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and/or readers, provided in communication with a computing system or net-
work. A worker may contact one or more portions of the input surface, and
thereby cause one or more of the RFID transmitting devices to transmit one
or more RFID signals including information, data, commands or instructions
to be provided to the RFID receiving devices. Audible, visible or haptic feed-
back may be provided to the worker in response to the transmission of the
one or more RFID signals.
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DYNAMIC RFID-BASED INPUT DEVICES

BACKGROUND

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Application No. 14/524,638, filed
October 27, 2014, entitled “DYNAMIC RFID-BASED INPUT DEVICES”, which is

incorporated herein by reference in its entirety.

[0002] Workers in industrial and commercial environments commonly use computers
and computer devices to perform any number of tasks, or to execute any number of
functions. For example, workers may use a computer to identify or authenticate
themselves, to access information (e.g., instructions or data) or to report or confirm their
performance of one or more actions or activities. In order to operate a computer, workers
typically manipulate an input device such as a keyboard or a mouse. Such input devices
may be used to provide information, to enter commands, to select or manipulate one or

more interactive elements, or to otherwise execute any relevant function.

[0003] Typically, input devices may include a variety of standard, fixed features that
are configured for use in any number of applications that may operate on the computers
with which the devices are associated. For example, most computer keyboards in the
United States include keys corresponding to letters, numbers and symbols arranged in a
standard QWERTY layout with specific locations that cannot be modified, while most
mouses or other pointing devices are provided with a standard number (e.g., one, two or

three) of buttons in addition to navigational elements such as balls or wheels.

[0004] Because most input devices are of a general “one-size-fits-all” nature, however,
the input devices may not be customized for use by a particular user or for a specific
application. Users of a word processing application, a spreadsheet application and a web
browser operating on a single computer, for example, must typically use the same mouse
or pointing device to select interactive features and use the same keyboard to enter
information or data on each of the different applications despite their unique functions and
purposes. Furthermore, providing commands or instructions to a computer using such an
input device typically requires a user to enter a number of alphanumeric characters in
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combination with one or more special-purpose keys (e.g., function keys). Moreover, input
devices typically must feature their own onboard power supplies (e.g., batteries), or be

tethered to one or more power supplies by hard-wired means.

[0005] Computer input devices are also typically unable to identify or discern an
identity of a user who uses such devices in operation. Therefore, if the user has one or
more preferences for operating a computer or an application running thereon, he or she
must manually enter or select such preferences, or configure the computer or application
according to such preferences, using an input device. Additionally, while in many
applications, a user of a computer must authenticate himself or herself or otherwise
establish his or her qualifications by entering a user name, a password, a passcode, a
personal identification number (or “PIN”) or another authenticating code through an input
device, the input device itself operates in the same manner regardless of who is actually
controlling its operation. Thus, if another person obtains the user’s authenticating code,
perhaps by surreptitious means, that other person may input the code into the computer
and execute one or more actions or enter one or more instructions on behalf of the user,
and the input device will interpret such actions or instructions as if the actions or

instructions had been provided by the user.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIGS. 1A through 1D are views of components of one system including a
dynamic RFID-based input device in accordance with embodiments of the present

disclosure.

[0007] FIG. 2 is a block diagram of components of one system including a dynamic

RFID-based input device in accordance with embodiments of the present disclosure.

[0008] FIG. 3 is a flow chart of one process utilizing a dynamic RFID-based input

device in accordance with embodiments of the present disclosure.

[0009] FIGS. 4A through 4C are views of components of one system including a
dynamic RFID-based input device in accordance with embodiments of the present

disclosure.

[0010] FIG. 5 is a flow chart of one process utilizing a dynamic RFID-based input

device in accordance with embodiments of the present disclosure.
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[0011] FIGS. 6A through 6C are views of components of one system including a
dynamic RFID-based input device in accordance with embodiments of the present

disclosure.

[0012] FIGS. 7A and 7B are views of components of one system including a dynamic

RFID-based input device in accordance with embodiments of the present disclosure.

[0013] FIG. 8 is a view of components of one system including a dynamic RFID-

based input device in accordance with embodiments of the present disclosure.

DETAILED DESCRIPTION

[0014] As is set forth in greater detail below, the present disclosure is directed to the
use of dynamic input controllers including one or more radio frequency identification (or
“RFID”) devices in communication with computers or computer-based systems. More
specifically, the systems and methods disclosed herein are directed to the use of portable
input surfaces in the vicinity of input stations, wherein the input surfaces feature one or
more manually activated RFID transmitting devices (e.g., tags) provided therein, and the
input stations having one or more RFID reading systems or receiving devices (e.g.,
antennas and/or readers) with static or dynamic transmitting elements containing volatile

or non-volatile memory components.

[0015] In accordance with the present disclosure, portable input surfaces may be
formed from substantially thin materials in a single layer or in multiple layers, and may
include manually activated RFID tags as well as other non-manually activated, or
automatic, RFID tags (e.g., passive RFID tags) and/or other feedback devices provided
thereon. The number, type and purpose of the manually activated RFID tags provided in
the portable input surfaces may be selected and/or customized on any basis, including but
not limited to the preferences, qualifications or permissions of a user of a portable input
surface or the purpose or application for which the portable input surface is provided. The
input stations may include one or more RFID reading systems, along with one or more
feedback devices (e.g., audio speakers, video displays or monitors, or haptic vibrating
elements), and may be connected to one or more computer systems via wired or wireless
means. The RFID antennas may be provided within the input stations, or within a vicinity
of the input stations, in any manner, such as by embedding one or more of the RFID
antennas into one or more components of the input stations (such as a working surface), or
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by suspending the RFID antennas above or in close proximity to such components, within
an expected range of one or more users of the portable input surfaces. Information, data,
commands or instructions may be transmitted from the portable input surfaces to the input
stations in the form of RFID signals, either independently or simultaneously, and the input
stations may interpret such signals and cause one or more instructions to be provided to
computer systems, or actions to be executed by such computer systems, on behalf of the

Users.

[0016] Referring to FIGS. 1A through 1D, a system 100 including dynamic RFID-
based input devices is shown. As is shown in FIG. 1A, the system 100 includes an input
surface 150A and an input station 160. The input surface 150A includes a top layer 151A
and a bottom layer 153A. Sandwiched between the top layer 151A and the bottom layer
153A, a plurality of manually activated RFID devices 152A-1, 152A-2, 152A-3, 152A-4,
152A-5, 152A-6, 152A-7, 152A-8, 152A-9 and an automatic RFID device 152A-10 are
adhered to the bottom layer 153A. As is also shown in FIG. 1A, each of the manually
activated RFID devices 152A-i includes a gap or a break 154A-i in series with a microchip
or other memory component 156A-i and an antenna 158 A-i, with the gap or break 154A-i
aligned to be closed upon contact with a corresponding contact point, thereby causing
information stored in the memory component 156A-7 to be transmitted to a nearby RFID
receiving device by way of the antenna 158 A-i. Moreover, the automatic RFID device
152A-10 further includes a microchip or other memory component 156A-10 and an
antenna 158A-10, and is configured to automatically transmit information stored in the
memory component 156A-10 when the antenna 158A-10 is within range of an RFID
receiving device, without requiring any contact to be made with a corresponding portion

of the top layer 151A.

[0017] Additionally, the top layer 151A includes a plurality of contact points 155A-1,
155A-2, 155A-3, 155A-8, 155A-9 and a partially transparent layer 157A comprising the
letters “ON.” Similarly, the bottom layer 153 A also includes a perforation 159A
comprising the layers “ON.” The top layer 151A and the bottom layer 153 A of the input
surface 150A are aligned such that ecach of the contact points 155A-1, 155A-2, 155A-3,
155A-8, 155A-9 is provided above a corresponding manually activated RFID device
152A-1, 152A-2, 152A-3, 152A-8, 152A-9, and the partially transparent layer 157A is
provided above the perforation 159A. The RFID devices 152A-4, 152A-5, 152A-6, 152A-
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7 do not have a corresponding contact point associated therewith, and are therefore

inactive.

[0018] The input station 160 comprises an easel or other working surface 161 having
an RFID antenna 162 provided substantially centrally thereon, as well as a light emitting
diode (“LED”) illuminator 164 and an audio speaker 166. The illuminator 164 and the
audio speaker 166 may be functionally joined with the RFID antenna 162 and configured
to project light or sounds when one or more of the RFID antennas senses an RFID device
within a predetermined range. Additionally, the input station 160 is configured such that
when the input surface 150A is placed upon the easel 161, the RFID devices 152A-1,
152A-2, 152A-3, 152A-4, 152A-5, 152A-6, 152A-7, 152A-8, 152A-9, 152A-10 will be
provided in close proximity to the RFID antenna 162, e.g., within an operating range of
the RFID antenna 162, such that the RFID antenna 162 may receive any RFID signals
transmitted by one or more of the RFID devices 152A-1, 152A-2, 152A-3, 152A-8, 152A-
9 upon contact with one or more of the contact points 155A-1, 155A-2, 155A-3, 155A-8,
155A-9. Likewise, when the input surface 150A is placed upon the easel 161, the partially
transparent layer 157A and the perforation 159A will be disposed above the illuminator
164, such that light projected by the illuminator will pass through the perforation 159A to

the partially transparent layer 157A, and be visible to one or more users thereof.

[0019] In accordance with the present disclosure, input surfaces having a plurality of
manually activated RFID tags, such as the input surface 150A of FIG. 1A, may be
provided in a vicinity of input stations having one or more associated RFID antennas, such
as the input station 160 of FIG. 1A, and used to wirelessly transmit information, data,
commands or instructions in a contact-free manner. Referring to FIG. 1B, the system 100
further includes a server 132 in communication with the input station 160 and the RFID
antenna 162 (not shown), and a display monitor 165 associated with the server 132. The
system 100 shown in FIG. 1B includes the input surface 150A placed upon the easel 161
of the input station 160.

[0020] As is shown in FIG. 1B, when the input surface 150A is placed upon the input
station 160, the illuminator 164 may be lit, thereby causing light to pass through the
perforation 159A (not shown) and the partially transparent layer 157A, and providing an
indication that the input surface 150A may receive contact from a user 140A.

Subsequently, when the user 140A contacts one or more of the contact points 155A-1,
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155A-2, 155A-3, 155A-8, 155A-9 on the top layer 151A, one or more RFID signals are
transmitted from the corresponding RFID devices 152A-1, 152A-2, 152A-3, 152A-8,
152A-9 to the RFID antenna 162, and such signals may comprise one or more instructions
or cause the server 132 to perform one or more actions. As is also shown in FIG. 1B,
information or data including a menu for entering instructions or executing actions on

behalf of the user 140A may be expressed on the display monitor 165.

[0021] Moreover, contact with one or more of the contact points 155A-1, 155A-2,
155A-3, 155A-8, 155A-9 by the user 140A which energizes a corresponding one or more
of the corresponding RFID devices 152A-1, 152A-2, 152A-3, 152A-8, 152A-9 may
further cause the input station 160 and/or the server 132 to provide feedback to the user
140A, such as the playing of tones, music or other sounds from the audio speaker 166.
Alternatively, feedback may be provided by one or more haptic vibrating systems (not
shown) in one or more locations within the input station 160 and/or on the easel 161,
which may generate a vibrating signal upon contact with one or more of the contact points
155A-1, 155A-2, 155A-3, 155A-8, 155A-9 by the user 140A, or in response to RFID

signals transmitted following such contact, as directed by the server 132.

[0022] Additionally, the input surfaces and input stations may be customized based on
the preferences, qualifications or permissions of a user, as well as the operational
requirements of one or more applications with which such surfaces or stations are to be
provided, and one or more of different input surfaces may be interchangeably provided at
an input station for different users or applications. Referring to FIG. 1C, the system 100 is
shown with the input surface 150A removed from the easel 161, and an input surface

150C being placed on the easel 161.

[0023] The input surface 150C shown in FIG. 1C includes a top layer 151C and a
bottom layer 153C, with a plurality of contact points 155C-1, 155C-2, 155C-3, 155C-4,
155C-5, 155C-6, 155C-8, 155C-9 provided on the top layer 151C. Like the input surface
150A of FIG. 1A, the input surface 150C of FIG. 1C further includes a plurality of
manually activated RFID devices (not shown) provided between the top layer 151C and
the bottom layer 153C, such that each of the contact points 155C-1, 155C-2, 155C-3,
155C-4, 155C-5, 155C-6, 155C-8, 155C-9 is positioned above a corresponding manually
activated RFID device. The input surface 150C of FIG. 1C includes eight contact points
155C-1, 155C-2, 155C-3, 155C-4, 155C-5, 155C-6, 155C-8, 155C-9 (as opposed to five
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contact points 155A-1, 155A-2, 155A-3, 155A-8, 155A-9 in the input surface 150A of
FIG. 1A). Additionally, the input surface 150C is configured for use by Spanish-speaking
users, unlike the input surface 150A of FIG. 1A, which is configured for use by English-
speaking users. As is shown in FIG. 1C, the contact points 155C-1, 155C-4, 155C-5,
155C-6, 155C-8, 155C-9 provided on the input surface 150C correspond to Spanish
language commands and include text written in Spanish, such as “ment1” (or “menu”),
“llamar” (or “call”), “informar” (or “report™), “revision” (or “review”), “bien” (or “OK”)

and “anular” (or “cancel”).

