reflecting,

absorbing, attenuating, or otherwise modifying signals within the second wavelength range.

In this way, the shielding may at least partially prevent reader signal 505 from exiting or

penetrating into the three dimensional volume defined by container 500, while allowing

interrogation signal 502 to penetrate into the three dimensional volume. The shielding may

also at least partially inhibit reader signals from tags located outside the interior volume from

propagating into the interior volume, and/or from being detected by reader 506. In this way,

the shielding may enhance the accuracy of the read obtained by reader 506.

[00226] By way of example there is provided in FIG 6 a portable container 600. The

container 600 may comprise an electronic energy storage device 60 1powering a combined

reader, interrogator, and transponder 602 that interrogates with interrogating signal 603 the

tag 604 placed inside or attached to the portable container as part of or attached to an item

605; where this tag sends, relays, or communicates information (the reader signal) 608 back

to the reader; where all, a subset, or a derivative of this information is transferred to a

wireless electronic device 606 by an electromagnetic signal (the transponder signal) 607. All,

a subset, or a derivative of this information is then communicated from wireless electronic

device 606 to an external device 609. The external device 609 may include a server,

database, smart device, computer, and more. The external device 609 may communicate

information to the wireless electronic device 606. The electronic device may comprise a

display 610. The electronic device 606 and/or the external device 609 may be configured to

maintain an inventory of items disposed within the portable container 600. The information

relayed to the external device 609 may also be used by the external device 609 in various

ways. For example, the external device 609 and/or wireless electronic device 606 may

implement an automatic checkout procedure, whereby a total dollar amount associated with

the inventory of items is computed, the dollar amount is presented to the user for

confirmation, and, when confirmation is received, the dollar amount may be automatically

deducted from a bank account, credit card account, or other payment account associated with

the user.



[00227] For systems of the general type described herein, t e tag may be an active tag

powered by an energy storage device attached to, affixed to, or affiliated with the tag, and/or

the portable container. The tag may be passive, wherein the interrogating electromagnetic

energy powers and / or interacts with the tag. The interrogator may turn the tag on or off

using a defined signal if the tag has the built-in capability to be turned on. In embodiments

using a passive tag, references herein to generating, sending, transmitting, or otherwise

providing a reader signal that can be detected by a reader should be understood to refer to a

modulation of the phase, amplitude, and/or frequency of an interrogation signal provided by

an interrogator. Tags may also be programmable. For instance, the tag may be programmed

by the reader and/or interrogator to transmit or to not transmit when the tag is interrogated by

an interrogator, or when the tag is exposed to a specific interrogation signal.

[00228] The tag may be serial read with an electronic code of 32-bit, 56-bit. The tags may

comprise up to 4 Kilobytes of writable data. The tags signal may have a cryptographic

authentication code. The wireless device may be use P2P communication. The tag may

comprise the ability to interact with signals relating to RFID, NFC, UHF, LF, HF, WiFi,

Bluetooth, BLE, Zigbee, Z-wave, and more. The mobile object may contain items that do not

have tags affixed to them.

[00229] For systems of the general type described herein, the energy storage device may

be at least one battery including but not limited to, lithium ion, metal-air, nickel metal

hydride, alkaline battery, electrochemical and flow battery. The battery may be primary or

secondary. The energy storage device may include at least one capacitor. The energy storage

device may be powered by an electrical wire contact, by means of wireless induction,

magnetic resonance, and rectifying antenna or a combination thereof. The energy storage

device may be charged by an external charger through a USB cable. The electronic energy

storage device may be connected to a reader, interrogator, and/or transponder by electrical

wire. The energy storage device may power the reader, interrogator, and/or transponder

wireless by means of induction, magnetic resonance, and rectifying antenna. The electronic

energy storage device comprising of more than one battery is in series, parallel, independent

and a combination thereof.

[00230] The said electronic energy storage device may be powered by photovoltaics,

motion energy harvesters, and thermal energy harvesters. The energy storage device may be

powered by an external electronic device. The portable electronic device or container may

contain its own charger connecting electronic components to the device. The charger may



include circuitry capable of AC/DC conversion, DC/DC conversion, signal filtering including

but not limited to linear filtering, non-linear filtering, time-invariant filtering, time variant

filtering, analog filtering, digital filtering, discrete-time filtering, continuous-time filtering,

passive filtering, active filtering, infinite impulse response filtering, finite impulse response

filtering and any combination thereof. The charger may also comprise a surge protector.

[00231] The portable container may be a bag, a box, a cart, a plastic mobile object, and

more. The portable container may have a mass between 10 and 100 grams, 100 and 1000

grams, 1000 and 10000 grams, 10 kilograms and 100 kilograms, and 100 kilograms or more.

The portable container may have a profile between 5 and 10 in 2, 10 and 100 in 2, 100 and

1000 in 2, and greater than 1000 in 2 . The portable container may have a volume of

between 5 and 10 in 3, 10 and 100 in 3, 100 and 1000 in 3, 1000 and 10000 in 3, and

greater than 10000 in 3. The portable container may have a hollow volume of between 1 and

10 in 3, 10 and 100 in 3, 100 and 1000 in 3, 1000 and 10000 in 3, and greater than 10000

in 3. The portable container may comprise materials including, but not limited to, plastics,

ceramics, metals, semiconductors, textiles, fabrics, organic materials, composites, polymers,

insulators, glasses, and more. The portable container may be configured to be used between

0 and 10 times, 10 and 100 times, 100 and 1000 times, 1000 and 10000 times, and greater

than 10000 times. The portable container may have one or more handles. In some

embodiments, the portable container may be user-portable in that it may be handled, moved,

or maneuvered relatively easily by one or more humans of average strength and/or dexterity.

[00232] The portable container, or predetermined components therein, may be resistant to

water or be waterproof. The portable container may be dust proof, resistant to UV, resistant

to predetermined chemicals, antimicrobial, resistant to corrosion, resistant to tampering, and

resistant to theft. The portable container may communicate information regarding status of

the energy storage device, functionality of reader or interrogator or other components, or

other predetermined information. This information may be used to check on the functionality

of a deployed portable container.

[00233] The portable container and components therein, possibly including, but not limited

to, the reader or interrogator, may comprise a memory storage device configured to store

data, software, and/or firmware. This software may be modified by a remote signal. This

memory may be reprogrammed according to a predetermined set of conditions relating to the

components of the bag. The portable container may be attached to, affixed to, or associated

with a reader configured to read media containing or referencing customer-specific or item-



specific information. By means of example, but by no way excluding other embodiments, an

electronic credit card reader may be associated with, or affixed to t e portable container.

This card reader may be in wireless or wired communication with the reader or an external

wireless system which can communicate with an enterprise system.

[00234] The portable container may contain a bag, container, or other removable element

that can hold items. This element may be attached or affixed to the portable container by

means of a fastener, zipper, button, Velcro, mechanical attachment, magnetic field, or other

attachment means. The portable container may have an associated transponder element that

stores wirelessly readable information. This transponder element may be an active or passive

RFID tag, or other information-containing elements that are readable by wireless signals.

This transponder element may be used to identify the portable container, or to identify the

location of the portable container. The portable container may have an ID number stored

digitally and/or in an analog format.

[00235] A portable container may communicate information to one or more wireless

electronic devices, including but not limited to cellular phones, tablets, mobile gateways, wifi

hubs, computers, and more. Multiple mobile electronic objects may connect to the same

wireless electronic device, including but not limited to cellular phones, tablets, mobile

gateways, wifi hubs, computers, and more. These external devices may receive, process,

display, edit, and/or store information received from the portable device using an application

based on a Software Development Kit to record the data. The data may be used in part in an

API.

[00236] As illustrated by way of example in FIG. 7 a portable container 700 comprises an

energy storage device 703 that provides power to an electronic component 702 in

communication with tags 701. Power, 705, is provided to the energy storage device 703 by a

charger 704. The power may be transferred via one or a plurality of wires or wirelessly.

There may be one or more electrical contacts associated with the electronic component 702

and / or the energy storage device 703 . The charger 704 may be a rack, a table, a shelf, a

wire, or more. The power may be AC or DC power. The power may be communicated via

induction. The electrical contacts may be present on a predetermined feature of the portable

electronic device, such as a handle or a plug. The portable electronic device may need to be

in a certain position relative to the charger. A switch may be present to enable charging.

