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INITIATION OF ACTIONS WITH COMPRESSED ACTION LANGUAGE
REPRESENTATIONS

This application claims priority to U.S. Application Serial No. 10/882,619, filed July 2,
2004, entitled “Initiation of Actions with Compressed Action Language Representations®,

which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0001] The present invention relates to the representation of actions and data in a
dense format. In addition, the present invention relates to the initiation of actions in

communications devices.

BACKGROUND OF THE INVENTION

[0002] Visual tags, such as barcodes, can be used to store information in the form
of bits that are encoded into corresponding visual elements. Such stored information may
include data that define one or more actions to be performed by a mobile device. In
addition, this stored information may include error correction information and/or error

detection information (e.g., checksums).

[0003] A mobile device having an image sensor (for example, a camera phone)
can read a visual tag's information and carry out the actions defined by this information.
Visual tags are not the only articles that may trigger a mobile device's actions. In a
similar manner, radio frequency identification (RFID) tags, audio streams (also called
audio tags), watermarks in visual media, and the like can be used to trigger actions in

mobile devices with corresponding sensors.

[0004] Such tag-initiated actions can be, for example, instructions regarding the
storage of calendar events, contact information, or other information in the device’s
memory. In addition, examples of tag-initiated actions include launching an external
communications connection (e.g., placing a phone call, sending an SMS message,
initiating a wireless application protocol session, or establishing a web connection). Also,

tag-initiated actions may include a device launching an application and passing tag-
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originated parameters to the application. Further, such actions may result in the mobile

device obtaining services or content from remote providers.

[0005] The triggering of such actions in mobile devices can be achieved by
encoding the action defining data according to a language developed for that particular
purpose. Such languages (referred to herein as action languages) define how particular

actions are indicated and how the data is to be interpreted.

[0006] The amount of information that a tag may store is often limited. For
instance, the number of bits expressed in a visual tag determines the visual tag's physical
size. However, this size cannot become too large because limits exist in the size of most
associated media channels (e.g., space available in a newspaper advertisement). Audio
tags are similarly constrained as the transmission speed of an audio channel is relatively
low due to noisy environments. Therefore, it is desirable for such action languages to

minimize the number of symbols (e.g., bits) required to express the action.

[0007] Archiver data compression techniques, such as zip, arj, and lhz, compress
data by identifying data sequence patterns and replacing them with indices from a
compression dictionary. However, such compression techniques are not suitable for
small amounts of data, at least because the compression dictionary must accompany the
compressed data. Thus, the employment of such compression techniques with tags may

result in "compressed data" that is actually larger than the original data.

[0008] Also several languages exist for inputting data into mobile devices. VCal
and VCard are examples of such languages. However, these textual languages are quite
verbose and do not provide for efficient information storage in tags. An additional
example of such languages is the wireless application protocol (WAP) binary extensible
markup language (XML). This language merely defines compacting methods for data
identifiers. In other words, it replaces the long, textual parameter and action titles with

shorter titles. However, this language does not compress the parameters themselves.

SUMMARY OF THE INVENTION

[0009] The present invention provides a method, system, and computer program

product that stores one or more compression rules for an action language and receives a
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signal from a tag (such as an RFID tag, a visual tag, or an audio tag). In addition, the
method, system, and computer program product decode from the signal a compressed
data stream corresponding to the tag. Based on the one or more compression rules, one or
more action parameters are derived from the compressed data stream. With these

parameters, a corresponding action is performed.

[0010] The one or more compression rules may include at least one of: using short
identifiers, storing data in a compact format, using fixed data structures, and using
references. The action may include communicating across a wireless communications
network as well as obtaining content from a remote content provider. Also the action

may include storing data, such as a contact entry, or a calendar event.

[0011] According to a further aspect of the present invention, a method encodes
an action into a compact representation according to an action language, which employs
one or more of using short identifiers, storing data in a compact format, using fixed data
structures, and using references. In addition, the method stores the compact
representation in a tag. According to another aspect, an apparatus includes an encoder for
encoding an action into a compact representation according to an action language, and a
generator for storing the compact representation in a tag. In yet a further aspect of the

present invention, a tag includes a compact representation of an action;

[0012] The present invention provides for the compact representation of actions in
tags. Further features and advahtages of the present invention will become apparent from

the following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the drawings, like reference numbers generally indicate identical,
functionally similar, and/or structurally similar elements. The drawing in which an
element first appears is indicated by the leftmost digit(s) in the reference number. The

present invention will be described with reference to the accompanying drawings,

wherein:
[0014] FIG. 1 is a diagram of an exemplary operational environment;
[0015] FIG. 2 is a diagram showing operations involving the generation and

reading of tags;
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[0016] FIG. 3 is a flowchart illustrating an operation according to an aspect of the

present invention;

[0017] FIG. 4 is a diagram of a wireless communications device performing tag-

initiated actions according to an embodiment of the present invention;

[0018] FIG. 5 is a flowchart showing an operation according to aspects of the

present invention; and

[0019] FIG. 6 is a diagram of an exemplary wireless communications device

implementation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

L Operational Environment

[0020] Before describing the invention in detail, it is helpful to first describe an
environment in which the invention may be used. Accordingly, FIG. 1 is a diagram of an
exemplary operational environment in which a wireless communications device (WCD)
102 may receive information from various tags 104. As a result of this received

information, WCD 102 may perform various actions.