[0024] Referring to FIG. 1D, the system 100 is shown with the input surface 150C
placed upon the easel 161, and with a user 140C interacting with one or more of the
contact points 155C-1, 155C-2, 155C-3, 155C-4, 155C-5, 155C-6, 155C-8, 155C-9. The
display monitor 165 includes Spanish-language information and options presented to the
user 140C, who is a supervisor, and is thus identified as having a higher level of authority
than the user 140A. The user 140C is thus empowered with a different set of menu
options, including to “Ilamar ayuda” (or “call for help”), “informar error” (or “report an

error”) or “trabajo de revision” (or “review work™).

[0025] Accordingly, the systems and methods of the present disclosure may be
directed to providing flexible, low-cost input devices for use in connection with any
computer system or network, or applications operating thereon. Additionally, the number,
type and effect of the manually activated RFID devices and/or contact points provided in
such input devices may be customized on any basis, such as the preferences (e.g.,
languages spoken or understood by users, or layouts preferred by users), qualifications
(e.g., levels of experience of users) or permissions (e.g., ranks of users, such as a worker
or a supervisor) of a given user, or the computer system or network with which the input
devices are associated, or one or more applications operating on such a system or network.
The input devices may be used to enable one user to supersede another user in the
operation of a given system, ¢.g., based on a specific level of qualification or permission,
and the given system may be automatically configured or deconfigured based on the users
or input devices that may be recognized. Further, where two or more users have
substantially equal levels of qualification or permission, or where collaboration is desired,
the two or more users may be permitted to work concurrently on the given system, and to

provide inputs of the same type or of different types from their respective input devices.
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[0026] Computer devices are typically configured to receive information or data from
users by way of one or more standard controllers, components, peripherals or other input
devices. Some such input devices include keyboards, touch screens or mouses or other
pointing devices. Each of these input devices is provided in a standard format and may be
connected to a computer via one or more wired or wireless means. For example, a
keyboard intended for use by users who are proficient in the English language typically
includes keys corresponding to each of the letters A through Z of the Roman alphabet, as
well as keys corresponding to the numbers 1 through 10, and keys corresponding to a
variety of punctuation marks or other symbols which may be used to directly enter
information or data comprising such letters, numbers or symbols into a computer or one or
more applications operating thereon. The keyboard may further include a number of
operative keys that may be used to execute functions either independently or in
combination with one or more other keys rather than to enter data. Such operative keys
may include shift keys, control keys, option keys, command keys, lock keys (e.g., “CAPS
LOCK” or number lock keys) or function keys. Likewise, a mouse or other pointing
device is typically provided with two or more buttons, balls or scroll wheels, or may
comprise an open track pad that may be contacted by one or more fingers or other portions
of a user’s hands in order to manipulate an on-screen pointer and select one or more on-

screen interactive features.

[0027] Programmers of hardware components or software applications typically must
configure such components or applications to receive information, data, commands or
instructions by way of a standard input device, such as a keyboard or a mouse, and map
interactions with aspects of such input devices (e.g., the keys of the keyboard or the
buttons or tactile features of the mouse) to one or more operative commands of such
components or applications, often in seemingly random or unnatural combinations with
one another. Presently, however, the converse is not possible, as input devices cannot be
customized or configured for a particular component or application. For example, even if
a particular application requires the use of a small number of keys or the execution of a
finite list of commands, a standard-issue keyboard including a complete set of keys (e.g.,
twenty-six letter keys, ten number keys, and a variety of keys for entering punctuation
marks or symbols, or executing functions in combination with one or more other keys) is
provided. Likewise, even if a pointer need only be manipulated in a limited number of

directions, or if the pointer is only required to interact in a handful of ways, a general-
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purpose pointer such as a mouse, a trackball or a track pad having a predetermined number

of buttons is provided.

[0028] Moreover, the layout of the keys, buttons or other interactive features on an
input device is traditionally fixed, thereby requiring users adapt themselves to their input
devices, as they are unable to adapt the input devices to themselves. For example, in the
United States, the vast majority of keyboards are provided in a QWERTY layout, which
has been provided in commercial typing devices for nearly one hundred fifty years. While
the QWERTY layout may be preferred for many users, if not most users, some other users
may prefer to arrange the keys of a keyboard in a different layout according to their
personal preferences or levels of experience, particularly in applications for which each of
the keys is not required, but are powerless to do so. Similarly, numeric keypads on
telephones are typically provided with rows of numbers 1, 2 and 3 at the top, numbers 4, 5
and 6 in the middle and numbers 7, 8 and 9 at the bottom, while numeric keypads on
calculators or computer input devices are typically provided with rows of numbers 7, 8
and 9 at the top, numbers 4, 5 and 6 in the middle and numbers 1, 2 and 3 at the bottom.
Users of telephones or computers who prefer a consistent configuration of the numbers on
their telephones and their calculators, or alternate configurations of the numbers, are not
currently provided an option to modify either configuration to suit their respective

preferences.

[0029] Traditional input devices are typically fixed, rigid components formed from
durable materials such as light metals (e.g., aluminum), rubbers or plastics having suitably
high densities of polyethylenes, and including their own onboard power sources and
communications components (e.g., wired or wireless means) for transmitting signals to
and receiving signals from one or more computer systems or networks. Moreover,
connecting an input device to a computer system or network typically requires inserting a
wired connection of the input device into an associated port or inlet of the system or
network, or synchronizing (e.g., pairing) the input device with the system or network

according to one or more wireless protocols or specifications (e.g., Bluetooth®).

[0030] RFID refers to a wireless, non-contacting system for transferring data by way
of radio frequency electromagnetic fields. In an RFID system, data transfers occur in the
form of modulated signals transmitted between an RFID tag (or an RFID device), which

may include various communication components, logic or circuitry, and an RFID reader or

Attorney Docket No. 110.0558
{00027384;1} 9 Client Reference P18708-WO



WO 2016/069352 PCT/US2015/056779

reading system, which may include antennas or other like devices. Data stored within a
microchip or other memory component or storage device associated with the RFID tag
may be sent to the RFID reader, which may interpret not only the data received in the
RFID signal but also other relevant information or attributes of the RFID signal, e.g., an
intensity or a frequency of the RFID signal, as well as a direction from which the RFID
signal originated, a range traveled by the RFID signal or metadata associated with the
transmission of the RFID signal. The transfer of the RFID signal is initiated when an
electric field or a magnetic field emitted by an RFID reader is sensed by an RFID tag,
which transmits information or data that may be stored in association with the RFID tag in

one or more microchips or other storage devices.

[0031] RFID-based communication systems provide a number of advantages over
similar systems for the short-range transfer of information or data. First, an RFID tag may
be formed of components having remarkably small, compact shapes and sizes, and tags
that are as thin as a sheet of paper or smaller than a grain of rice are quite common.
Additionally, unlike a bar code (c.g., a one-dimensional bar code or a two-dimensional
“QR” code), an RFID tag need not be provided within a line of sight of an RFID reader in
order to successfully transmit data. Therefore, RFID tags may be concealed or embedded
into many different types of objects of any size or shape, as well as humans or other
animals. Next, an RFID tag may be programmed with a fixed set or packet of “read-only”
data which may be transmitted to an RFID reader countless number of times in theory, or
reprogrammed with modifiable sets of data that may be written and rewritten, as needed,
based on the application in which the RFID tag is provided. Moreover, and perhaps most
importantly, while an active RFID tag includes and utilizes a local power source, such as a
battery, a passive RFID tag does not require any power in order to successfully transmit a
set or packet of data to an RFID reader, and may therefore transmit such data when power
supplies are unavailable or in environments where providing power to the RFID tag is

infeasible.

[0032] RFID signals may be transmitted from an RFID tag to an RFID reader in many
different formats and at many different frequency levels. An RFID tag that transmits
signals within low frequency (LF), medium frequency (MF) or high frequency (HF) levels
(e.g., approximately 3 kilohertz to 30 megahertz, or 3 kHz - 30 MHz) may transfer

relatively small-sized sets or packets of data over short ranges (e.g., between one and one
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hundred centimeters, or 1-100 cm). Other RFID tags may transmit signals at higher
frequency levels, such as ultrahigh frequency (UHF) or microwave levels (e.g.,
approximately 300 megahertz to 300 gigahertz, or 300 MHz - 300 GHz) including larger

sets or packets of data at ranges of one meter (1 m) or longer.

[0033] A signal transmission from an RFID tag to an RFID reader may be achieved in
any number of ways. An inductively coupled RFID tag is an RFID tag that is powered by
energy obtained from magnetic fields generated by an RFID reader, and may be coupled to
the RFID reader using this energy. In this regard, an RFID reader may include one or
more coils through which an electric current may pass, thereby causing a magnetic field to
be generated by the RFID reader according to Ampere’s Law. Likewise, an inductively
coupled RFID tag may also include one or more coils. When the RFID tag passes within a
particular range of the RFID reader, an electric current is generated within the coils of the
RFID tag, thereby coupling the RFID reader and the RFID tag based on the magnetic flux
passing through the respective sets of coils. The electric current passing through the coils
of the RFID tag may then power internal circuits within the RFID tag, and cause an RFID
signal to be transmitted from the RFID tag to the RFID reader accordingly. Thus,
inductively coupled RFID tags are commonly used in powerless environments where a

passive system for transmitting signals may be required.

[0034] Additionally, an RFID tag may be coupled by any number of other modes. For
example, capacitively coupled RFID tags include coupling plates that are designed to
correspond to a plate of an RFID reader. When the RFID tag is placed in sufficiently
close proximity to the RFID reader, thereby causing the corresponding coupling plates of
the RFID tag and the RFID reader to be aligned in parallel with one another and within a
short range, a transfer of data from the RFID tag to the RFID reader is achieved. Unlike
an inductively coupled RFID tag, which is powered by a magnetic field generated by an
RFID reader, a capacitively coupled RFID tag is powered by an alternating electric field
generated by an RFID reader. For this reason, capacitively coupled RFID tags usually
have more limited operating ranges than inductively coupled RFID tags and are typically
employed in near-field communication environments. Similarly, a backscatter-coupled
RFID tag receives power emitted from an RFID reader’s antenna. A portion of the
emissions from the RFID reader are received by a corresponding antenna of the RFID tag

and may be filtered or rectified, as necessary, in order to trigger a transfer of data from the
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RFID tag to the RFID reader. Any type or mode of coupling between an active, semi-
active (e.g., powered on a temporary basis or for limited purposes) or passive RFID tag

and an RFID reader may be utilized in accordance with the present disclosure.

[0035] In addition to RFID tags which are automatically coupled with an RFID reader,
the systems and methods of the present disclosure may further include an RFID tag, such
as a passive RFID tag, which may be manually activated, e.g., coupled upon a manual
action, by a human or machine in order to cause a transmission of a data signal from the
RFID tag to one or more RFID readers. A manually activated RFID tag may include
physical or virtual switches that may close a circuit within the RFID tag and thereby
permit the RFID tag to function as a data transmitter in the presence of an electric or
magnetic field. For example, a manually activated RFID tag may include capacitive
elements that define a capacitor within the RFID tag, and may effectively close a circuit
within the RFID tag when such elements detect bioelectricity from a user. The term
“bioelectricity” generally refers to electrical charges or electric field gradients that may be
stored within a living body, such as a human body, which contains blood and other matter
having a variety of positively and negatively charged ions (e.g., sodium, chloride and
others). Bioelectricity within a body may cause a change in capacitance of such elements
in a vicinity of a location touched by the body (e.g., a digit such as a finger or thumb), due
to disruptions in electrical fields caused by the body’s presence, thereby further causing a
change in the time constant of the RFID tag, and a discharge of the capacitor in an amount

that may be defined as a function of the resistance of the capacitive elements.