[00237] Identifying the location of one or more portable containers, and the items and

users associated therewith, may be desirable, particularly in a store environment. There are



several provided means of accomplishing this location identification, or positioning. The first

is by t e presence of portals. Portals may comprise devices or components that define a 3

dimensional volume and/or a two dimensional surface with a fixed or mobile location, and an

interaction between a portable container with a portal may define the location of the portable

container. The second provided means is that the portable container may comprise a

navigation component, the component identifying the location of the portable container and

communicating this information to an external electronic device, such as a mobile phone or a

server. An example of a navigation component includes one or more GPS receivers that

determine the location of the navigation component (and the portable container of which it is

a part) via GPS technology. Another example of a navigation component includes one or

more WiFi transponders, Bluetooth transponders, RFID tags, wireless tags, and/or magnetic

field detectors. The navigation component may interact with one or more transponders

located throughout a space (such as an indoor or outdoor environment, including without

limitation a retail store, a supermarket, a shopping mall, an airport terminal, etc.) to determine

the navigation component's location. For instance, the transponders located throughout the

space may have known fixed or mobile locations, and may be configured to detect location

signals produced by the navigation component. By evaluating the location of the

transponders that detect the location signals, the direction from which location signals were

detected by one or more transponders, and/or the signal strength of location signals detected

by one or more transponders, a processor communicably coupled to the transponders (e.g., a

processor that is part of a server, or that is coupled with and/or located at the navigation

component that is part of the portable container) can determine the location of the portable

container. In some instances, the navigation component affixed to the portable container may

be a passive tag that produces location signals in response to location polling signals

produced by the transponders located throughout the space—in some cases, the passive tag

may produce the location signals by modulating the location polling signals. Using such

transponders may be preferable to GPS technology, or may be a useful addition to GPS

technology, when determining the position of a portable container within an indoor space

where GPS reception may be comparatively weak. The third provided means may be a wired

or wireless connection between a portable container and an external electronic device. This

device may be a mobile phone. The external electronic device may substantially covary in

position with the user and with the portable container, such that the position of the portable

container and/or the user may be estimated by determining the position of the external



electronic device. The external electronic device may have a navigation component similar

to t e types of navigation components discussed above. Any or all of these means may be

used in combination to provide a positioning system configured to determine the location of

t e portable container. For all provided means, the location information may be processed,

and more specifically may be processed by a server, a mobile device, an internal processor, or

by other processing elements located within or external to the portable container.

[00238] The location of a portable container, user, and associated items can be useful to

consumers, retailers, and marketers, for example. The systems and methods provided herein

provide for a previously unobtainable resolution of data collection and utilization, targeted

marketing and assistance, inventory management, and more. By means of example, the

location of a portable electronic container may be monitored with a resolution of 2 to 1

inches, 12 to 36 inches, 36 to 100 inches, 100 to 360 inches, 30 to 50 feet, 50 to 100 feet, and

100 feet or more. The timing of changes in the portable container's location, and/or the times

at which items are added and/or removed from the portable container, may be determined

with a time resolution of 1to 1000 microseconds to 1to 1000 milliseconds, 1 to 10 seconds,

10 and 1000 seconds, and more than 1000 seconds. In some embodiments, the time

resolution is between 0.1 and 10 seconds and the location resolution is between 1 and 3 feet.

[00239] Information about the location of a portable container, a user, and items may be

stored, processed, and communicated. The information may be stored in a memory storage

device located at the portable container. The information may be stored on an external

electronic device, such as a mobile phone, connected with the portable container via a wired

or a wireless communication interface. The information may be stored externally on a server,

on a computer, on a smart device, on a tablet, or on another electronic device located at a

different location than the portable container. By means of example, information about the

temporal and spatial profile of a user, a portable container, and an inventory can be stored on

a local storage device comprising a portable electronic device associated with a portable

container. Upon the detection of the portable container within, on, or close to a predefined

portal in a store, the information may be transferred to a server via a transponder. The

information may be encrypted. By means of additional example, a wireless mobile device

(e.g. a smartphone) may be associated with the portable container. The information of the

temporal and spatial profile of a user, a portable container, and an inventory may be stored on

the wireless mobile device. By further means of example the information of the temporal and

spatial profile of a user, a portable container, and an inventory may be communicated via



transponder to an external database without being stored for extended periods of time on a

storage device associated with the portable container.

[00240] The methods and systems provided herein therefore enable the creation of a user

history. This user history can comprise a single visit to a store, a series of visits to t e same

store, or the same brand of store, a series of visits to multiple stores (potentially associated

with different brands), and online shopping history in conjunction with in-store shopping

history. This user history can comprise information about items placed within or removed

from a portable container at different points in time, t e location of a user at different points

in time, the location of a portable container at different points in time, and more.

[00241] By means of example a sample user history in space and time is provided: A use

enters a store and receives a portable container. The portable container is associated with the

user by means of a mobile wireless device, e.g. a smartphone, pairing with the portable

container at 12:00:00. The user takes the handmobile portable container into a first area of

the store at 12:00: 15, the first area being a men's apparel section. The user goes up to a

display with men's jeans at 12:00:20 and puts a pair of blue jeans of model X and of size Y .

The user then visits the shoes department at 12:02: 10, goes up to a display of sandals that are

marked on sale at 12:02:30, and puts a pair of size Z sandals of model A into the portable

container at 12:04: 16. The user proceeds to an additional display of sandals at 12:04:35, not

shown to be on sale, removes the sandals of size Z of model A from the portable container at

12:05: 15 and replaces them with sandals of size Z of model B at 12:05: 17. The user then

proceeds to the zone defined by jewelry at 12:06: 10, but does not add anything into the

portable container. The user then proceeds to a zone defined to be a changing area at

12: 15: 12. The jeans of model X and of size Y are removed from the portable electronic

container. They are not returned, but are determined to be present in a predefined portal

associated with the changing area. Still in the changing area, a pair of jeans of model X and

size Y ' are placed into the portable container. The user then proceeds to a portal associated

with the exit to the store. A checkout event is initiated and the user leaves the store with a

pair of jeans of model X and size Y ' and a pair of sandals of size Z and model B located

within a liner bag that was previously substantially contained within the portable container.

[00242] This example demonstrates a subset of the sort of information obtainable from the

provided systems. The data can be useful for several purposes including, but not limited to,

the following. First, information about the user, user preferences, and user inventory can be

obtained. As an example, from the example above, the user's size in jeans can be determined



to be Y', and not Y . Further, from t e example above, the user is understood to exhibit a

preference for sandals of model B above sandals of model A . However, the user was seen to

be drawn to the on-sale display associated with sandals of model A . Still further, the user can

be determined to have possible interest in the purchase of a jewelry item. From this and other

obtainable user preference and user information, a variety of utilities can be realized for both

the user and the store. By means of example, without limiting the potential utility of this

information, a store may be able to provide targeted advertising to the user. Furthering the

above example, and leveraging the information that the user may have potential interest in a

jewelry purchase, the user may be provided with information on jewelry inventory, or a

coupon that provides a discount to the price of a predetermined set of jewelry items. This can

be done in real-time via the portable container, an associated device, or via e-mail or other

messaging means, for example. By further means of example, information on many users

and user histories can be compiled. For example, if user histories associated with male users

between the ages of 25 and 32 show that most users first approach the sale display in sandals,

and never approach a display on sandals of model C, information about the optimal layout for

merchandise can be gathered. It can be understood by this example data that sandals of

model C are not located in a location conducive to attracting the attention of male users

between the ages of 25 and 32. In addition to using user history and user profile information

to tailor and optimize store layout and provide targeted marketing, the information can be

used to determine popular items, the appropriateness of fit of clothing items, the number of

items that are replaced after being added to a user's portable container, the location of items

within a store, the types of shoppers that shop at certain times of day, the effectiveness of a

display, and many other imaginable uses.