[0036] According to some embodiments, such capacitive elements may be formed into
a layered stack or may include a substantially linear or planar gap or break, and may be
covered with a flexible protective layer formed from one or more plastics or rubbers (e.g.,
acrylics, vinyls, polyurethanes or the like), or other like materials. The protective layer
may be adhered to one or more capacitive elements of an RFID circuit, which may include
elements formed from a conductive material such as aluminum, copper, silicon or indium
tin oxide that are separated by an air gap. When a user touches a protective layer of an
RFID tag with a finger, which is a bioelectric conductor, a change in the effective
capacitance (on the order of approximately one picofarad) between the elements, which
are also conductors, in a vicinity of a point or points of contact with the protective layer is

introduced. Such contact forms a conductive bridge across the elements, thereby causing
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disruptions in electrical fields in the vicinity of one or more of the elements, and further

causing an internal current flow through the RFID tag circuit.

[0037] In addition to capacitive elements, a circuit of an RFID tag may include other
components for enabling a manual actuation thereof by a human or a machine, including
one or more substantially planar conductive elements that may be separated by an air gap.
Such an air gap between the conductive elements defines an open switch within the circuit
of the RFID tag, which may also be covered with a flexible protective layer that may be
formed from one or more plastics, rubbers or other like materials. When a user contacts
an external surface of the RFID tag corresponding to the air gap, e.g., the flexible
protective layer over the air gap, at least two of the conductive elements are placed in
contact with one another, thereby bridging the air gap between the conductive elements
and closing the open switch. Subsequently, an internal current flow through the RFID tag
circuit is enabled. Because the bridging of the air gap and the closure of the open switch is
registered by manually driven electrical contact, a manually activated RFID tag including
substantially planar conductive elements does not require bioelectricity in order to operate
properly, and a user may interact with the RFID tag using not only his or her fingers or
hands (which may be gloved or ungloved) but also a stylus, a pointer or another like

object.

[0038] The systems and methods of the present disclosure are directed to providing
devices or components for transmitting and receiving input signals using RFID
technology. More specifically, the systems and methods of the present disclosure feature
portable input surfaces having one or more manually activated RFID transmitters or other
transmitting devices that are in communication with input stations having RFID reading
systems with one or more RFID antennas or other receiving devices for the purpose of
providing information, data, commands or instructions to one or more computers devices,
systems or networks. The portable input surfaces and the input stations disclosed herein
may be physically distinct from one another, yet functionally joined with one another, and
may communicate via RFID signals in a low-cost, flexible and customizable manner that
may be specifically tailored to a user, a computer system or an application, or to a specific

environment in which the portable input surfaces and the input stations are provided.
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[0039] The portable input surfaces of the present disclosure may include a plurality of
manually activated RFID tags, e.g., RFID tags that may be caused to transmit one or more
RFID signals in response to human contact, that are provided in association with one or
more flexible layers. For example, the manually activated RFID tags may be affixed or
adhered to and/or provided between two or more layers, such as the input surface 150A of
FIGS. 1A through 1D, which includes manually activated RFID devices 152A-1 through
152A-9 between the top layer 151 A and the bottom layer 153A. Alternatively, the
manually activated RFID tags may be applied to or otherwise provided in association with
a single layer, e.g., affixed or adhered to an underside of a layer that may be laid down
upon a working surface. The layers may be formed from one or more flexible layers
including paper (laminated or unlaminated), plastics, vinyls, rubbers, woven or non-woven
fabrics, or any other sufficiently pliable sheet-like materials. The manually activated
RFID tags may be applied or affixed to the layers by adhesives (such as glues or pastes),
single-layer or double-layer tapes, stitching or any other like means, and provided in a
regular pattern or layout, e.g., the grid-like arrangement of the manually activated RFID
devices 152A-1, 152A-2, 152A-3, 152A-4, 152A-5, 152A-6, 152A-7, 152A-8, 152A-9 of
FIG. 1A, or in any irregular pattern or layout.

[0040] At least a portion of the portable input surfaces may include or comprise one or
more keys or representations of keys provided thereon, such that touching or otherwise
contacting one of the keys or representations while the portable input surfaces are within a
range of an RFID antenna causes one or more of the manually activated RFID tags to be
activated, and an RFID signal to be transmitted to the RFID antenna. The manually
activated RFID tags may include microchips or other memory components having
information or data stored thereon, and the information or data may be transmitted upon
contact with the manually activated RFID tags. Moreover, the portable input surfaces may
further include one or more automatically activated RFID tags that may be configured to

transmit information or data when present within a range of an RFID antenna.

[0041] The thin nature of the input devices (e.g., the portable input surfaces) of the
present disclosure may also enable a number of such devices or surfaces to be provided
within a book or another portable and accessible physical structure. For example, a
manual for operating a home theater system or for troubleshooting a microwave oven may

include one or more pages having portable input surfaces therein, such that contact with
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designated portions of such pages within a vicinity of an RFID reader associated with the
home theater system or the microwave oven may cause one or more computer-based
actions to be performed, or one or more computer instructions to be issued. Moreover, a
system may receive signals or instructions from a single portable input surface, or from

multiple portable input surfaces simultaneously.

[0042] The input stations may include one or more RFID antennas provided within a
working environment and in communication with one or more computer systems or
networks. For example, the RFID antennas may be installed upon or embedded within a
working surface (e.g., the RFID antenna 162 within or on the easel 161 of FIG. 1A) upon
which a portable input surface may be provided, or suspended or mounted above or within
a vicinity of a location where a user may be expected to use a portable input surface to

access the one or more computer systems or networks.

[0043] The systems and methods of the present disclosure may customize the portable
input surfaces and input stations, and the manner in which signals received from such
surfaces and stations are interpreted, in a number of ways. For example, referring again to
the input surface 150A of FIG. 1A, each of the manually activated RFID devices 152A-1,
152A-2, 152A-3, 152A-4, 152A-5, 152A-6, 152A-7, 152A-8, 152A-9 may be
independently programmed with different information or data that may be transmitted in
an RFID signal upon contact with the top layer 151A, or not to transmit any data at all.
Based on the application in which the portable input surfaces are provided, one or more of
the manually activated RFID devices provided within a portable input surface may be
active or inactive, e.g., may be programmed to transmit a predetermined RFID signal upon
contact with an associated contact point, while one or more other manually activated RFID
devices may be inactive, e.g., not configured to transmit any type or form of RFID signal

upon contact.

[0044] Therefore, the portable input surfaces disclosed herein may be automatically
programmed to include any given number of keys or representations of keys as may be
required by a given application, but only that number, if need be. Moreover, where the
RFID devices of a portable input surface are provided between a number of layers, e.g.,
the top layer 151A and the bottom layer 153A of the portable input surface 150A of FIGS.
1A through 1D, one or more of the layers which include visible contact points provided

thereon may be removed and replaced after the various RFID devices therein have been
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reprogrammed or reconfigured, to ensure that the visible contact points correspond to the

newly programmed or configured RFID devices.

[0045] For example, where a worker within an industrial environment is required to
provide information or data regarding the status of ongoing operations to a computer
system, a portable input surface associated with the computer system may be provided
with buttons or selectable features corresponding to letters or numbers, as necessary, as
well as function keys such as “OK,” “CANCEL” or “CONTACT BOSS.” Therefore,
rather than having to enter specific combinations of keys in order to accept or cancel an
entry, or communicate with his or her superiors, the worker may take such actions (e.g.,
approving or canceling an action, or requesting assistance) simply, and with a single touch

of a designated portion of the portable input surface.

[0046] Furthermore, the systems and methods of the present disclosure may also be
configured to identify a specific input device, or a user thereof, and take a requested action
or follow a requested instruction only if the user is recognized as being authorized to take
the action or issue the instruction. The user may be identified by any means or on any
basis, including but not limited to an RFID signal received from an RFID tag included or
provided in an identification badge worn by the user, or from one or more computer
devices or other articles or devices associated with the user. Similarly, the input device
may also be identified by any means or on any basis, including but not limited to an RFID
signal received from an RFID tag included or provided therein, such as the RFID device

152A-10 of the input surface 150A of FIG. 1A.

[0047] Thus, the systems and methods disclosed herein may be configured to
authenticate a user based on his or her mere presence, and to take actions or follow
instructions entered into an input device only upon confirming that the user is authorized
to order such actions or issue such instructions, e.g., upon receiving a predetermined
confluence of RFID signals from designated RFID devices, such as an identifying RFID
signal transmitted by an RFID device associated with the user, and an identifying RFID
signal transmitted by the input device, along with one or more RFID signals incorporating
such actions or instructions that are transmitted upon contact with one or more contact
areas of the input device, and not simply upon receiving the actions or instructions from

the input devices alone.
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[0048] Requiring the receipt of RFID signals from a combination of manually
activated RFID tags within a portable input surface and one or more automatic (or non-
manually activated) RFID tags associated with users or input stations enables the
commingling of information, data, commands or instructions provided by users with sets
of accessible characteristics describing or relating to such users, e.g., their native
languages, proficiencies with specific computer systems, networks or applications, or
operating permissions, and any other relevant properties. Moreover, the capacity to
specifically link a user or a portable input surface with information, data, commands or
instructions provided to a computer system, network or application may further reconcile
gaps in presence and culpability. For example, when a confluence of RFID signals is
received at an input station from RFID tags identifying a user or a portable input surface,
and transmitting information, data, commands or instructions provided via the portable
input surface, the time and date at which the information, data, commands or instructions
were provided, and the user or the console from which the information, data, commands or

instructions were provided, may be immediately and readily identified.

[0049] Additionally, the input devices of the present disclosure, including but not
limited to the input surfaces 150A, 150C or the input station 160 of FIGS. 1A through 1D,
may be configured to provide one or more types or forms of feedback to users thereof by
way of one or more feedback devices. For example, a portable input surface or an input
station may include one or more LED lights or other illuminators that are configured to
illuminate light of any color when the portable input surface is within range of the input
station or is being operated by an authorized user, or when the user has contacted one or
more contact points and caused one or more RFID signals to be transmitted therefrom.
Alternatively, the lights or illuminators may indicate that a sufficiently strong electric or
magnetic field is available, or that the one or more components is sufficiently powered.
Similarly, the input devices of the present disclosure may further include one or more
speakers or other audio output devices for emitting audible feedback in response to such
contact. The input devices may also include one or more vibrating elements including one
or more masses, springs, magnets, coils or other electromechanical elements for
generating feedback in the form of vibration that may be sensed by a user upon contact.
Feedback devices may be configured to provide general feedback, e.g., a common type of
feedback provided in response to contact with or activation of any portion of an input

device, or specific feedback, e.g., a particular type of feedback provided in response to
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contact with or activation of a specific portion or location of an input device, in
accordance with the present disclosure. For example, some input devices may illuminate a
single light, emit a common noise or vibrate at a predetermined frequency or intensity for
a predetermined period of time in response to any contact with the input devices, while
other input devices may illuminate specific lights, emit predetermined noises, or vibrate at
different frequencies or intensities or for varying periods of time in response to contact
with particular portions of the input devices. Any type or form of feedback device may be
provided in association with the input devices disclosed herein in accordance with the

present disclosure.

[0050] Referring to FIG. 2, a block diagram of components of one system 200
including a dynamic RFID-based input device in accordance with embodiments of the
present disclosure is shown. The system 200 includes a marketplace 210, a vendor 220, a
fulfillment center 230 and a customer 270 that are connected to one another across a
network 280, such as the Internet. Except where otherwise noted, reference numerals
preceded by the number “2” in FIG. 2 indicate components or features that are similar to
components or features having reference numerals preceded by the number “1” in FIGS.

1A through 1D.

[0051] The marketplace 210 may be any entity or individual that wishes to make items
from a variety of sources available for download, purchase, rent, lease or borrowing by
customers using a networked computer infrastructure, including one or more physical
computer servers 212 and data stores (e.g., databases) 214 for hosting a network site 216.
The marketplace 210 may be physically or virtually associated with one or more storage or
distribution facilities, such as the fulfillment center 230. The network site 216 may be
implemented using the one or more servers 212, which connect or otherwise communicate
with the one or more data stores 214 as well as the network 280, as indicated by line 218,
through the sending and receiving of digital data. Moreover, the data store 214 may
include any type of information regarding items that have been made available for sale

through the marketplace 210, or ordered by customers from the marketplace 210.

[0052] The vendor 220 may be any entity or individual that wishes to make one or
more items available to customers, such as the customer 270, by way of the marketplace
210. The vendor 220 may operate one or more order processing and/or communication

systems using a computing device such as a laptop computer 222 and/or software
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applications such as a web browser 224, which may be implemented through one or more
computing machines that may be connected to the network 280, as is indicated by line
228, in order to transmit or receive information in the form of digital or analog data

regarding one or more items to be made available at the marketplace 210 or for any other

purpose.