[00243] In some embodiments, portable electronic devices and/or portable containers may

be operated within a pre-determined location, wherein the pre-determined location has one or

more portals located at multiple positions. As illustrated by way of example in FIG. 8, a

predetermined location 800 (e.g., a retail store) can comprise three separate portals: (i) a

portal substantially defined by or associated with an entrance or exit 80 1, (ii) a portal that is a

mobile portal 803, or (iii) a stationary portal 802. When a portable container 804 is placed

within a 3 dimensional volume defined by a portal, or on a 2 dimensional surface defined by

a portal, the portable container 804 and the portal may exchange information. This

information may include, but is not limited to, the presence of the portable container,

information identifying the portable container and/or one or more users currently associated



with the portable container (e.g., a user that is currently using the portable container),

inventory information regarding items placed within the container, inventory information

regarding items within or on the portal but not placed within the container, user information

such as user identity or characteristics, advertisements, a status of the portable container (e.g.,

battery charge, version of software and/or hardware, time since last service, model number,

etc.), and more. The presence of a portable container in a predetermined portal may initiate

or complete an action, such as payment or an inventorying event.

[00244] By means of example, upon portable container 804 entering the portal 80 1

associated with the exit of a store, the portal 80 1 may detect the portable container 804 and

cause a checkout event to be initiated. By additional means of example, upon portable

container 804 entering the portal 80 1 associated with the exit of a store, an inventorying event

may be triggered. By still further means of example, upon portable container 804 entering

the portal 802 associated with a changing room, information may be transferred between the

portable container and an external wireless device. Portals may be present within or be

associated with conveyor belts, on walls, in closets, as part of a computer system, and/or as

part of mobile objects. Portals may be defined by, or associated with, interrogators, readers,

transponders, and other components herein described.

[00245] Portals define 3 dimensional volumes and/or 2 dimensional areas within or on

which tags and / or portable containers may be identified, modified, or accounted for. It may

be additionally, or separately, desirable to identify the location of a portable container and /

or an associated user or item within a predetermined location that is not limited to a 3

dimensional volume that is a subset of the location. By means of example, a predetermined

location may have associated with it transponders 805, 806, and 807. These transponders

may communicate with electronic objects, tags, portable containers, mobile devices, and

other devices. Together or separately, the transponders may comprise part of a positioning

system (although other types of positioning systems are also possible, as described above).

Transponders are not required to have a predetermined 3 dimensional volume of interaction.

[00246] Examples of transponders include: acoustic, Bluetooth, WiFi, electromagnetic,

optical, visible, infrared, magnetic, Radio Frequency, and more. In one example of

transponder functionality, at least 3 transponders are required. By means of further example,

a mobile device, such as a mobile phone, may have a navigation component installed, and

information about location may be communicated to one or more transponders from the

navigation component. By still further means of example, the timing of signals received from



a portable container and 1 or more transponders, and more preferably 3 or more transponders,

may be used to define a position within a space. The space may be a retail store, a shopping

mall, an airport terminal, or any indoor or outdoor space. As an additional means of example,

t e strength of a signal from a portable container, a tag associated with a portable container,

or an external device associated with a portable container, as received by one or more

transponders may be used to identify the location of the portable container, and the user

thereof.

[00247] By these methods and extensions therein, data can be gathered on the location and

behavior of users, items, and portable containers within a predetermined location (e.g., a

retail store). This information can be valuable in defining the optimal location or

organization of goods within a retail store environment, in communicating information to

staff about users and user shopping experiences, and optimizing store layout, in addition to

many additional uses that one skilled in the art will recognize as direct extensions of the

current invention.

[00248] As discussed previously, a portable container may define a 3 dimensional volume

within which tagged items may be inventoried. The 3 dimensional volume may be defined

by a portable container containing one or more readers. The portable container object may

have an associated zone or subzone which is the intended 3-dimensional space within which

tags and items will be placed. This zone is accessed by electromagnetic signals initiated by

an interrogator disposed within the 3 dimensional volume, or external to the 3 dimensional

volume. The zone may be defined by shielding material that substantially attenuates,

modifies, or interacts with predetermined wireless signals including, but not limited to,

signals initiated by the interrogator, or signals detected by the reader. The zone may

additionally be defined by controlling the wireless signals initiated by interrogator. By means

of example, the interrogator may emit a signal of a defined power and with defined direction.

The signal may diminish in intensity as a predetermined function of distance from the

interrogator. The zone may then be defined as the region in the vicinity of the interrogator

wherein the signal is sufficient to read a tag.

[00249] Still further, the zone may be defined by software. By means of example, one or

more readers may be configured to apply a software filter to reader signals received from tags

to determine whether the tags are within the three dimensional volume and/or two

dimensional area of a portal or not. For example, the one or more readers may determine that

a tag is within the three dimensional volume and/or two dimensional area if a certain



minimum number of readers associated with the portal receive a reader signal associated with

a tag, but not if less than the minimum number of readers receive the reader signal. The one

or more readers may also determine that a tag is within t e three dimensional volume if a

signal strength of a reader signal associated with a tag is above a certain threshold, but not if

it is below a certain threshold.

[00250] Interrogators, readers, transponders (electronic devices) or combinations therein

may create a portal. The electronic devices may be stationary or mobile within a defined

absolute vicinity, or a defined vicinity relative to another electronic device or defined zone.

The electronic device may communicate with another electronic device via a wired or

wireless connection.

[00251] The electronic devices that define a portal may be used to define a 3 dimensional

volume. There may be many electronic devices (e.g., portals) placed over an area. These

electronic devices may communicate with a reader and systems connected to the reader. The

electronic devices of the portal may determine the direction from which a reader signal from

a tag is received, signal strength of the reader signal, spectral and electronic information of

the reader signal, and can read tag information sent. The electronic devices associated with a

portal may additionally determine the same characteristics regarding other types of signals

(e.g., signals other than reader signals from a tag). The electronic device may communicate

with other readers or interrogators via a wired or wireless communication interface. The

electronic devices may define a zone, wherein the devices can detect when a portable

electronic device or container is in the zone. This can be achieved by, for instance, providing

a portable container with a permanent or detachable tag that identifies the portable container,

and having the portal detect the tag using the same methods described above. The zone

defined by a portal may be a charging station. The electronic devices that define a portal may

be turned on and off. The electronic devices may be active or passive.

[00252] The electronic devices that define a portal may be configured to emit sounds that

indicate readability of tags. This sound may be transferred to headphones, ear-buds, and

other electronic devices. The portal may also have, or be communicably coupled with a

device having, a display. The display may be configured to convey information on point of

sales, target analytics, target advertising, inventory, item information, consumer behavior, or

relay related information. The electronic devices of a portal may be part of or facilitate the

functioning of a positioning system, as described above. The electronic devices at a portal

may additionally query and/or receive a user identity. The portal may receive this user



identity by querying and/or receiving such an identity from a paired portable container, or

directly from a user by, for instance, establishing a wireless or wired communication session

with the user's mobile device, reading a piece of media associated with the user, or receiving

user login information via a user interface (as described in detail herein). The portal may also

access and/or edit an on-line profile of t e customer being hosted at a server based on the

inventory data collected by t e portal. The communications between the portal and the server

hosting the on-line profile may be encrypted and/or authenticated.

[00253] The electronic devices may triangulate to determine the exact position of the tag

and that it is within the field of view. An external electronic device may communicate with

the reader to process this information and send to the reader. The sensor and /or reader may

authenticate a portable container in a reading zone of the tags. The electronic devices may be

shielded from particular electromagnetic signal. The electronic devices may relay

information about this shielding and/or area of shielding to a particular volume.

[00254] The "zone" or 3 dimensional volume as mentioned in the above discussion may be

used for payment purposes of the portable container. The "zone" as mentioned may be

defined by software. This may be defined as a navigation position of the portable container

to represent a zone. The zone may further be activated by a sensor measuring weight of the

portable electronic device or container from an external sensor, motion of the portable

container by an external or internal sensor, and image of the portable electronic device or

container if placed in defined location. The portable container may be identified by at least

one tag, a reader, a symbol or recognition based on packaging by means of coloring, insignia,

signature, symbol, bar-code, or related method. The said tag determining the portable

container may have security encryption such as a key for an interrogator and/or reader as part

of and /or external to the portable electronic device or container. The tag may be an RFID,

WiFi, broadband, or another signal.

[00255] As illustrated by way of example in FIG. 9, a portable container 900 may

comprise a first reader 90 1, a second reader 902, a third reader 903, and a fourth reader 904.