[0053] The vendor 220 may deliver one or more items to one or more designated
facilities maintained by or on behalf of the marketplace 210, such as the fulfillment center
230. Additionally, the vendor 220 may receive one or more items from other vendors,
manufacturers or sellers (not shown), and may deliver one or more of such items to
locations designated by the marketplace 210, such as the fulfillment center 230, for
fulfillment and distribution to customers. Furthermore, the vendor 220 may perform
multiple functions. For example, the vendor 220 may also be a manufacturer and/or a
seller of one or more other items, and may offer items for purchase by customers at venues
(not shown) other than the marketplace 210. Additionally, items that are made available at
the marketplace 210 or ordered therefrom by customers may be made by or obtained from
one or more third party sources, other than the vendor 220, or from any other source (not

shown). Moreover, the marketplace 210 itself may be a vendor, a seller or a manufacturer.

[0054] The fulfillment center 230 may be any facility that is adapted to receive, store,
process and/or distribute items on behalf of the marketplace 210. As is shown in FIG. 2,
the fulfillment center 230 includes a networked computer infrastructure for performing
various computer-related functions associated with the receipt, storage, processing and
distribution of such items, including one or more physical computer servers 232, data
stores (e.g., databases) 234 and processors 236, that may be provided in the same physical
location as the fulfillment center 210, or in one or more alternate or virtual locations, e.g.,
in a “cloud”-based environment. The fulfillment center 230 may also include stations for
receiving, storing and distributing items to customers, such as one or more receiving
stations, storage areas and distribution stations. The fulfillment center 230 further
includes at least one worker 240, at least one input surface 250, at least one input station

260 and at least one display apparatus 265.

[0055] The worker 240 may be any designated personnel tasked with performing one
or more tasks within the fulfillment center 230, and may wear, carry or otherwise be

associated with or adorned with an RFID tag 242 that may emit a unique RFID signal
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associated with the worker 240 when the worker 240 is within range of an RFID reading
system, such as the RFID reader 262. The worker 240 may handle or transport items
within the fulfillment center 230, or operate one or more picces of equipment therein. For
example, the worker 242 may also operate one or more specific computing devices for
registering the receipt, retrieval, transportation or storage of items within the fulfillment
center 230, or a general purpose device such as a personal digital assistant, a digital media
player, a smartphone, a handheld computer device, a tablet computer, a desktop computer
or a laptop computer (not shown), which may be associated with the server 232, the data
store 234 or the processor 236, or with one or more external computer devices that may be
accessed via the network 280. The worker 240 may interact with such computer devices
using any type or number of input or output devices, including but not limited to the input

surface 250 or the input station 260.

[0056] The input surface 250 may be any type or form of substantially thin layer or
substrate having a plurality of » manually activated RFID tags 252-1, 252-2 ... 252-n
associated therewith. Preferably, the input surface 250 comprises one or more layers of
flexible material such as paper, plastic, rubber or fabric having a plurality of manually
activated RFID tags 252-1, 252-2 . .. 252-n disposed thereon or therebetween, such as the
input surface 150A of FIG. 1A, with the plurality of RFID devices 152A-1 through 152A-
9 disposed between the top layer 151A and the bottom layer 153A. The RFID tags 252-1,
252-2 . ..252-n may include one or more static or dynamic microchips or other memory
components that may store information or data to be transmitted when contact is made
with one or more portions of the input surface 250 that may be associated with the RFID
tags 252-1, 252-2 . .. 252-n. In accordance with the present disclosure, the input surface
250 may further include one or more feedback devices, such as speakers, lights or
vibrating elements (not shown), as well as one or more active or passive RFID tags (not
shown) that may be configured to transmit RFID signals containing information or data
regarding the input surface 250 or one or more workers, such as the worker 240, when the
input surface 250 is within range of an electric or magnetic field provided by an RFID

reading system, such as the RFID reader 262.

[0057] The input station 260 may be any location, region, section or aspect of the
fulfillment center 230 at or within which one or more general or specific tasks or functions

may be performed by one or more workers, such as the worker 240, either independently
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or under the supervision of one or more managers or supervisors (not shown). The input
station 260 be provided in association with any number of structures, facilities or
machines, e.g., any industrial, commercial or other type or form of equipment or
component including but not limited to boilers, computers, conveyors, drills, filtration
systems, generators, lathes, lifts, motors, presses, pumps, robots, tanks, turbines, valves,

vehicles, or any other type or form of machine.

[0058] As is shown in FIG. 2, the input station 260 includes the RFID reader 262 and
one or more LED lights 264, audio speakers 266 and haptic vibrators 268. The RFID
reader 262 is any type of sensor or interrogator that may be provided for use in connection
with signals transmitted from one or more active or passive RFID tags, including but not
limited to the RFID tag 242 or one or more of the manually activated RFID tags 252-1,
252-2...252-n, or any other RFID tags that may be associated with the worker 240 or the
input surface 250, or other aspects of the fulfillment center 230.

[0059] The RFID reader 262 may include one or more components for transmitting or
receiving signals, such as a plurality of RFID antennas that may be provided throughout
the input station 260, e.g., one or more of the RFID antennas 162 distributed throughout
the easel 161 of the input station 160 shown in FIG. 1A, as well as any type or number of
circuitry components for processing and controlling the operation of the RFID reader 262.
Additionally, the RFID reader 262 or the associated antennas may be formed within an
integral unit of a working surface at the input station 260. Such working surfaces may
include a desk, table, workbench, easel, podium or like component, and may comprise
free-standing elements, or may be mounted to and extended from a wall or other location
at the input station 260. Alternatively, the RFID reader 262 and its associated antennas
may be mounted to or suspended above, within or around a working environment
associated with the input station 260, and operatively connected to one or more computer

systems or networks by wired or wireless means.

[0060] According to some embodiments, one or more of the RFID antennas associated
with the RFID reader 262 may be configured to receive RFID signals from RFID tags that
are located within short operational ranges, e.g., approximately one inch (17) of one of the
antennas, which may be determined by one or more factors including but not limited to the
sensitivity or transmitting power of the RFID reader 262, as well as the corresponding

sizes of the RFID antennas with respect to the sizes of the RFID tags. Additionally, the
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RFID reader 262 may communicate with RFID tags by way of any coupling modes or
methods that may be known to those of ordinary skill in the pertinent arts. For example,
an RFID tag may modulate one or more elements of the data stored thereon, and transmit a
modulated data signal to a receiving circuit associated with the RFID reader 262.
Subsequently, the RFID reader 262 may then demodulate the data signal, and provide a
processed set of data derived from the data signal to the server 232 or another computer

device for further processing.

[0061] Moreover, the RFID reader 262 may be configured to capture, evaluate,
transmit or store any available information regarding signals received from one or more
RFID tags, including information regarding any attributes of the signals, including but not
limited to sensed signal strengths or intensities, angular directions or ranges to the RFID
tags from which such signals were received, any differences between the strengths,
intensities, angular orientations or ranges associated with two or more signals, or
information or data included in the signals. Although the input station 260 of FIG. 2 is
shown as including a single RFID reader 262, any number of RFID readers 262 may be
provided throughout the input station 260, and in any number of specified locations, in

accordance with the present disclosure.

[0062] The input station 260 may be further configured to provide feedback to the
worker 240 using the LED light 264, the speaker 266 or the haptic vibrator 268, or any
other type or form of feedback device (not shown). The LED light 264 may comprise one
or more LED elements that may be automatically controlled or configured to emit light in
any frequency, intensity or hue. Alternatively, any type or form of light element, in
addition to LED lights, may be provided in accordance with the present disclosure. The
speaker 266 may be any physical component that may be automatically controlled or
configured to transmit audible messages, signals or sounds. The haptic vibrator 268 may
be any physical component that may be automatically controlled or configured to generate
tactile vibrations of any frequency or intensity. Although the input station 260 of FIG. 2 is
shown as including just one LED light 264, one speaker 266 and one haptic vibrator 268,
any number of lights, speakers or vibrators may be provided throughout the input station
260 in accordance with the present disclosure. Moreover, one or more feedback devices
may be provided throughout the input surface 250, subject to functional or spacing

limitations or constraints. Such feedback devices may be configured to provide general
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feedback, e.g., feedback of a common type or form upon receiving an RFID signal in
response to contact with the input surface 250, or specific feedback, e.g., feedback of a
unique type or form upon receiving a particular RFID signal in response to contact with a

localized portion of the input surface 250, in accordance with the present disclosure.

[0063] Additionally, one or more display apparatuses 265 may be provided within the
input station 260, or within a vicinity of the input station 260. The display apparatus 265
may be used to provide information or data in the form of still or moving images and any
related audio signals to workers within the input station 260 or nearby, including the
worker 240, or any other workers. In particular, the display apparatus 265 may be further
used to display some or all of the information provided to the input surface 250 by the

worker 240, or to provide any type or form of feedback to the worker 240.

[0064] The fulfillment center 230 may operate one or more order processing and/or
communication systems using computer devices in communication with one or more of
the server 232, the data store 234 and/or the processor 236, or through one or more other
computing devices or machines that may be connected to the network 280, as is indicated
by line 238, in order to transmit or receive information in the form of digital or analog
data, or for any other purpose. Such computer devices may also operate or provide access
to one or more reporting systems for receiving or displaying information or data regarding
workflow operations, and may provide one or more interfaces for receiving interactions
(e.g., text, numeric entries or selections) from one or more operators, users or workers in
response to such information or data. Such computer devices may be general purpose
devices or machines, or dedicated devices or machines that feature any form of input
and/or output peripherals such as scanners, readers, keyboards, keypads, touchscreens or
like devices, and may further operate or provide access to one or more engines for
analyzing the information or data regarding the workflow operations, or the interactions

received from the one or more operators, users or workers.

[0065] Additionally, as is discussed above, the fulfillment center 230 may include one
or more receiving stations featuring any apparatuses that may be required in order to
receive shipments of items at the fulfillment center 230 from one or more sources and/or
through one or more channels, including but not limited to docks, lifts, cranes, jacks, belts
or other conveying apparatuses for obtaining items and/or shipments of items from carriers

such as cars, trucks, trailers, freight cars, container ships or cargo aircraft (e.g., manned
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aircraft or unmanned aircraft, such as drones), and preparing such items for storage or
distribution to customers. The fulfillment center 230 may also include one or more
predefined two-dimensional or three-dimensional storage areas including facilities for
accommodating items and/or containers of such items, such as aisles, rows, bays, shelves,
slots, bins, racks, tiers, bars, hooks, cubbies or other like storage means, or any other
appropriate regions or stations. The fulfillment center 230 may further include one or
more distribution stations where items that have been retrieved from a designated storage
area may be evaluated, prepared and packed for delivery from the fulfillment center 230 to
addresses, locations or destinations specified by customers, also by way of carriers such as
cars, trucks, trailers, freight cars, container ships or cargo aircraft (e.g., manned aircraft or

unmanned aircraft, such as drones).

[0066] Moreover, the fulfillment center 230 may further include one or more control
systems that may generate instructions for conducting operations at the fulfillment center
230, and may be in communication with the RFID reader 262, and with one or more
workers (e.g., the worker 240), or the various storage facilities and other components of
the fulfillment center 230. Such control systems may also be associated with one or more
other computing devices or machines, and may communicate with the marketplace 210,
the vendor 220 or the customer 270 over the network 280, as indicated by line 238,
through the sending and receiving of digital data.

[0067] The customer 270 may be any entity or individual that wishes to download,
purchase, rent, lease, borrow or otherwise obtain items (e.g., goods, products, services or
information of any type or form) from the marketplace 210. The customer 270 may utilize
one or more computing devices, such as a smartphone 272 or any other like machine that
may operate or access one or more software applications, such as a web browser (not
shown) or a shopping application 274, and may be connected to or otherwise communicate
with the marketplace 210, the vendor 220 or the fulfillment center 230 through the
network 280, as indicated by line 278, by the transmission and receipt of digital data.
Moreover, the customer 270 may also receive deliveries or shipments of one or more items
from facilities maintained by or on behalf of the marketplace 210, such as the fulfillment

center 230, or from the vendor 220.
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[0068] The computers, servers, devices and the like described herein have the
necessary electronics, software, memory, storage, databases, firmware, logic/state
machines, microprocessors, communication links, displays or other visual or audio user
interfaces, printing devices, and any other input/output interfaces to provide any of the
functions or services described herein and/or achieve the results described herein. Also,
those of ordinary skill in the pertinent art will recognize that users of such computers,
servers, devices and the like may operate a keyboard, keypad, mouse, stylus, touch screen,
or other device (not shown) or method to interact with the computers, servers, devices and
the like, or to “select” an item, link, node, hub or any other aspect of the present

disclosure.

[0069] Those of ordinary skill in the pertinent arts will understand that process steps
described herein as being performed by a “marketplace,” a “vendor,” a “fulfillment
center,” a “worker,” or a “customer,” or like terms, may be automated steps performed by
their respective computer systems, or implemented within software modules (or computer
programs) executed by one or more general purpose computers. Moreover, process steps
described as being performed by a “marketplace,” a “vendor,” a “fulfillment center,” a
“worker,” or a “customer” may be typically performed by a human operator, but could,

alternatively, be performed by an automated agent.