The readers may be located at multiple positions within the portable container 900, such as at

the corners of a rectangular space (as depicted). In some embodiments, the readers may also

comprise one or more directional antennas that are configured to be sensitive to signals

received from a certain direction, but to be less sensitive to signals received from another

direction. Readers with one or more directional antennas may be oriented in a certain way so

as to define the three dimensional volume—for instance, readers 90 1, 902, 903, and 904 may



be oriented so that their antenna are pointed toward the interior of the three dimensional

volume, which cause the readers 901, 902, 903, and 904 to be more sensitive to signals

originating from inside the three dimensional volume than to signals from outside the three

dimensional volume. The readers may receive reader signals from one or more tags 905. In

one embodiment, the 3 dimensional volume may be defined by the power density of

electromagnetic radiation received by the one or more readers, as well as by software. By

means of example, if the power of a reader signal sent from a tag is above a predetermined

threshold value, the tag may be classified as read by a reader. If the tag is read by 2 or more

readers, then the tag may be determined to be present in the 3 dimensional volume. In some

embodiments, a tag that is read by only one or two readers may be determined by software to

not be present within the 3 dimensional volume, but a tag that is read by 3 or more readers

may be determined by software to be present. By these means, a 3 dimensional volume may

be defined in conjunction with, or in the absence of, shielding.

[00256] Still further, information about the signal strength may be used to determine

relative location of a tag to a reader within a predetermined 3 dimensional volume. By these

means, and by way of example, subzones can be conceived within a predetermined 3

dimensional volume. By means of example, if a first and second reader read a tag, but a third

and fourth reader do not read a tag, then the tag will be considered to be in a first zone. If a

third and fourth reader read a tag, but a first and second reader do not read a tag, then the tag

will be considered to be in a second zone.

[00257] The portable container may contain one or more readers. Specifically, a portable

container may comprise or be associated with 1 reader, 2 reader, between 3 and 5 readers,

between 5 and 10 readers, and more than 10 readers.

[00258] The portable container may be in communication with a computer system that

stores and uses inventory and customer information. By means of example, a portable

container with reader in communication with one or more tags may communicate information

about tags to said computer system. This information may be processed or used by the

computer system to determine if the information transferred is consistent with a

predetermined expectation. By such means error checking may be performed and double-

counting may be avoided. The portable container may comprise a display, a sensor, or a

plurality of sensors and displays that interface with a user. This interface may be biometric,

tactile, visual, auditory, or vocal. The purpose of this interface may be in part for user

identification and authentication. The sensors may include, but are not limited to, an



accelerometer or weight sensor. Extensions of these concepts will apply to additional uses

and systems as can be recognized by one skilled in the art.

[00259] The portable container may communicate information wirelessly to an external

electronic device based on location, proximity to sensors, item content, actuation of a button,

interaction with a display, or others. This information may include, but is not limited to,

customer information, desire to check out, payment information, item information, and more.

This information may be used by a software program to modify a database. This

modification may include, but is not limited to, updating inventory.

[00260] By identifying a user associated with a portable container using the methods

described above, external databases may be referenced by software to identify additional

customer information including, but not limited to, customer order history, customer

attributes, and customer preferences. This information may be used by software to produce a

signal that is communicated to t e portable container and / or associated electronic wireless

devices wirelessly whereby said communication results in an indication including a display of

text, display of color or light, sound, vibration, and more.

[00261] FIG. 10 provides an example process flow diagram 1000 for a point-of-sale

system comprising a portable container. At step 1002, the container is present at a charging

station, and is not active. At step 1004, upon a user or employee removing the container from

the predefined charging zone, defined by a portal, the container is powered on. At step 1006,

the user or employee establishes an association between the portable container and a user

identity. As described above, this association may be established by providing the portable

container with the user identity, such as by pairing the portable container with a mobile

electronic device associated with the user (e.g., with the user's phone), by reading or

scanning media containing user identifying information, by taking a biometric signature

associated with the user, and/or by accepting user input containing a user's login credentials.

The association may also be established by providing both the user identity (e.g., a username

or serial number associated with a user) as well as a portable container identity (e.g., a serial

number or code that uniquely identifies a particular portable container) to a remote server,

when then associates the user identity with the portable container identity.

[00262] At step 1008, the portable container begins searching for tags within its three

dimensional volume. Upon reading of a new tag, the portable container branches to step

1010, where the item associated with the tag is added to a virtual shopping cart. The portable

container then branches to step 1016. Upon no longer reading a tag that was previously



present in the portable container, t e container branches to step 1014, where the item

associated with the tag is removed from the virtual shopping cart. The portable container

then branches to step 1016. If no tags are found and there are currently no tags within the

virtual shopping cart, the container branches to step 1012, which causes the container to

branch back to step 1008. The reading of tags and determination of whether a tag is present

within a predefined zone of the portable container may involve software, algorithms, and

timing schemes.

[00263] At step 1016, the portable container determines whether the portable container is

located within or on a portal that defines a checkout zone. If not, the portable container

branches back to step 1008. If yes, the portable container branches to step 1022, where the

option to checkout is provided and a virtual shopping cart inventory may be displayed. The

portable container may also display a prompt asking the user and/or an employee to confirm

the purchase (step 1024).

[00264] If the user or employee confirms the purchase, the process branches to step 1028.

There, the portable container can communicate with a wireless mobile device and/or a server.

The mobile device and/or server can process payment for the user by deducting an online

bank account or credit card account associated with the user. In some embodiments, this

checkout process can also comprise a reprogramming of tags attached to items within the

portable container. This reprogramming can cause the tags to reflect the changed status of

the items as being purchased items. This reprogramming can cause the tags to no longer

react, or to react differently, when scanned by wireless security devices positioned at the exit

of a store. In this way, items that have been paid for would not trip any security measures

intended to catch shoplifters, but items that have not been paid for can still be detected by

security devices (e.g., RFID readers) positioned at shop exits. The process then branches to

step 1030, at which the mobile device and/or server can either update the store's inventory, or

communicate with another server that updates the store's inventory.

[00265] If the user or employee does not confirm the purchase, the process branches back

to step 1008, where searching for tags is reinitiated. The described process flow diagram is a

subset of possible process flow diagrams described by the inventions herein.

[00266] As illustrated by way of example in FIG. 11, a portable container 1100 may

comprises a first antenna 1101 and a second antenna 1102. Although not shown, additional

antennas may also be disposed within or on the sides or surfaces of the portable container

1100. For example, for containers comprising a rectangular box with six sides, antennas may



be disposed on all six sides, or on five sides (leaving a top side open) so as to define a three

dimensional, rectangular interior volume. Antennas may extend to multiple sides and be

geometries other than substantially planar. The antennas may be coupled with a reader

and/or an interrogator, and may be located such that a predetermined 3 dimensional volume is

defined. The orientation, geometry, and design of the antenna and container can be such that

electromagnetic energy radiated from the antennas are substantially located within the

boundaries of the container. Alternatively, or in addition, t e orientation, geometry, and

design of the antennas can be such that the antennas are more sensitive to electromagnetic

energy radiated from within the three dimensional volume than to electromagnetic energy

originating from sources outside the three dimensional volume. The orientation of one or

more of the antennas, independently of or in conjunction with shielding, may improve the

read accuracy and/or reliability of a portable container. In some embodiments, the one or

more antennas may be attached to the housing of the portable container that defines a three

dimensional interior volume. Together, the one or more antennas may cover at least 25%, at

least 50%, or at least 75% of the housing. As used herein, an antenna is understood to

"cover" part of a housing if the antenna extends substantially throughout, outlines, and/or

otherwise defines a two dimensional area that covers part of the housing. By means of

example, antenna 1102 can be considered to "cover" at least 50% of one surface of the

housing, even though there are gaps between the wires of antenna 1102. This is because the

wires of antenna 1102 extend throughout and defines a two dimensional area that covers at

least 50% of the surface. By means of example, the orientation of one or a plurality of

antennas may create electromagnetic energy that is directed in one or a plurality of directions.

Tags that may be associated with metallic objects, or other objects that may interfere with

reader or interrogator signals, may be read more accurately when antennas are provided with

predefined orientations, or when antennas are provided that effectively surround some or all

of the three dimensional volume.