[0070] The marketplace 210, the vendor 220, the fulfillment center 230 and/or the
customer 270 may use any web-enabled or Internet applications or features, or any other
client-server applications or features including electronic mail (or E-mail), or other
messaging techniques, to connect to the network 280 or to communicate with one another,
such as through short or multimedia messaging service (SMS or MMS) text messages.
For example, the server 232 may be adapted to transmit information or data in the form of
synchronous or asynchronous messages from the fulfillment center 230 to the server 212,
the laptop computer 222, a desktop computer, the smartphone 272 or any other computer
device in real time or in near-real time, or in one or more offline processes, via the
network 280. Those of ordinary skill in the pertinent art would recognize that the
marketplace 210, the vendor 220, the fulfillment center 230 or the customer 270 may
operate any of a number of computing devices that are capable of communicating over the
network, including but not limited to set-top boxes, personal digital assistants, digital

media players, web pads, laptop computers, desktop computers, electronic book readers,
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and the like. The protocols and components for providing communication between such
devices are well known to those skilled in the art of computer communications and need

not be described in more detail herein.

[0071] The data and/or computer executable instructions, programs, firmware,
software and the like (also referred to herein as “computer executable” components)
described herein may be stored on a computer-readable medium that is within or
accessible by computers or computer components such as the server 212, the laptop
computer 222, the server 232, or the smartphone 272, or any other computers or control
systems utilized by the marketplace 210, the vendor 220, the fulfillment center 230 or the
customer 270 and having sequences of instructions which, when executed by a processor
(e.g., a central processing unit, or “CPU”), cause the processor to perform all or a portion
of the functions, services and/or methods described herein. Such computer executable
instructions, programs, software and the like may be loaded into the memory of one or
more computers using a drive mechanism associated with the computer readable medium,
such as a floppy drive, CD-ROM drive, DVD-ROM drive, network interface, or the like,

or via external connections.

[0072] Some embodiments of the systems and methods of the present disclosure may
also be provided as a computer executable program product including a non-transitory
machine-readable storage medium having stored thereon instructions (in compressed or
uncompressed form) that may be used to program a computer (or other electronic device)
to perform processes or methods described herein. The machine-readable storage medium
may include, but is not limited to, hard drives, floppy diskettes, optical disks, CD-ROMs,
DVDs, ROMs, RAMs, erasable programmable ROMs (“EPROM?”), electrically erasable
programmable ROMs (“EEPROM”), flash memory, magnetic or optical cards, solid-state
memory devices, or other types of media/machine-readable medium that may be suitable
for storing electronic instructions. Further, embodiments may also be provided as a
computer executable program product that includes a transitory machine-readable signal
(in compressed or uncompressed form). Examples of machine-readable signals, whether
modulated using a carrier or not, may include, but are not limited to, signals that a
computer system or machine hosting or running a computer program can be configured to
access, or including signals that may be downloaded through the Internet or other

networks.
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[0073] Although some of the embodiments disclosed herein reference the use of
portable input surfaces including one or more manually activated RFID devices or tags
that are provided in a fulfillment center environment, e.g., input surfaces for receiving
information or data regarding items being received, stored, prepared for delivery or
delivered at the fulfillment center, and for transmitting such information to one or more
computer systems or networks by way of an input station, the systems and methods
disclosed herein are not so limited. Rather, the portable input surfaces and input stations
disclosed herein may be utilized in any environment in which information, data,
commands or instructions are to be provided to one or more computer systems or networks
by any number of users, and are particularly useful in environments in which such
information, data, commands or instructions must be entered, received and stored
relatively quickly, including but not limited to environments in which traditional power

supplies are not reliable or may not be readily accessed.

[0074] As is discussed above, some embodiments of the present disclosure are
directed to the use of substantially thin, low-cost input devices or controllers, e.g., portable
input surfaces in communication with input stations, that are configured to provide
information, data, commands or instructions in the form of RFID signals to one or more
computer systems or networks and may be customized according to the preferences,
qualifications or permissions of a given user, or the specific functions or attributes of a
computer system or network, or an application operating thereon. Referring to FIG. 3, a
flow chart 300 representing one process that utilizes a dynamic RFID-based input device

in accordance with embodiments of the present disclosure is shown.

[0075] At box 310, a user arrives at an input station having one or more associated
RFID antennas connected to a computer system via a network. The input station may be
provided in any context, such as one or more industrial or commercial environments, e.g.,
a fulfillment center, and the RFID antennas may be provided in any manner, e.g., mounted
above, below or nearby one or more stations, or embedded directly within one or more
working surfaces. At box 320, the user places an input surface onto a working surface at
the input station. The working surface may be a desk, a table, a workbench, an easel, a

podium or another like platform at which the user may conduct one or more operations.
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[0076] At box 330, the system recognizes the presence of the user and/or the input
surface at the input station. The system may recognize the user by any means or method,
e.g., by interpreting an RFID signal received from an RFID tag or device associated with
an identification badge worn or carried by the user, by facial recognition techniques, or by
any type or form of authentication procedure. Similarly, the system may recognize the
input surface based on an RFID signal received from an RFID tag or device associated
with the input surface, e.g., the RFID device 152A-10 provided in the input surface 150A
of FIG. 1A, by reading and optically interpreting a marked identifier (e.g., a bar code)

provided on a portion of the input surface, or by any other means.

[0077] At box 340, the system configures an application operating thereon based on
the recognized user and/or the input surface. For example, upon recognizing the user at
box 330, the system may automatically configure the application in accordance with the
established preferences or work history of the user, and prepare the application to receive
information, data, commands or instructions from the user. Similarly, where the system
includes a number of applications that may be operated by one or more users, the system
may identify a specific application for which the input surface is intended, e.g., a
spreadsheet, a word processor, or another form of data entry application, and may prepare
the application to receive information, data, commands or instructions from the input

device.

[0078] At box 350, the user provides an input to the application via the input surface.
The user may activate one or more keys or representations of keys provided on the input
surface, e.g., one or more of the contact points 155A-1, 155A-2, 155A-3, 155A-8, 155A-9
provided on the top layer 151A of the input surface 150A of FIG. 1A, above the
corresponding RFID devices 152A-1, 152A-2, 152A-3, 152A-8, 152A-9, thereby causing
one or more of the devices to transmit RFID signals to one or more RFID antennas
associated with the input station, and an input may be derived based on such RFID signals
and transmitted to the application. At box 360, the system provides feedback to the user in
response to the input. The feedback may take any form, including by displaying
information or data regarding or in response to the input on one or more computer
displays, e.g., by displaying some or all of the information provided in the input, or by
displaying information or data evincing the execution of a command included in the input.

Alternatively, the feedback may comprise the illumination of one or more lights provided
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in the input surface or on or around the input station, the playing of one or more sounds on
a speaker, or the vibration of one or more haptic elements provided in or around the input

station.

[0079] At box 370, the user departs from the input station with the input surface, and
at box 380, the system acknowledges that the user and/or the input surface are no longer
present at the input station. For example, if the user and/or the input surface was
recognized at box 330 based on an RFID signal received at an RFID antenna at the input
station from an RFID device provided in an identification badge or elsewhere on the user,
or on the input surface, the RFID signal will dissipate when the user and/or the input
surface are no longer within range of the RFID antenna. At box 390, the system
deconfigures the application, e.g., removes or cancels the configuration that was
implemented at box 340, based on the departure of the user and/or the input surface from

the input station, and the process ends.

[0080] The operation of one embodiment of the systems and methods of the present
disclosure may be shown with regard to FIGS. 4A, 4B and 4C, in which views of
components of one system 400 including a dynamic RFID-based input device in
accordance with embodiments of the present disclosure is shown. Except where otherwise
noted, reference numerals preceded by the number “4” in FIGS. 4A, 4B and 4C indicate
components or features that are similar to components or features having reference
numerals preceded by the number “2” in FIG. 2, or by the number “1” in FIGS. 1A
through 1D, respectively.

[0081] The system 400 includes a server 432, a worker 440 wearing an RFID tag 442
about his or her waist, an input surface 450 and an input station 460 having a working
surface 461, an RFID reading system 462, a display apparatus 465 and a haptic feedback
clement 468 disposed in the working surface 461. As is shown in FIG. 4A, the worker
440 approaches the input station 460 with the input surface 450. When the worker 440
passes within a range of the RFID reading system 462, an RFID signal identifying the
worker 440 is transmitted from the RFID tag 442 to the RFID reading system 462, and the
display apparatus 465 instructs the worker 440 to place the input surface 450 on the

working surface 461.
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[0082] As is shown in FIG. 4B, after the worker 440 has been recognized, the server
432 launches an application for receiving information or data from the worker, and the
worker 440 may interact with one or more contact areas 455 provided on the input surface
450 to generate one or more RFID signals for providing the information or data to the
server 432. At least some of the information or data provided by the worker 440 may be
shown on the display apparatus 465. Moreover, the haptic feedback element 468 may
provide tactile, vibrational feedback as the information or data is entered at the working
surface 461, and the worker 440 may sense the vibrations through the input surface 450.
Alternatively, an audio speaker or lighting element (not shown) provided in association
with the input surface 450 or the input station 460 may provide feedback to the worker
440 in the form of sounds or lights as the information or data is entered at the working

surface 461.

[0083] As is shown in FIG. 4C, after the worker 440 has finished entering his
information or data, the worker 440 may depart the input station 460. Once the worker
440 is no longer within a range of the RFID reading system 462, the RFID signal is no
longer transmitted to the RFID reading system 462 by the RFID tag 442. As a result, the
server 432 recognizes that the worker 440 has departed the input station 460, and shuts

down the application for receiving information or data from the worker 440.

[0084] Accordingly, the systems and methods of the present disclosure may
automatically authenticate a user arriving at an input station and launch or configure a
computer application for receiving information, data, commands or instructions from the
user via a dynamic RFID-based input device that may be customized based on the
preferences, qualifications and permissions of the user, or for the particular functions or
requirements of the application or a system on which the application operates. When the

user is no longer at the input station, the application may be shut down.

[0085] The systems and methods of the present disclosure may be further configured
to receive information, data, commands or instructions from different users of dynamic
RFID-based input devices, and such devices may be customized based on the different
preferences, qualifications or permissions of the respective users. Such systems may be
particularly valuable in environments in which personnel of various strata (e.g., worker-
supervisor, teacher-student, parent-child) may be expected to operate the same computer

system or network. Referring to FIG. 5, a flow chart 500 representing one process that
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utilizes a dynamic RFID-based input device in accordance with embodiments of the

present disclosure is shown.

[0086] At box 510, a worker and an input pad arrive at an input station, and at box
515, the input station receives RFID signals identifying the worker and/or the input pad.
For example, the worker may be identified based on an RFID signal transmitted by an
RFID tag or an RFID device provided on an identification badge or token, such as the
RFID tag 442 on the worker 440 of FIGS. 4A through 4C, and the input pad may be
identified based on an RFID signal transmitted by an RFID tag or RFID device embedded
or provided therein, such as the RFID device 152A-10 of the input surface 150A of FIG.
1A. The input station may include any number of RFID antennas and/or readers,
including short-range antennas or readers provided within an easel, a desk or other
working surface, or suspended overhead or in a vicinity of one or more structures,
facilities or machines at the input station. At box 520, the system authenticates the worker
and configures the application according to the worker’s preferences and qualifications.
For example, the system may recognize the rank or position of the worker, as well as a
level of experience that the worker has with the system, and any operational preferences

such as a language or orientation of keys that may be preferred by the worker.

[0087] At box 530, the worker interacts with the system via the input pad. The worker
may contact one or more contact points or areas provided on the input pad, and thereby
close one or more gaps or breaks in transmitting circuits of manually activated RFID
devices provided therein. The manually activated RFID devices may transmit any type or
form of information, data, commands or instructions to the system by way of the input pad

and the input station.

[0088] At box 540, the worker requests assistance for any reason. For example, the
worker may be experiencing difficulty with one or more pieces of equipment at the input
station, or may have identified a fault with the system, or with one or more components
thereof. The worker may request assistance by any intrinsic means, e.g., transmitting one
or more general or specific electronic messages to a help desk or other centralized group,
or to one or more predetermined persons, or by any extrinsic means, e.g., by raising a

hand, placing a telephone call or verbally calling for help.
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[0089] At box 550, a supervisor and his or her input pad arrive at the input station. In
reply to the request for assistance at box 540, the supervisor may report to the input station
with a general-purpose input pad, or with an input pad that is specifically tailored to the
supervisor’s preferences, qualifications or permissions. At box 555, the input station
receives one or more RFID signals identifying the supervisor or the input pad, and at box
560, the system authenticates the supervisor, and configures the application to the
supervisor’s preferences and qualifications. For example, the system may identify the
supervisor based on one or RFID signals transmitted from an RFID device provided in an
identification badge or token, or on any other basis, and may recognize that the supervisor
is of a superior rank or position as compared to the worker, or has a higher level of
experience than the worker, and identify one or more preferences of the supervisor. The
system may be adapted to recognize the supervisor and permit the supervisor to supersede
the operation of any application in a vicinity of his or her input pad or, alternatively,
permit the supervisor to operate an application from which his or her assistance was
requested. The system may be further adapted to acknowledge that the supervisor has
arrived at the input station with his or her input pad, and permit the supervisor and the

worker to operate the application concurrently.