[00267] As illustrated in FIG. 12, the portable container 1200 comprises a reader 1201 and

an additional mobile object 1202. The additional mobile object 1202 may or may not be

electronic in nature. By means of example, the portable container 1200 is a bag and the

additional mobile object 1202 is a detachable liner bag that is substantially inside of the three

dimensional volume of the portable container 1200. Any items placed within the mobile

object 1202 (detachable liner bag) may be interrogated by an interrogator and read by a

reader configured to inventory items placed within the portable container 1200. By further



means of example the additional mobile object may be affixed to or associated with the

portable container by means of mechanical attachment, magnets, fasteners, and more. The

additional mobile object 1202 may be separated from the portable container 1400, for

example, by pulling it out of the portable container 1200. By means of further example, the

separation of t e additional mobile object 1202 may be prevented until a predetermined event

or set of events including, but not limited to, payment confirmation or store employee

authentication. The additional mobile object 1202 (e.g., detachable liner bag) may comprise

a tag 1203 . When a reader and/or interrogator determines that tag 1203 is no longer within

portable container 1200, the reader and/or interrogator can determine that mobile object 1202

(e.g., detachable liner bag) has been removed from container 1200. This determination can

signal an event, including but not limited to, a checkout process, payment, removal of user

data, and more. Alternatively, the tag 1203 may be added to the additional mobile object

1202. When the reader and/or interrogator determines that tag 1203 has been added to the

three dimensional volume defined by container 1200, this determination can also signal an

event, including but not limited to, a checkout process, payment, removal of user data, and

more.

[00268] A portal may be established by one or more readers associated with a predefined

volume. Portals may have zones and subzones, which may be a two dimensional surface

and/or a three dimensional volume having a certain location and certain dimensions.

Defining a portal, a zone, or a subzone may be desirable for the purposes of locating an

object, such as a portable container, within a given environment, such as a store. As

illustrated by way of example in FIG. 13, a zone of a portal 1300 comprises a first reader

130 1, a second reader 1302, a third reader 1303, and a fourth reader 1304. The readers

communicate with one or a plurality of portable containers 1305, and/or tags placed within

the portable containers 1305 (not shown). In one embodiment, the 3 dimensional volume is

defined by the power density of electromagnetic radiation received by one or more readers.

By means of example, if the power of a signal received from a tag is above a predetermined

threshold value, the tag is read or classified as read by a reader. If the tag is read by 2 or

more readers, then the tag is determined to be present in the 3 dimensional volume. Software

can be used to determine whether an item is within the predetermined 3 dimensional volume.

By means of example, an application may define a tag that is read by one reader to not be

present in the 3 dimensional volume, but a tag that is read by 3 or more readers to be present.

By these means, a 3 dimensional volume may be constructed in conjunction with, or in



absence of, shielding. Still further, information about the signal strength can be used to

determine relative location of a tag to a reader within a predetermined 3 dimensional volume.

By these means, and by way of example, subzones can be conceived within a predetermined

3 dimensional volume. Portals and zones of portals may be additionally be defined by

interrogators, transponders, positioning systems, and other electronic devices.

[00269] Although some of the actions and/or functionalities described herein are described

as being performed by a portable container, these actions and/or functionalities can also be

performed by a portable electronic device. A portable electronic device can be a device that

includes at least one of a reader, interrogator, and/or transponder. This device can be part of

a portable container, or can be a separate device that is placed within the portable container,

according to some embodiments. For example, a portable container as used and described

above may be created by placing a portable electronic device having at least one of a reader,

an interrogator, and/or a transponder within t e container. Conversely, although some of the

actions and/or functionalities described herein are described as being performed by a portable

electronic device, these actions and/or functionalities can also be performed by a portable

container.

[00270] Any of the embodiments and / or features described above in relation to any figure

may be combined with embodiments and / or features described in relation to other figures.

For example, the multiple readers of FIG. 9 may be combined with the interrogators,

transponders, and external wireless devices of FIGS. 1, and 3-7. The charging devices

described in FIG. 7 may be combined with features described in any of the other figures.

Similarly, the antennas described above in relation to FIG. 11 may be combined with features

described in any of the other figures. In general, the embodiments described above in

relation to each of the figures are meant to be exemplary only, and may be combined with

features described in any other figure.

[00271] The terminology used herein is for the purpose of describing particular

embodiments only and is not intended to be limiting of the invention. As used herein, the

singular forms "a", "an" and "the" are intended to include the plural forms as well, unless the

context clearly indicates otherwise. It will be further understood that the terms "comprises"

and/or "comprising," when used in this specification, specify the presence of stated features,

integers, steps, operations, elements, components and/or groups, but do not preclude the

presence or addition of one or more other features, integers, steps, operations, elements,

components, and/or groups thereof. The terms "preferably," "preferred," "prefer,"



"optionally," "may," and similar terms are used to indicate that an item, condition or step

being referred to is an optional (not required) feature of t e invention.

[00272] The corresponding structures, materials, acts, and equivalents of all means or steps

plus function elements in the claims below are intended to include any structure, material, or

act for performing the function in combination with other claimed elements as specifically

claimed. The description of the present invention has been presented for purposes of

illustration and description, but it is not intended to be exhaustive or limited to t e invention

in the form disclosed. Many modifications and variations will be apparent to those of

ordinary skill in the art without departing from the scope and spirit of the invention. The

embodiment was chosen and described in order to best explain the principles of the invention

and the practical application, and to enable others of ordinary skill in the art to understand the

invention for various embodiments with various modifications as are suited to the particular

use contemplated.



What is claimed is:

1. A user-portable container that precisely inventories items within it, the container

comprising:

a housing comprising electromagnetic shielding material that defines at least

part of a three-dimensional interior volume for holding items placed

into the container by a user;

an interrogator positioned in the interior volume and configured to repeatedly

send interrogation signals to detect identifying tags attached to one or

more items within t e interior volume, wherein the shielding material

is configured to at least partially inhibit the interrogation signals from

propagating outside the interior volume and thereby inhibit the

detection of tags outside of the container;

a reader positioned in the interior volume and configured to detect identifying

response signals produced by one or more identifying tags; and

a communication interface configured to send information regarding the

detected response signals so that the response signals may be analyzed

to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

2 . The user-portable container of claim 1, wherein the interrogator and the reader are

part of a single device.

3. The user-portable container of claim 1, wherein the communication interface is

configured to provide the information regarding the response signals to an adjunct

processor configured to maintain an inventory of items disposed within the interior

volume based on the response signals.

4 . The user-portable container of claim 3, wherein the processor is configured to add an

item to the inventory of items only when an identifying response signal associated

with the added item is received at least a plurality of times in response to a pre

determined number of interrogation signals.



5 . The user-portable container of claim 3, wherein the processor is configured to remove

an item from t e inventory of items when the reader does not detect a response signal

from a tag associated with the removed item for a pre-determined number of

consecutive interrogation signals.

6 . The user-portable container of claim 3, wherein the processor is located outside of the

user-portable container.

7 . The user-portable container of claim 3, wherein the processor is part of the user-

portable container.

8 . The user-portable container of claim 1, wherein a signal strength of t e interrogation

signals is selected so as to be sufficient to reach substantially all of the interior

volume, but not substantially stronger.

9 . The user-portable container of claim 1, wherein the communication interface

comprises a wireless communication interface.

10. The user-portable container of claim 1, wherein the user-portable container is

configured to be associated with a user for a temporary period of time.

11. The user-portable container of claim 1, wherein the electromagnetic shielding

material is configured to at least partially inhibit the response signals produced by

tags from propagating outside the interior volume.

12. The user-portable container of claim 1, wherein the interrogator is configured to send

the interrogation signals at a rate of at least five times per second.

13. The user-portable container of claim 3, wherein

the user-portable container comprises a liner bag disposed within the interior

volume, the liner bag comprising a liner tag that produces liner tag

response signals;

the reader is configured to detect the liner tag response signals; and

the adjunct processor is configured to:



determine, via the reader, a presence or absence of the liner tag

response signals, and

based on the presence or absence of the liner tag response signals,

initiate an automatic checkout event.

14. A system that precisely inventories items within a user-portable container, the system

comprising:

an interrogator positioned outside t e user-portable container and configured

to repeatedly send interrogation signals to detect identifying tags

attached to one or more items; and

the user-portable container comprising:

a housing comprising electromagnetic shielding material that defines at

least part of a three-dimensional interior volume for holding

items placed into the container by a user,

a reader positioned in the interior volume and configured to detect

identifying response signals produced by one or more

identifying tags in response to the repeated interrogation

signals, wherein the electromagnetic shielding material is

configured to at least partially inhibit the response signals from

propagating outside the interior volume, and

a communication interface configured to send information regarding

the detected response signals so that the response signals may

be analyzed to determine whether the one or more identifying

tags are within the interior volume or outside the interior

volume.

15 . The system of claim 14, wherein the communication interface is configured to

provide the information regarding the response signals to an adjunct processor

configured to maintain an inventory of items disposed within the interior volume

based on the response signals.



16. The system of claim 15, wherein the processor is configured to add an item to the

inventory of items only when an identifying response signal associated with the item

is received at least a plurality times in response to a pre-determined number of

interrogation signals.

17. The system of claim 15, wherein t e processor is configured to remove an item from

the inventory of items when the reader does not detect a response signal from a tag

associated with the removed item for a pre-determined number of consecutive

interrogation signals.

18. The system of claim 15, wherein the processor is located outside of the user-portable

container.

19. The system of claim 15, wherein the processor is part of the user-portable container.

20. The system of claim 14, wherein the interrogator is part of a portal device installed at

a fixed location.

21. The system of claim 14, wherein t e interrogator is part of a mobile device.

22. The system of claim 14, wherein the user-portable container is configured to be

associated with a user for a temporary period of time.

23. The system of claim 14, wherein

the interrogation signals are within a first wavelength range;

the response signals are within a second wavelength range; and

the electromagnetic shielding material is configured to absorb or reflect

electromagnetic signals within the second wavelength range more

effectively than electromagnetic signals within the first wavelength

range.

24. The system of claim 14, wherein the shielding material of the user-portable container

defines an opening into the interior volume, and wherein the interrogator is

configured to send the repeated interrogation signals through the opening.



25 . A system that precisely inventories items within a user-portable container, the system

comprising:

the user-portable container comprising:

a housing comprising electromagnetic shielding material that defines at

least part of a three-dimensional interior volume for holding

items placed into the container by a user, and

an interrogator positioned in the interior volume and configured to

repeatedly send interrogation signals to detect identifying tags

attached to one or more items, wherein the shielding material is

configured to at least partially inhibit the interrogation signals

from propagating outside the interior volume and thereby

inhibit the detection of tags outside of the container;

a reader positioned outside the interior volume and configured to detect

identifying response signals produced by one or more identifying tags

in response to the repeated interrogation signals; and

a communication interface configured to send information regarding the

detected response signals so that the response signals may be analyzed

to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

26. The system of claim 25, wherein the communication interface is configured to send

the information regarding the detected response signals to an adjunct processor

configured to maintain an inventory of items disposed within the interior volume

based on the response signals.

27. The system of claim 26, wherein the processor is configured to add an item to the

inventory of items only when an identifying response signal associated with the item

is received at least a plurality of times in response to a pre-determined number of

interrogation signals.

28. The system of claim 26, wherein the processor is configured to remove an item from

the inventory of items when the reader does not detect a response signal from a tag



associated with the removed item for a pre-determined number of consecutive

interrogation signals.

29. The system of claim 25, wherein t e user-portable container is configured to be

associated with a user for a temporary period of time.

30. The system of claim 25, wherein

the interrogation signals are within a first wavelength range;

the response signals are within a second wavelength range; and

the electromagnetic shielding material is configured to absorb or reflect

electromagnetic signals within the first wavelength range more

effectively than electromagnetic signals within the second wavelength

range.

31. The system of claim 25, wherein the shielding material of the user-portable container

defines an opening into the interior volume, and wherein the reader is configured to

detect response signals that exit the interior volume through the opening.

32. A user-portable container that precisely inventories items within it, the container

comprising:

a housing that defines at least part of a three-dimensional interior volume for

holding items placed into the container by a user;

an interrogator positioned in the interior volume and configured to repeatedly

send interrogation signals to detect identifying tags attached to one or

more items within the interior volume;

a plurality of readers disposed at multiple positions within the three-

dimensional volume, the readers configured to detect identifying

response signals produced by one or more identifying tags in response

to the repeated interrogation signals; and

a communication interface configured to send information regarding the

detected response signals so that the response signals may be analyzed



to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

33 . The user-portable container of claim 32, wherein the communication interface is

configured to provide t e information regarding the response signals to an adjunct

processor configured to, for a particular tag of t e one or more tags:

determine how many readers detect a response signal associated with the

particular tag;

if the number of readers is less than a minimum number of readers, determine

that the particular tag is likely not within the interior volume;

if the number of readers is greater than or equal to the minimum number of

readers, determine that the particular tag is likely within the interior

volume;

maintain an inventory of items disposed within the interior volume; and

add an item associated with the particular tag to the inventory of items only

when the processor determines that the particular tag is likely within

the interior volume at least a plurality of times in response to a pre

determined number of interrogation signals.

34. The user-portable container of claim 33, wherein the processor is configured to

remove an item from the inventory of items when the processor determines that a tag

associated with the removed item is likely not within the interior volume for a pre

determined number of consecutive interrogation signals.

35 . The user-portable container of claim 33, wherein the processor is located outside of

the user-portable container .

36. The user-portable container of claim 33, wherein the processor is located at the user-

portable container.

37. The user-portable container of claim 32, wherein the plurality of readers each

comprise at least one directional antenna that is configured to be more sensitive to



electromagnetic signals originating from within the interior volume than to

electromagnetic signals originating from outside the interior volume.

38. The user-portable container of claim 32, wherein t e plurality of readers are

configured to detect identifying response signals when the response signals have a

signal strength above a minimum signal strength threshold.

39. The user-portable container of claim 33, wherein

the interior volume is divided into a plurality of spatial sub-zones; and

the processor is configured to, for the particular tag:

determine a subset of readers that detect the response signal associated

with the particular tag, and

assign the particular tag to a sub-zone of the plurality of sub-zones

based on the subset of readers.

40. The user-portable container of claim 33, wherein

the interior volume is divided into a plurality of spatial sub-zones; and

the processor is configured to, for the particular tag:

assign the particular tag to a sub-zone of the plurality of sub-zones

based on received signal strength indices for each reader that

detects the response signal associated with the particular tag.

41. A system that precisely inventories items within a user-portable container, the system

comprising:

an interrogator positioned outside the user-portable container and configured

to repeatedly send interrogation signals to detect identifying tags

attached to one or more items;

the user-portable container comprising:



a housing that defines at least part of a user-portable three-dimensional

interior volume for holding items placed into the container by a

user, and

a plurality of readers disposed at multiple positions within the three-

dimensional volume, t e readers configured to detect

identifying response signals produced by one or more

identifying tags in response to the repeated interrogation

signals; and

a communication interface configured to send information regarding the

detected response signals so that the response signals may be analyzed

to determine whether the one or more identifying tags are within the

interior volume or outside the interior volume.

42. The system of claim 41, wherein the communication interface is configured to

provide the information regarding the response signals to an adjunct processor

configured to, for a particular tag of the one or more tags:

determine how many readers detect a response signal associated with the

particular tag;

if the number of readers is less than a minimum number of readers, determine

that the particular tag is likely not within the interior volume;

if the number of readers is greater than or equal to the minimum number of

readers, determine that the particular tag is likely within the interior

volume;

maintain an inventory of items disposed within the interior volume; and

add an item associated with the particular tag to the inventory of items when

the processor determines that the particular tag is within the interior

volume at least a plurality of times in response to a pre-determined

number of interrogation signals.



43. The system of claim 42, wherein t e processor is configured to remove an item from

the inventory of items when the processor determines that a tag associated with the

removed item is likely not within the interior volume for a pre-determined number of

consecutive interrogation signals.

44. The system of claim 42, wherein the processor is located at the user-portable

container.

45 . The system of claim 42, wherein the processor is located outside of the user-portable

container.

46. The system of claim 41, wherein the plurality of readers each comprise at least one

directional antenna that is configured to be more sensitive to electromagnetic signals

originating from within the interior volume than to electromagnetic signals originating

from outside the interior volume.

47. The system of claim 41, wherein the plurality of readers are configured to detect

identifying response signals when the response signals have a signal strength above a

minimum signal strength threshold.

48. The system of claim 42, wherein

the interior volume is divided into a plurality of spatial sub-zones; and

the processor is configured to, for the particular tag:

determine a subset of readers that detect the response signal associated

with the particular tag, and

assign the particular tag to a sub-zone of the plurality of sub-zones

based on the subset of readers.