[0090] At box 570, the supervisor interacts with the system via the input pad. For
example, the supervisor may use the input pad to provide a report of the events or
circumstances observed at the input station, or a status of the system or the worker, upon
his or her arrival. The supervisor may further provide instructions for overcoming a fault
or other condition of the system or the input station, or may request one or more additional
personnel to report to a vicinity of the input station to address the fault or other condition.
The supervisor may further review, edit, delete or confirm one or more actions or sets of
information or data previously provided to the system by the worker, or take any relevant

action or provide any appropriate instructions to the system.

[0091] At box 575, the supervisor and the input pad depart from the input station. At
box 580, the system acknowledges the departure of the supervisor from the input station
and configures the application according to the preferences and qualifications of the
worker. For example, after the supervisor is no longer within a range of an RFID antenna
at the input station, an RFID device associated with an identification badge or token

associated with the supervisor may no longer transmit one or more RFID signals to the
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RFID antenna, and the absence of the RFID signal may be understood to imply that the
supervisor is no longer present at the input station. Therefore, since the supervisor was
summoned to the input station by the worker, the system may reconfigure the application
in accordance with the worker’s preferences, qualifications or permissions after the
supervisor is no longer present there. At box 590, the worker interacts with the system via
his or her input pad, e.g., after any faults or conditions plaguing the system have been

addressed, and the process ends.

[0092] Therefore, the systems and methods of the present disclosure enable a single
input station to receive RFID signals from a single input surface operated by multiple
users, or from multiple input surfaces operated by such users. The identity of the user
interacting with the input surface and causing the RFID signals to be transmitted from the
input surface to the input station may be determined by any means, e.g., based on an RFID
signal received from an RFID tag provided in an identification badge or token and
associated with the user. RFID signals transmitted by the input surface may be understood
to constitute valid information, data, commands or instructions if such signals are
accompanied by one or more other RFID signals that may be authenticated and associated

with an authorized user.

[0093] As is discussed above, the systems and the methods disclosed herein may
utilize input stations having RFID reading systems and any relevant feedback apparatuses
provided in a single structure, e.g., an easel or desk, or in multiple discrete sub-structures,
each having their own RFID reading systems and feedback apparatuses. Referring to
FIGS. 6A through 6C, views of components of one system including a dynamic RFID-
based input device in accordance with embodiments of the present disclosure are shown.
Except where otherwise noted, reference numerals preceded by the number “6” in FIGS.
6A, 6B and 6C indicate components or features that are similar to components or features
having reference numerals preceded by the number “4” in FIGS. 4A, 4B or 4C, by the
number “2” in FIG. 2, or by the number “1” in FIGS. 1A through 1D, respectively.

[0094] Referring to FIG. 6A, an input station 600 having a plurality of independent
sections 661-1, 661-2, 661-3, 661-4, 661-5, 661-6, 661-7, 661-8, 661-9, 661-10, 661-11,
661-12 is shown. Referring to FIG. 6B and FIG. 6C, perspective and section views of one
of the sections 661 of the input station 660 is shown. The sections 661-1, 661-2, 661-3,
661-4, 661-5, 661-6, 661-7, 661-8, 661-9, 661-10, 661-11, 661-12 of the input station 660
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are provided in a regular grid-like layout. Each of the sections 661 includes an RFID
antenna 662 disposed in a substantially central location within a top surface of the section
661, and a ring of illuminators 664 provided in a ringed alignment about the RFID antenna
662, and a haptic element 668 configured to cause the section 661 to vibrate in response to

one or more signals.

[0095] Input stations such as the input station 660 of FIGS. 6A, 6B and 6C are
particularly suited to receiving RFID signals from short-range RFID transmitting devices
or tags, and localizing a source of the RFID signal to a specific transmitting device based
on the particular RFID antenna 662 that received the RFID signal. The input station 660 is
further configured to provide directed feedback to users of input surfaces provided
thereon, e.g., feedback that is particularly targeted to a localized region of an input surface
in response to contact with that region. For example, the input station 660 may be
particularly helpful in situations in which input surfaces of a standard size are provided
thereon, in that contact points and/or manually activated RFID tags of the input surfaces
may be placed in locations corresponding substantially to the locations of the RFID
antennas 662, the illuminators 664 and the haptic elements 668 of the individual sections

661.

[0096] Therefore, the substantially uniform distribution of the RFID antennas 662
throughout the input station 660 collectively increase the likelihood that an RFID signal
transmitted upon contact with a manually activated RFID tag on the input station 660 will
be sensed and interpreted. Moreover, the regular layout of the RFID antennas 662, the
illuminators 664 and the haptic elements 668 enables input surfaces (not shown) to be
formed with any number of contact points and manually activated RFID tags in locations
that are consistent with the regular layout. Furthermore, when one or more of the contact
points of an input surface (not shown) provided on the input station 660 is contacted by a
user, feedback may be provided in a discrete location associated with the contact, and in
the form of lights or vibrations provided by the illuminators 664 or the haptic elements

668 that are closest to the contacted contact points.

[0097] As is discussed above, an input surface may be customized based on the
preferences, qualifications or permissions of a user, and the functions or attributes of a
given application or a computer system or network on which the application runs.

Referring to FIGS. 7A and 7B, views of components of one system 700 including a
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dynamic RFID-based input device in accordance with embodiments of the present
disclosure are shown. Except where otherwise noted, reference numerals preceded by the
number “7” in FIGS. 7A and 7B indicate components or features that are similar to
components or features having reference numerals preceded by the number “6” in FIGS.
6A, 6B and 6C, by the number “4” in FIGS. 4A, 4B or 4C, by the number “2” in FIG. 2, or
by the number “1” in FIGS. 1A through 1D, respectively.

[0098] As is shown in FIG. 7A, the system 700 includes an input surface 750A and an
input station 760. The input surface 750A includes a plurality of directional contact points
755-1, 755-2, 755-3, 755-4, 755-5, and a plurality of functional contact points 755-6, 755-
7, 755-8 provided on an upper portion of the input surface 750A and associated with one
or more manually activated RFID tags (not shown). The input surface 750A may thus be
preferred by left-handed users, in that the directional contact points 755-1, 755-2, 755-3,
755-4, 755-5, are provided on a left side of the input surface 750A and that the functional
contact points 755-6, 755-7, 755-8 are provided on a right side of the input surface 750A,
thereby enabling a left-handed user to control the position of a pointer on a display using
the input surface 750A with his or her strongest or most skillful hand, and to take actions
or issue instructions using his or her least strong or skillful hand. The manually activated
RFID devices provided in the input surface 750A may be individually programmed to
correspond to one or more clements of information or data, or to one or more commands,
such that receiving a signal from one or more of the devices causes the input station to
execute one or more actions or provide one or more sets of information or datato a

computer system or network in accordance with the present disclosure.

[0099] Referring to FIG. 7B, the system 700 is shown with an input surface 750B
provided on the input station 760. Unlike the input surface 750A of FIG. 7A, which is
configured for use by left-handed users, the input station 750B of FIG. 7B is configured
for use by right-handed users. As is shown in FIG. 7B, the directional contact points 755-
1, 755-2, 755-3, 755-4, 755-5 are provided on a right side of the input surface 750B, while
the functional contact points 755-6, 755-7, 755-8 are provided on a left side of the input
surface 750B. Thus, a right-handed user may control the location of a pointer on a display
using the input surface 750B with his or her strongest or most skillful hand, and to take

actions or issue instructions using his or her weakest or least skillful hand.
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[00100] Accordingly, as is shown with regard to the input surfaces 750A, 750B of
FIGS. 7A and 7B, the systems and methods of the present disclosure enable different users
of computer systems or networks to enter information, data, commands or instructions to
such systems or networks using input surfaces that may be customized according to their
personal preferences, traits or characteristics, e.g., the layout or positioning of keys or
representations of keys on such surfaces based on whether a user is left-handed, right-
handed or ambidextrous. In addition to their respective levels of handedness or
ambidexterity, keys or representations of keys may be laid out or positioned based on
other personal preferences, traits or characteristics, including height; arm length; finger
length, width or diameter; or any other variable or immutable factor regarding or selected

by a user.

[00101] Additionally, due to the substantially flat and flexible nature of the input
surfaces of the present disclosure, a number of surfaces may be provided in a stack or
other collection that may be readily perused and accessed by a user, such as the pages of a
book or binder including multiple input surfaces. Referring to FIG. &, a view of
components of one system 800 including a dynamic RFID-based input device in
accordance with embodiments of the present disclosure is shown. Except where otherwise
noted, reference numerals preceded by the number “8” in FIG. 8 indicate components or
features that are similar to components or features having reference numerals preceded by
the number “7” in FIGS. 7A and 7B, by the number “6” in FIGS. 6A, 6B and 6C, by the
number “4” in FIGS. 4A, 4B or 4C, by the number “2” in FIG. 2, or by the number “1” in
FIGS. 1A through 1D, respectively.

[00102] Asis shown in FIG. &, the system 800 includes a book or manual having a
plurality of input surfaces 850A, 850B, 850C and an input station 860, viz., an interior of
an automobile. The input surface 850A includes information and instructions for
programming an audio system that are written in French, while the input surfaces 850B,
850C include instructions for programming the audio system that are written in English
and Spanish, respectively. The input surface 850A further includes contact points 852A-1
through 852A-10 that are associated with the numbers 1, 2, 3,4, 5, 6, 7, 8, 9 and 0,
respectively, and are associated with one or more manually activated RFID tags embedded
therein (not shown), as well as contact points 852A-11, 852A-12 that are associated with
radio frequency bands, viz., AM and PM, respectively. The input station 860 includes an
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onboard RFID reader 862, a display apparatus 865 indicating a radio frequency and a pair
of audio speakers 866.

[00103] In accordance with the present disclosure, owners or operators of the
automobile may program the audio system thereof using any of the input surfaces 850A,
850B, 850C provided in the manual. Those owners or operators who speak French may
select a radio frequency by interacting with one or more of the contact points 852A-1
through 852A-12 from any location within the automobile, e.g., from a driver’s seat while
the automobile is parked, or from the passenger seat or back seat while the automobile is
in operation. Likewise, those owners or operators who speak English or Spanish may turn
to the input surfaces 850B, 850C within the manual, and select a radio frequency by
interacting with one or more corresponding contact points provided thereon (not shown),
also from any location. The systems and methods of the present disclosure may enable
users in any computing environment to manipulate one or more computer systems or
networks using an input surface in communication with a common input station, based on
RFID signals transmitted by one or more manually activated RFID tags provided on the
respective pages. Although the manual shown in FIG. 8 includes three input surfaces
850A, 850B, 850C for operating an audio system by French, English and Spanish
speaking users within an input station defined by an interior of an automobile, those of
ordinary skill in the pertinent art will recognize that input surfaces for performing
functions in addition to or other than selecting radio frequencies, and input surfaces for use
by speakers of languages of other than French, English or Spanish, and input stations in
environments other than automobile interiors, may be provided in accordance with the

present disclosure.

[00104] Although the disclosure has been described herein using exemplary techniques,
components, and/or processes for implementing the present disclosure, it should be
understood by those skilled in the art that other techniques, components, and/or processes
or other combinations and sequences of the techniques, components, and/or processes
described herein may be used or performed that achieve the same function(s) and/or
result(s) described herein and which are included within the scope of the present
disclosure. For example, although some of the embodiments of the present disclosure are
shown as incorporating input surfaces having manually activated RFID tags within a

vicinity of input stations having RFID antennas that are provided in a fulfillment center
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environment, the systems and methods disclosed herein are not so limited, and the input
devices disclosed herein, e.g., one or more of the input surfaces or input stations, may be
utilized in connection with any computer system, network or application in accordance

with the present disclosure.