49. The system of claim 42, wherein

the interior volume is divided into a plurality of spatial sub-zones; and

the processor is configured to, for the particular tag:



assign the particular tag to a sub-zone of the plurality of sub-zones

based on received signal strength indices for each reader that

detects the response signal associated with the particular tag.

50. A user-portable container that precisely inventories items within it, the container

comprising:

a housing that defines at least part of a three-dimensional interior volume for

holding items placed into the container by a user;

an interrogator disposed within the interior volume and configured to

repeatedly send interrogation signals to detect identifying tags attached

to one or more items within the interior volume;

a reader disposed within the interior volume, the reader configured to detect

identifying response signals produced by one or more identifying tags

in response to the repeated interrogation signals; and

an adjunct processor configured to confirm whether the one or more tags are

within the interior volume or outside the interior volume, the processor

configured to:

maintain an inventory of items disposed within the interior volume,

and

add an item to the inventory of items only when an identifying

response signal associated with the item is received at least a

plurality of times in response to a pre-determined number of

interrogation signals.

51. The user-portable container of claim 50, wherein the processor is located outside the

user-portable container.

52. The user-portable container of claim 50, wherein at least two of the interrogator, the

reader, and the processor are part of a single device.



53. The user-portable container of claim 50, wherein t e processor is configured to

remove an item from the inventory of items when t e reader does not detect a

response signal from a tag associated with the removed item for a pre-determined

number of consecutive interrogation signals.

54. The user-portable container of claim 50, wherein at least one of the reader and the

interrogator are coupled to at least one antenna attached to the housing.

55. The user-portable container of claim 54, wherein the at least one antenna covers at

least 25% of the housing.

56. The user-portable container of claim 54, wherein the at least one antenna covers at

least 50% of the housing.

57. The user-portable container of claim 54, wherein the at least one antenna covers at

least 75% of the housing.

58. The user-portable container of claim 50, wherein the reader is coupled to at least one

antenna configured to be more sensitive to response signals originating from within

the interior volume than to response signals originating from outside the interior

volume.

59. The user-portable container of claim 50, wherein the interrogator is coupled to at least

one antenna configured to direct the interrogation signals towards the interior of the

interior volume.

60. The user-portable container of claim 50, wherein the reader is configured to detect

identifying response signals when the response signals have a signal strength above a

minimum signal strength threshold.

61. A system that precisely inventories items within a user-portable container, the system

comprising:

an interrogator located outside the user-portable container configured to

repeatedly send interrogation signals to detect identifying tags attached

to one or more items;



the user-portable container comprising:

a housing that defines at least part of a three-dimensional interior

volume for holding items placed into the container by a user,

and

a reader disposed within the interior volume, the reader configured to

detect identifying response signals produced by one or more

identifying tags in response to the repeated interrogation

signals; and

an adjunct processor configured to confirm whether the one or more tags are

within t e interior volume or outside the interior volume, the processor

configured to:

maintain an inventory of items disposed within the interior volume,

and

add an item to the inventory of items only when an identifying

response signal associated with the item is received at least a

plurality of times in response to a pre-determined number of

interrogation signals.

62. The system of claim 61, wherein the interrogator is part of a portal device having a

fixed location.

63 . The system of claim 61, wherein the interrogator is part of a mobile device.

64. The system of claim 61, wherein the processor is located outside the user-portable

container.

65 . The system of claim 61, wherein the processor is located at the user-portable

container.

66. The system of claim 61, wherein the processor is configured to be in communication

with the reader via a wireless connection.



67. The system of claim 61, wherein the reader is coupled to at least one antenna attached

to t e housing.

68. The system of claim 67, wherein the at least one antenna covers at least 25% of t e

housing.

69. The system of claim 67, wherein the at least one antenna covers at least 50% of the

housing.

70. The system of claim 67, wherein the at least one antenna covers at least 75% of the

housing.

71. The system of claim 61, wherein the reader is coupled to at least one antenna

configured to be more sensitive to response signals originating from within the

interior volume than to response signals originating from outside the interior volume.

72. A method for precisely inventorying items placed within a user-portable three-

dimensional interior volume defined by a user-portable container, the method

comprising:

repeatedly sending, from an interrogator, interrogation signals for detecting

identifying tags attached to one or more items within the interior

volume;

detecting, at a reader, response signals produced by one or more identifying

tags in response to the repeated interrogation signals; and

confirming whether the one or more identifying tags are within the interior

volume or outside the interior volume by:

maintaining an inventory of items disposed within the interior volume;

and

adding an item to the inventory of items only when an identifying

response signal associated with the item is received at least a

plurality of times in response to a pre-determined number of

interrogation signals.



73 . The method of claim 72, further comprising removing an item from t e inventory of

items when the reader does not detect a response signal from a tag associated with the

removed item for a pre-determined number of consecutive interrogation signals.

74. The method of claim 72, wherein the item is added to the inventory of items only

when the identifying response signal associated with the item is received at least five

times in response to at least ten interrogation signals.

75 . A method for generating a history of the changing contents of a user-portable

container over space and time, the user-portable container defining a user-portable

three-dimensional interior volume, the method comprising:

using an indoor positioning system to monitor over time a position of the user-

portable container within an indoor space;

monitoring contents of the user-portable container over time by:

repeatedly sending interrogation signals from at least one interrogator

to interrogate the contents of the user-portable container, and

using a reader disposed within the user-portable container to detect

response signals produced by one or more tags attached to one

or more items placed within the interior volume in response to

the repeated interrogation signals; and

generating the history of the changing contents of the user-portable container

over space and time based on the monitored position and the monitored

contents.

76. The method of claim 75, further comprising:

associating the user-portable container with a user identity; and

associating the history with the user identity.

77. The method of claim 75, wherein



the positioning system comprises a location tag affixed to t e user-portable

container and a plurality of transponders located at different positions

within t e indoor space; and

monitoring the position of the user-portable container comprises:

receiving, at one or more of the transponders, a location signal

produced by the location tag.

78. The method of claim 77, wherein

monitoring the position of the user-portable container further comprises

repeatedly transmitting, from the one or more transponders, location

polling signals; and

the location tag is a passive tag configured to produce the location signal by

modulating at least one of the location polling signals.

79. The method of claim 75, wherein the at least one interrogator is located at the user-

portable container.

80. The method of claim 75, wherein the at least one interrogator is located outside the

user-portable container.

81. The method of claim 75, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit the

interrogation signals from propagating outside the interior volume.

82. The method of claim 75, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit the response

signals from propagating outside the interior volume.

83 . The method of claim 75, wherein the history of the changing contents is generated by

at least one of a processor within the user-portable container, a processor of a mobile

device, and a remote server.



84. The method of claim 76, wherein associating the user-portable container with the user

comprises establishing a wireless communication session with a mobile device

associated with the user.

85 . The method of claim 76, wherein associating the user-portable container with the user

comprises reading, by the user-portable container, media associated with the user.

86. The method of claim 76, wherein associating the user-portable container with the user

comprises receiving, via a user interface, login information from t e user.

87. A system for generating a history of t e changing contents of a user-portable

container over space and time, the system comprising:

an interrogator configured to repeatedly send interrogation signals;

the user-portable container, the container defining a user-portable three-

dimensional interior volume, the container comprising:

a reader configured to detect response signals produced by one or more

tags attached to one or more items placed within the interior

volume in response to the repeated interrogation signals, and

a transponder configured to wirelessly transmit information regarding

the detected response signals;

an indoor positioning system configured to monitor over time a position of the

user-portable container within an indoor space; and

at least one processing station configured to:

receive the information regarding the detected response signals

transmitted by the transponder,

monitor contents of the user-portable container over time based on the

received information, and



generate t e history of the changing contents of the user-portable

container over space and time based on the monitored position

and the monitored contents.

88. The system of claim 87, wherein the positioning system comprises:

a location tag affixed to the user-portable container; and

a plurality of transponders located at different positions within the indoor

space configured to receive a location signal produced by the location

tag.

89. The system of claim 88, wherein

the plurality of transponders are further configured to repeatedly transmit

location polling signals; and

the location tag is a passive tag configured to produce the location signal by

modulating at least one of the location polling signals.

90. The system of claim 87, wherein the at least one interrogator is located at the user-

portable container.

91. The system of claim 87, wherein the at least one interrogator is located outside the

user-portable container.

92. The system of claim 87, wherein the user-portable container comprises shielding

material configured to at least partially inhibit the interrogation signals from

propagating outside the interior volume.

93. The system of claim 87, wherein the user-portable container comprises shielding

material configured to at least partially inhibit the response signals from propagating

outside the interior volume.

94. The system of claim 87, wherein the server is configured to associate the user-

portable container with a user identity, and to associate the generated history with the

user identity.



95 . A system configured to inventory items within a user-portable container uniquely

associated with a specific user, the system comprising:

the user-portable container, the container defining a portable three-

dimensional interior volume, the container comprising a programmable

circuit configured to store a user identity uniquely associated with the

specific user;

an interrogator configured to repeatedly send interrogation signals;

a reader configured to detect identifying response signals produced by tags

attached to items within the interior volume in response to the repeated

interrogation signals; and

at least one processor configured to:

inventory items disposed within the interior volume based on the

response signals,

query the programmable circuit to determine the stored user identity,

and

associate t e inventory with the user identity.

96. The system of claim 95, wherein the user identity is an anonymous user identity that

uniquely identifies the user but does not provide information regarding a personal

name of the user.

97. The system of claim 95, wherein at least one of the interrogator, the reader, and the at

least one processor are located outside the user-portable container.

98. The system of claim 95, wherein the interrogator, the reader, and the at least one

processor are part of a portal device located outside the user-portable container.

99. The system of claim 98, wherein the portal device defines a three dimensional volume

configured to receive the user-portable container.



100. The system of claim 98, wherein the portal device defines a two dimensional

surface configured to receive the user-portable container.

101. The system of claim 98, wherein the portal device is located at an exit of a

store.

102. The system of claim 95, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit t e

interrogation signals from propagating to tags attached to items outside the interior

volume.

103. The system of claim 95, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit the reader

from detecting response signals produced by tags located outside the interior volume.

104. The system of claim 95, wherein the at least one processor is configured to

update a user profile associated with the user identity based on the inventory.

105. The system of claim 95, wherein the at least one processor is configured to

perform an automatic checkout operation by calculating a total payment based on the

inventory, and by charging a payment account associated with the user identity.

106. The system of claim 95, wherein the system further comprising a display,

wherein t e at least one processor is configured to display the inventory associated

with the user identity on the display.

107. The system of claim 95, wherein the programmable circuit is reprogrammable

to store a second user identity.

108. A method for inventorying items within a user-portable container uniquely

associated with a specific user, the method comprising:

repeatedly sending, from an interrogator, interrogation signals;

detecting, at a reader, identifying response signals produced by tags attached

to items within the user-portable container;



generating, at at least one processor communicably coupled to t e reader, an

inventory of items disposed within the user-portable container based

on the response signals;

receiving, at a transponder communicably coupled to the at least one

processor, a user identity stored at a programmable circuit at the user-

portable container, wherein the user identity is uniquely associated

with the specific user; and

associating t e generated inventory with the user identity.

109. The method of claim 108, wherein the user identity is an anonymous user

identity that uniquely identifies the user but does not provide information regarding a

personal name of the user.

110. The method of claim 108, wherein at least one of the interrogator, the reader,

the at least one processor, and the transponder are located outside the user-portable

container.

111. The method of claim 108, wherein the interrogator, the reader, the at least one

processor, and the transponder are part of a portal device located outside the user-

portable container.

112. The method of claim 111, wherein the portal device defines a three

dimensional volume configured to receive the user-portable container.

113. The method of claim 111, wherein the portal device defines a two dimensional

surface configured to receive the user-portable container.

114. The method of claim 111, wherein the portal device is located at an exit of a

store.

115. The method of claim 108, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit the

interrogation signals from propagating to tags attached to items outside the interior

volume.



116. The method of claim 108, wherein the user-portable container comprises

electromagnetic shielding material configured to at least partially inhibit the reader

from detecting response signals produced by tags located outside the interior volume.

117. The method of claim 108, further comprising updating, at t e at least one

processor, a user profile associated with the user identity based on the inventory.

118 . The method of claim 108, further comprising performing, at the at least one

processor, an automatic checkout operation by calculating a total payment based on

the inventory, and by charging a payment account associated with the user identity.

119. The method of claim 108, further comprising displaying, at a display

communicably coupled to the at least one processor, the inventory associated with the

user identity.

120. The method of claim 108, wherein the programmable circuit is

reprogrammable to store a second user identity.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-49 are directed toward user-portable container that precisely inventories items within it, the container comprising a
housing comprising electromagnetic shielding material and a communication interface configured to send information regarding the
detected response signals so that the response signals may be analyzed to determine whether the one or more identifying tags are
within the interior volume or outside the interior volume.

Group II: Claims 50-74 are directed toward a user-portable container that precisely inventories items within it, the container comprising
an adjunct processor configured add an item to the inventory of items only when an identifying response signal associated with the item
is received at least a plurality of times in response to a pre-determined number of interrogation signals.

Group III: Claims 75-94 are directed toward a system for generating a history of the changing contents of a user-portable container over
space and time, the system comprising a processing station generating the history of the changing contents of the user-portable
container over space and time based on the monitored position and the monitored contents.

Group IV: Claims 95-120 are directed toward a system configured to inventory items within a user-portable container uniquely
associated with a specific user, the system comprising a one processor configured to inventory items disposed within the interior volume
based on the response signals, query the programmable circuit to determine the stored user identity, and associate the inventory with
the user identity.

The inventions listed as Groups l-IV do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features.

Group I has at least a housing comprising electromagnetic shielding material that defines at least part of a three-dimensional interior
volume for holding items placed into the container by a user, wherein the shielding material is configured to at least partially inhibit the
interrogation signals from propagating outside the interior volume and thereby inhibit the detection of tags outside of the container, and
a communication interface configured to send information regarding the detected response signals so that the response signals may be
analyzed to determine whether the one or more identifying tags are within the interior volume or outside the interior volume that Groups
ll-IV do not have.

Group II has at least an adjunct processor configured to confirm whether the one or more tags are within the interior volume or outside
the interior volume, the processor configured to maintain an inventory of items disposed within the interior volume, and add an item to
the inventory of items only when an identifying response signal associated with the item is received at least a plurality of times in
response to a pre-determined number of interrogation signals that Groups I, III, and IV do not have.

Group III has at least generating the history of the changing contents of the user-portable container over space and time based on the
monitored position and the monitored contents that Groups I, II, and IV do not have.

Group IV has at least at least one processor configured to inventory items disposed within the interior volume based on the response
signals, query the programmable circuit to determine the stored user identity, and associate the inventory with the user identity that
Groups I, II, and IV do not have.

The common technical features of Groups l-IV are at least a user-portable container that precisely inventories items within it, the
container comprising a housing comprising at least part of a three-dimensional interior volume for holding items placed into the container
by a user, an interrogator positioned in the interior volume and configured to repeatedly send interrogation signals to detect identifying
tags attached to one or more items within the interior volume, a reader positioned in the interior volume and configured to detect
identifying response signals produced by one or more identifying tags. These common features are disclosed by US 2010/0252626 A 1
to ELIZONDO, R et al. (hereinafter 'Elizondo'). Elizondo discloses a user-portable container that precisely inventories items within it
(portable container inventory control system, abstract), the container comprising a housing comprising at least part of a
three-dimensional interior volume for holding items placed into the container by a user (portable container 3, such as tool boxes
providing and interior volume for holding all types of items, paragraph [0002] and [0012]), an interrogator positioned in the interior
volume and configured to repeatedly send interrogation signals to detect identifying tags attached to one or more items within the interior
volume (computer system 26 that automatically monitors the taking and returning operations of items that use RFID sensors to detect
the RFID tags 4 every 300 seconds (repeatedly send interrogatio signals), abstract, paragraphs [0050], [0052], [0061]], [0063]) a reader
positioned in the interior volume and configured to detect identifying response signals produced by one or more identifying tags (the
computer system 26 includes a ID reader 28 that reads container IDs or RFID tags to monitor items associated with RFID tags 4,
abstract, paragraphs [0050], [0061]).

Since the common technical feature is previously disclosed by the Elizondo reference, these common features are not special and so
Groups l-IV lack unity.
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