[00105] Furthermore, although some of the embodiments of the present disclosure are
shown as including transmitting circuits having particular numbers or combinations of
components, the systems and methods of the present disclosure are likewise not limited.
Rather, input surfaces having any number of contact points, manually activated RFID tags
or automatic RFID tags, and input stations having any number of RFID reading systems or
feedback devices, and in any appropriate density, may be incorporated into the systems
and methods disclosed herein. The input surfaces and input stations may be from any type
or form of structural elements, including but not limited to input surfaces formed of
papers, plastics, vinyls, rubbers, woven or non-woven fabrics, or other pliable sheet-like

materials, and input stations including desks, tables, easels, podiums or other like features.

[00106] It should be understood that, unless otherwise explicitly or implicitly indicated
herein, any of the features, characteristics, alternatives or modifications described
regarding a particular embodiment herein may also be applied, used, or incorporated with
any other embodiment described herein, and that the drawings and detailed description of
the present disclosure are intended to cover all modifications, equivalents and alternatives
to the various embodiments as defined by the appended claims. Moreover, with respect to
the one or more methods or processes of the present disclosure described herein, including
but not limited to the flow charts shown in FIGS. 3 and 5, the order in which the boxes or
steps of the methods or processes are listed is not intended to be construed as a limitation
on the claimed inventions, and any number of the boxes or steps can be combined in any

order and/or in parallel to implement the methods or processes described herein.

[00107] Also, the drawings herein are not drawn to scale, and do not limit, in any way,
the number, type or style of structural arrangements of input surfaces or input stations that
may be provided in accordance with the present disclosure, or represent any limitations on
any aspects of such arrangements, e.g., sizes or shapes of components, or distances or
lengths between such components. For example, as is discussed above, the numbers,
locations and densities of contact points or RFID devices provided in input surfaces, or the

numbers, locations and operating characteristics of RFID antennas provided in input
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stations, may be chosen, as necessary, in order to ensure that contact with an input surface
causes a transmitting circuit to transmit an RFID signal to an RFID reading system of an
input station, in accordance with the present disclosure. Furthermore, the drawings herein
are intended to describe the structural arrangements and circuits of the present disclosure
and the components thereof in a functional manner, and may not accurately reflect paths of
current flow or levels of electrical potential between such components of such circuits

which would, in any event, be obvious to those of ordinary skill in the pertinent arts.

[00108] Conditional language, such as, among others, “can,” “could,” “might,” or
“may,” unless specifically stated otherwise, or otherwise understood within the context as
used, is generally intended to convey in a permissive manner that certain embodiments
could include, or have the potential to include, but do not mandate or require, certain
features, elements and/or boxes or steps. In a similar manner, terms such as “include,”
“including” and “includes are generally intended to mean “including, but not limited to.”
Thus, such conditional language is not generally intended to imply that features, elements
and/or boxes or steps are in any way required for one or more embodiments or that one or
more embodiments necessarily include logic for deciding, with or without user input or
prompting, whether these features, elements and/or boxes or steps are included or are to be

performed in any particular embodiment.

[00109] Although the invention has been described and illustrated with respect to
exemplary embodiments thereof, the foregoing and various other additions and omissions
may be made therein and thereto without departing from the spirit and scope of the present

disclosure.

[00110] Clause 1. A workstation comprising:

an input station having a working surface;

an RFID reading system having at least one RFID antenna provided on the
working surface; and

a computing device having a processor,

wherein the computing device is in communication with the RFID reading
system, and

wherein the computing device is configured to at least:
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recognize a portable input surface associated with a worker, wherein the
portable input surface comprises at least one flexible layer and a plurality of manually
activated RFID tags;

identify the worker associated with the portable input surface;

receive information regarding at least one RFID signal transmitted by at
least one of the plurality of manually activated RFID tags to the at least one RFID antenna,
wherein the at least one RFID signal is transmitted in response to contact with a portion of
the at least one flexible layer associated with the at least one of the manually activated
RFID tags;

identify at least one action associated with the at least one RFID signal
based at least in part on the information regarding the at least one RFID signal; and

cause the at least one action to be executed.

[00111] Clause 2. The workstation of clause 1, wherein the computing device is
further configured to at least:

receive information regarding at least one RFID signal transmitted by an RFID
transmitting device associated with the worker to the at least one RFID antenna,

wherein the worker is identified based at least in part on the information
regarding the at least one RFID signal transmitted by the RFID transmitting device

associated with the worker.

[00112] Clause 3. The workstation of clause 1, wherein the computing device is
further configured to at least:

identify at least one of a preference of the worker, a qualification of the worker
or a permission of the worker; and

configure an application operating on the computing device based at least in
part on the preference of the worker, the qualification of the worker or the permission of

the worker.

[00113] Clause 4. The workstation of clause 1, further comprising at least one
feedback device,

wherein the computing device is further configured to at least:

provide feedback to the worker in response to the at least one RFID signal by

the at least one feedback device,
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wherein the at least one feedback device comprises at least one of a haptic

vibrating element, an audio speaker or an LED light.

[00114] Clause 5. The workstation of clause 1, wherein the portable input surface
comprises a top flexible layer joined to a bottom flexible layer,

wherein the plurality of manually activated RFID tags are disposed between the
top flexible layer and the bottom flexible layer,

wherein the top flexible layer comprises a plurality of contact points provided
thereon, and

wherein each of the plurality of contact points is associated with at least one of

the manually activated RFID tags.

[00115] Clause 6. A method comprising:

recognizing a first portable input surface associated with a first worker,
wherein the first portable input surface comprises at least one layer and a plurality of
manually activated RFID transmitting devices disposed in association with the at least one
layer;

receiving information regarding a first RFID signal transmitted from at least
one of the plurality of manually activated RFID transmitting devices of the first portable
input surface to a first input station, wherein the first input station comprises at least one
RFID receiving device;

associating the information regarding the first RFID signal with the at least one
of the first worker or the first portable input surface by at least one computer processor;
and

storing at least some of the information regarding the first RFID signal in at

least one data store.

[00116] Clause 7. The method of clause 6, further comprising:

identifying at least one action associated with the first RFID signal by the at
least one computer processor based at least in part on the information regarding the first
RFID signal; and

executing the at least one action by the at least one computer processor.
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[00117] Clause 8 The method of clause 6, further comprising:
determining an identity of the first worker by the at least one computer

Pprocessor.

[00118] Clause 9. The method of clause 8, wherein determining the identity of the first
worker further comprises:

receiving information regarding a second RFID signal transmitted from an
automatic RFID device associated with the first worker, wherein the identity of the first
worker is determined based at least in part on the second RFID signal, and

configuring at least one computer application based at least in part on the first

RFID signal and the identity of the first worker.

[00119] Clause 10. The method of clause 6, further comprising:

determining at least one of an identity of the first worker, a preference of the
first worker, a qualification of the first worker or a permission of the first worker by the at
least one computer processor,

wherein the at least one computer application is configured based at least in
part on the at least one of the identity of the first worker, the preference of the first worker,

the qualification of the first worker or the permission of the first worker.

[00120] Clause 11. The method of clause 10, further comprising:

recognizing a second portable input surface associated with a second worker,
wherein the second portable input surface comprises at least one layer and a plurality of
manually activated RFID transmitting devices disposed in association with the at least one
layer;

receiving information regarding a second RFID signal transmitted from at least
one of the plurality of manually active RFID transmitting devices of the second portable
input surface to the first input station;

associating the information regarding the second RFID signal with the at least
one of the second worker or the second portable input surface by the at least one computer
processor;

determining at least one of an identity of the second worker, a preference of the
second worker, a qualification of the second worker or a permission of the second worker

by the at least one computer processor; and
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configuring the at least one computer application based at least in part on the
second RFID signal and the at least one of the identity of the second worker, the
preference of the second worker, the qualification of the second worker or the permission

of the second worker.

[00121] Clause 12. The method of clause 11, wherein the at least one computer
application is configured to receive RFID signals from the first portable input surface and

the second portable input surface substantially simultaneously.

[00122] Clause 13. The method of clause 6, wherein the first portable input surface
comprises a top layer and a bottom layer, and
wherein the plurality of manually activated RFID tags are disposed between the

top layer and the bottom layer.

[00123] Clause 14. The method of clause 6, wherein the at least one layer comprises at

least one of a paper layer, a plastic layer, a rubber layer or a fabric layer.

[00124] Clause 15. The method of clause 6, wherein the first input station comprises at
least one of:

a first RFID receiving device disposed in a working surface at the first input
station; or

a second RFID receiving device mounted above at least a portion of the first

input station.

[00125] Clause 16. The method of clause 6, wherein the first input station comprises at
least one feedback device, and

wherein the method further comprises:

generating feedback by the at least one feedback device in response to the first

RFID signal.

[00126] Clause 17. The method of clause 16, wherein the at least one feedback device
comprises an audio speaker, a display apparatus, an illuminator or a haptic vibrating

element.

[00127] Clause 18. A non-transitory computer-readable medium having computer-

executable instructions stored thereon,
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wherein the instructions, when executed, cause a computer system having at
least one computer processor to perform a method comprising:

receiving, at an RFID reading system provided in association with an input
station, a first RFID signal transmitted by an automatic RFID device associated with a first
worker;

receiving, at the RFID reading system provided in association with the input
station, a second RFID signal transmitted by a manually activated RFID tag provided on at
least one flexible layer of a portable input surface, wherein the second RFID signal is
transmitted by the manually activated RFID tag upon contact with at least a portion of the
portable input surface by the first worker;

providing, after receiving the second RFID signal, feedback to the first worker
by at least one feedback device associated with the input station;

identifying a confluence of RFID signals comprising the first RFID signal and
the second RFID signal;

determining, after identifying the confluence of RFID signals, at least one
action associated with the second RFID signal; and

causing, by the at least one computer processor, the computer system to

execute the at least one action associated with the second RFID signal.

[00128] Clause 19. The non-transitory computer-readable medium of clause 18,
wherein the manually activated RFID tag comprises a programmable memory component,
and

wherein the method further comprises:

providing information regarding the at least one action to the programmable
memory component over a network,

wherein the second RFID signal comprises at least some of the information

regarding the action provided to the programmable memory component.

[00129] Clause 20. The non-transitory computer-readable medium of clause 18,
wherein the at least one feedback device is one of a haptic vibration element, an audio
speaker, an LED light or a display apparatus, and

wherein providing the feedback to the first worker by the at least one feedback
device comprises:

causing the haptic vibration element to vibrate for a predetermined time;
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causing the audio speaker to emit at least one sound;

causing the LED light to illuminate at least the portion of the portable input
surface; or

causing information associated with at least one of the first RFID signal or the

second RFID signal to be displayed on the display apparatus.
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CLAIMS
WHAT IS CLAIMED IS:
L. A workstation comprising:
an input station having a working surface;
an RFID reading system having at least one RFID antenna provided on the
working surface; and
a computing device having a processor,
wherein the computing device is in communication with the RFID reading system,
and
wherein the computing device is configured to at least:
recognize a portable input surface associated with a worker, wherein the
portable input surface comprises at least one flexible layer and a plurality of
manually activated RFID tags;
identify the worker associated with the portable input surface;
receive information regarding at least one RFID signal transmitted by at
least one of the plurality of manually activated RFID tags to the at least one RFID
antenna, wherein the at least one RFID signal is transmitted in response to contact
with a portion of the at least one flexible layer associated with the at least one of
the manually activated RFID tags;
identify at least one action associated with the at least one RFID signal
based at least in part on the information regarding the at least one RFID signal; and

cause the at least one action to be executed.

2. The workstation of claim 1, wherein the computing device is further configured to
at least:
receive information regarding at least one RFID signal transmitted by an
RFID transmitting device associated with the worker to the at least one RFID
antenna,
wherein the worker is identified based at least in part on the information
regarding the at least one RFID signal transmitted by the RFID transmitting device

associated with the worker.
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3. The workstation of claim 1, wherein the computing device is further configured to
at least:
identify at least one of a preference of the worker, a qualification of the
worker or a permission of the worker; and
configure an application operating on the computing device based at least
in part on the preference of the worker, the qualification of the worker or the

permission of the worker.

4. The workstation of claim 1, further comprising at least one feedback device,
wherein the computing device is further configured to at least:
provide feedback to the worker in response to the at least one RFID signal
by the at least one feedback device,
wherein the at least one feedback device comprises at least one of a haptic

vibrating element, an audio speaker or an LED light.

5. The workstation of claim 1, wherein the portable input surface comprises a top
flexible layer joined to a bottom flexible layer,

wherein the plurality of manually activated RFID tags are disposed between the
top flexible layer and the bottom flexible layer,

wherein the top flexible layer comprises a plurality of contact points provided
thereon, and

wherein each of the plurality of contact points is associated with at least one of the

manually activated RFID tags.
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6. A method comprising:

recognizing a first portable input surface associated with a first worker, wherein
the first portable input surface comprises at least one layer and a plurality of manually
activated RFID transmitting devices disposed in association with the at least one layer;

receiving information regarding a first RFID signal transmitted from at least one of
the plurality of manually activated RFID transmitting devices of the first portable input
surface to a first input station, wherein the first input station comprises at least one RFID
receiving device;

associating the information regarding the first RFID signal with the at least one of
the first worker or the first portable input surface by at least one computer processor; and

storing at least some of the information regarding the first RFID signal in at least

one data store.

7. The method of claim 6, further comprising:

identifying at least one action associated with the first RFID signal by the at least
one computer processor based at least in part on the information regarding the first RFID
signal; and

executing the at least one action by the at least one computer processor.

8. The method of claim 6, further comprising:

determining an identity of the first worker by the at least one computer processor

receiving information regarding a second RFID signal transmitted from an
automatic RFID device associated with the first worker, wherein the identity of the
first worker is determined based at least in part on the second RFID signal, and

configuring at least one computer application based at least in part on the

first RFID signal and the identity of the first worker.
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9. The method of claim 6, further comprising:

determining at least one of an identity of the first worker, a preference of the first
worker, a qualification of the first worker or a permission of the first worker by the at least
one computer processor,

wherein the at least one computer application is configured based at least in part on
the at least one of the identity of the first worker, the preference of the first worker, the

qualification of the first worker or the permission of the first worker.

10. The method of claim 9, further comprising:

recognizing a second portable input surface associated with a second worker,
wherein the second portable input surface comprises at least one layer and a plurality of
manually activated RFID transmitting devices disposed in association with the at least one
layer;

receiving information regarding a second RFID signal transmitted from at least one
of the plurality of manually active RFID transmitting devices of the second portable input
surface to the first input station;

associating the information regarding the second RFID signal with the at least one
of the second worker or the second portable input surface by the at least one computer
processor;

determining at least one of an identity of the second worker, a preference of the
second worker, a qualification of the second worker or a permission of the second worker
by the at least one computer processor; and

configuring the at least one computer application based at least in part on the
second RFID signal and the at least one of the identity of the second worker, the
preference of the second worker, the qualification of the second worker or the permission

of the second worker.

11. The method of claim 10, wherein the at least one computer application is
configured to receive RFID signals from the first portable input surface and the second

portable input surface substantially simultaneously.
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12. The method of claim 6, wherein the first portable input surface comprises a top
layer and a bottom layer, and

wherein the plurality of manually activated RFID tags are disposed between the
top layer and the bottom layer.

13. The method of claim 6, wherein the at least one layer comprises at least one of a

paper layer, a plastic layer, a rubber layer or a fabric layer.

14. The method of claim 6, wherein the first input station comprises at least one of:

a first RFID receiving device disposed in a working surface at the first input
station; or

a second RFID receiving device mounted above at least a portion of the first input

station.

15. The method of claim 6, wherein the first input station comprises at least one
feedback device, and

wherein the method further comprises:

generating feedback by the at least one feedback device in response to the first
RFID signal;

wherein the at least one feedback device comprises an audio speaker, a display

apparatus, an illuminator or a haptic vibrating element.

Attorney Docket No. 110.0558
{00027384;1} 50 Client Reference P18708-WO



1/11

WO 2016/069352 PCT/US2015/056779
110.0558 /P18708-WO

100
N\

150A <

152A-1 152A-4 | 152A-5

FIG. 1A



2/11

PCT/US2015/056779

WO 2016/069352

110.0558 /P18708-WO

=7

Zcl 19}
6-Y5S 1
091 —F
«mm” ~F / £-YGsl
e S css
99}
o R ,
N )
— /
YOS Y 8ves) % =~ 4 =
h 4 7 % -
v Nm\ VGG -
HONY) Z NOILdO %91
0 MO e
1037138 | NOILdO Yoyl
HINIOM ANIW

l 7 fmwv /oop



3/11
110.0558 /P18708-WO

PCT/US2015/056779

WO 2016/069352

RS

8-0GG1

JEG) —
o216} —
6-0GG1
VNV TISHYA
NIWANOXTIM
SOQINIANIIG
TENO0Y
N0 TEIM
- g9}

PN

WA, TEEESNR N

AURR O AN\ N

9-0GG1

£-vGeal

R
AN M /wv@%///W/ N\

Il 'Ol

¢vGS1

ﬁ

\

LS54 G-0GG1
0051 \
001 \

m

¥-0GG1

/
1-0G6)




4/11

PCT/US2015/056779

WO 2016/069352

110.0558 /P18708-WO

dal 'oid

A\ 4

(NOISIA3Y 30 Orvavyl)

( ¥O¥Y3 HVYINHOANI )

{  vanavdvivil )
(Y3FOVH VIMYLSND 3L3ND ?

VHOSIAEIANS ANIWN

=

TN
9-05G1
%/_/v £-V55)
0861 —1f
016, —E / A}
“ORES /
ORI NCERERANNTRN
0861 AR O\t

6
L e ,
Y
8-0561 - S/ RN AR -
PN % -

\ ﬁ / -
o%(; G-)GG| 1-0661
70861

v9l

O0v1
001 \




PCT/US2015/056779

5/11
110.0558 /P18708-WO

WO 2016/069352

o7 |__HOLVHBIN OLLAVH
—  ¥Ivvads

od7 uIavaY [
& 1HOIT Q3T aidd 29z

oz |7 NOILVLS LNdNI
ovL iy |... [ovL aidy ][ ovi a3y

QaLvAlLDY|  |aaivalov||aaLvaliov oVl

SNLYEVddY |||ATIvANYIN|  [A1TYANY I | ATTYANY I di4d

AV1dSid N-2G2 7 2-2G2 12627 ve’

J/ JOV4HNS LNdNI JIHHOM

59¢ , 0¥z

AMIATEA 052 AMIAIT3A
JLIS YHOMIIN H  3HOLS VIvaH H3AY3S
9ez” vez €2
HILNID INFWTTHTNS
omw\\
8¢z
ddV ONIddOHS YISMOYE gIM
. J J
> 728" INOHALEYINS —F—> vee dOLdV
~ 8l2 822 7
x4 HIWOLSND e HOANIA
082
/EN 8ic /ONN
JLIS WHOMIIN HH OIS VAVA ] 3AY3S
/ / J
ke rie e A NI ~_
J/ 002

0i¢



6/11

WO 2016/069352 PCT/US2015/056779

110.0558 /P18708-WO

300
( sTART ) /
\ 310

USER ARRIVES AT INPUT STATION HAVING ONE OR MORE ASSOCIATED RFID
ANTENNAS CONNECTED TO COMPUTER SYSTEM VIA NETWORK

N

v

320

USER PLACES INPUT SURFACE ONTO WORKING SURFACE OF INPUT STATION

A

330

SYSTEM RECOGNIZES PRESENCE OF USER AND/OR INPUT SURFACE
AT INPUT STATION

A

340

SYSTEM CONFIGURES APPLICATION OPERATING THEREON BASED ON
RECOGNIZED USER AND/OR INPUT SURFACE

N

350

USER PROVIDES INPUT TO APPLICATION VIA INPUT SURFACE

A

360

SYSTEM PROVIDES FEEDBACK TO USER IN RESPONSE TO INPUT

A

370

USER DEPARTS FROM INPUT STATION WITH INPUT SURFACE

A

380

SYSTEM ACKNOWLEDGES ABSENCE OF USER AND/OR INPUT SURFACE
AT INPUT STATION

A

390

SYSTEM DECONFIGURES APPLICATION BASED ON DEPARTURE OF USER
AND/OR INPUT SURFACE FROM INPUT STATION

A
END

FIG. 3



7/11
WO 2016/069352
110.0558 /P18708-WO

PCT/US2015/056779

e

460 L[
/‘
Hello, Don.
468 Please place your 465
input pad on the 7
easel.
461

432

Marshal,D.

111 SG |1328

452

12| PG | 825

252

42 [PFC [1648

695 465

33 [SFPF

34| SF

400~ 2§ 462

Thanks, Don.
468 Have a great
Day!

461

FIG.

FIG. 4B

465

4C



8/11

WO 2016/069352 PCT/US2015/056779
110.0558 /P18708-WO

500
( START ) /
\ 510

WORKER AND INPUT PAD ARRIVE AT INPUT STATION ~/
v 515
INPUT STATION RECEIVES RFID SIGNALS IDENTIFYING WORKER AND/OR |
INPUT PAD
y 520
SYSTEM AUTHENTICATES WORKER AND CONFIGURES APPLICATION |
ACCORDING TO WORKER PREFERENCES AND QUALIFICATIONS
Y 530
WORKER INTERACTS WITH SYSTEM VIA INPUT PAD ~/
Y 540
WORKER REQUESTS ASSISTANCE ~/
v 550
SUPERVISOR AND INPUT PAD ARRIVE AT INPUT STATION -/
v 555
INPUT STATION RECEIVES RFID SIGNALS IDENTIFYING SUPERVISOR ANDIOR |-
INPUT PAD
v 560

SYSTEM AUTHENTICATES SUPERVISOR AND CONFIGURES APPLICATION L~/
ACCORDING TO SUPERVISOR PREFERENCES AND QUALIFICATIONS

A 570

SUPERVISOR INTERACTS WITH SYSTEM VIA INPUT PAD —/
¢ 575

SUPERVISOR AND INPUT PAD DEPART FROM INPUT STATION —~./
y 580

SYSTEM ACKNOWLEDGES DEPARTURE OF SUPERVISOR AND CONFIGURES |~/
APPLICATION ACCORDING TO WORKER PREFERENCES AND QUALIFICATIONS

590
WORKER INTERACTS WITH SYSTEM VIA INPUT PAD —/

v

END

FIG. 5



9/11

PCT/US2015/056779

WO 2016/069352

110.0558 /P18708-WO

V9 "Old

b1-199 01-199

099 —

J9 'Old

899
_ _
[ 1 [ 11
oo’ 790" 4997
N
a9 'Old
899 o6
y99
o $99
v Aw%w,/ 299
P99 mm
799 \ﬁv /
$99 y99



10/11

WO 2016/069352 PCT/US2015/056779
110.0558 /P18708-WO

750A ’/‘ 700A
\ 755-1 755-3

\g \ \ D | 755.7
Q\\Q\\v\ \Q}\\QY—_\_ 1558

755-5
755-4




11/11

WO 2016/069352 PCT/US2015/056779
110.0558 /P18708-WO

/\

5

866

/ 860
I
P

FIG. 8

O
o
e
o

%dENGL?SH / ESPANOL /" FRANCAIS | =
(o 0] [e5) o~
et o)
o~ © «©
2 | EEE 2
5 _s o EEEES
<« | © N[< S
S| 28 c 2
o ‘d‘) e [y 4> o
£ & 2 N © <9
co Qo®o ©
g 2 T = & D
ST ee < 8 S
S 4 fn ~SNg =
®© § PPRRLLPARLARLLLLLLLLPRLLLLL

852A-10




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/056779

A

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - GO6K 19/077 (2015.01)
CPC -
According to Intemnational Patent Classification (IPC) or to both national classification and IPC

GO7C 9/00111 (2015.10)

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - A41D 27/00; GO6K 19/077, 17/00; GO8B 21/00 (2015.01)
CPC - F16P 3/147; GO6K 7/10396; GO7C 9/00111; GO8B 13/1427 (keyword delimited) (2015.10)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
US - 340/10.1, 340/10.4, 340/539.1 (Keyword delimited)

PatBase, Google Patents, ProQuest )
Search terms used: RFID, reader, antenna, tags, workers, surface, layer, identify, feedback

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0021197 A1 (FRERKING) 25 January 2007 (25.01.2007) entire document. 1-15
Y US 2007/0109101 A1 (COLBY) 17 May 2007 (17.05.2007) entire document. 1-15
A US 2007/0075861 A1 (COOK et al) 05 April 2007 (05.04.2007) entire document. 1-15
A US 2005/0183990 A1 (CORBETT, JR.) 25 August 2005 (25.08.2005) entire document. 1-15
A US 2009/0167699 A1 (ROSENBLATT et al) 02 July 2009 (02.07.2009) entire document. 1-15
A US 2011/0227748 A1 (SCHAIBLE et al) 22 September 2011 (22.09.2011) entire document. 1j15
A US 2010/0271187 A1 (UYSAL et al) 28 October 2010 (28.10.2010) entire document. 1-15

D Further documents are listed in the continuation of Box C.

l:l See patent family annex.

.

“A”
“g”

“Lr

“on

«pn

Special categories of cited documents;

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

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

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified) ) '
document referring to an oral disclosure, use, exhibition or other
means

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

s

“xr

wym

“&”

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

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

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

document member of the same patent family

Date of the actual completion of the international search

10 December 2015

Date of mailing of the international search report

19 JAN 207

‘| Name and mailing address of the ISA/

Mait Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. §71-273-8300

-Authorized officer

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - wo-search-report