[0021] WCD 102 is a portable device having wireless communications
capabilities. For example, WCD 102 may be a mobile telephone, or a personal digital
assistant (PDA) with wireless communications capabilities. As shown in FIG. 1, WCD
102 may include one or more of various tag readers. Examples of such readers include a

visual tag reader 106, an RFID tag reader 108, and an audio tag reader 110.

[0022] In addition, WCD 102 includes a communication module 112 and one or
more applications 114. Communications module 112 provides for the exchange of
information across one or more wireless communications networks. Such networks may
be cellular (e.g., GSM based) or short-range, such as IEEE 802.11 wireless local area
networks (WLANS) and Bluetooth networks This exchange may involve the transmission

and reception of RF signals 130 through an antenna 120.

[0023] Such wireless communications networks may provide access to various
resources. For example, FIG. 1 shows that WCD 102 may access a content server 122

through a packet-based network 124, such as the Internet.
4
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[0024] Applications 114 may perform actions based on information received from
tags 104. These actions may involve storing information, such as content entries and
calendar events. Also, such actions may involve communicating with remote entities.
For example, a particular application 114 may collaborate with communications module

112 to request and receive content from content server 122.

[0025] As shown in FIG. 1, WCD 102 further includes a display 116 and a keypad
118. These components allow a user to interact (e.g., exchange information) with WCD
102. These components are provided as examples. As alternatives or enhancements,
WCD 102 may include other types of user interfaces. Such interfaces may include

components such as a touch screen, a microphone, and/or speaker(s).

[0026] The tags shown in FIG. 1 include visual tags 104a-d, an RFID tag 104e,
and an audio tag 104f. These tags may store information encoded according to an action
language. In embodiments of the present invention, action languages are employed that

advantageously reduce the capacity required to store such information.

[0027] FIG. 2 is a diagram showing operations involving the generation and
reading of tags. These operations are shown in the context of a visual tag. However,

such operations may be employed with other types of tags.

[0028] In particular, FIG. 2 shows a tag generation process 250 and a tag reading
process 260. As shown in FIG. 2, process 250 commences with an action 202 that is
input to an action language encoder 204. Action 202 may be various types of operations
performed by a computing device 220. For instance, action 202 may be storing a contact
entry, storing a calendar event, placing a phone call, accessing a web site, or sending a

communication such as a short messaging service (SMS) message.

[0029] Action language encoder 204 employs an action language to encode action
202 into a representation that may be automatically identified by a computing platform or
device. Accordingly, this representation may include one or more symbols such as bits.
As shown in FIG. 2, action language encoder 204 generates an action language

representation 206, which is sent to generator 208.

[0030] Generator 208 transfers action language representation 206 to a
transmission medium. For instance, FIG. 2 shows that generator 208 includes a visual

tag generator 210, an audio tag generator 212, an RFID tag programmer 214, as well as
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other encoders 216. For purposes of illustration, FIG. 2 shows visual tag generator 210

generating a visual tag 218 from action language representation 206.

[0031] As shown in FIG. 2, visual tag 218 is a two-dimensional barcode.
However, other types of visual tags (such as one-dimensional barcodes) may be
generated. Visual tag 218 may be placed on various media. For example, tag 218 may be
printed on a tangible surface, such as paper or an adhesive label. Also, tag 218 may be
engraved to a surface (such as metal). In addition, tag 218 may be placed on various
electronic media, such as a jumbo screen, or a device display. Such devices include
portable communications devices (e.g., WCD 102), computer workstations, or video

display terminals.

[0032] Process 250 may be performed in various ways. For instance, encoder 204
and generator 208 may be implemented in various devices, such as a computer
workstation, a wireless communications device, or other portable device. Actions may be
received through the device’s user interface (e.g., a keypad, a keyboard, or a touch

screen) through manual data entry techniques.

[0033] In addition to tag generation process 250, FIG. 2 also shows tag reading
process 260. In this process, a computing device 220 derives action language
representation 206 from tag 218 and performs an action corresponding to this

representation.

[0034] Computing device 220 may be a mobile communications device, such as
WCD 102. Alternatively, computing device 220 may be, for example, a point-of-sale
(POS) terminal, a computer workstation, or the like. FIG. 2 shows that computing device
220 includes a visual tag reader 222, an action language interpreter/executor 232, and an
external application 236. However, in embodiments, computing device 220 may include

multiple external applications 236.

[0035] Visual tag reader 222 includes an image sensor (i.e., a camera) 224 and a
visual tag decoder 228. Image sensor 224 has a field of view. When visual tag 218 is
within this field of view, image sensor 224 converts optical light energy, such as
reflections, from tag 218 into an image signal 226. Visual tag decoder 228 converts this
image signal into a symbol sequence 230. This sequence corresponds to (e.g., is identical

to) action language representation 206. As shown in FIG. 2, interpreter/executor 232
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receives sequence 230 and processes it according to techniques provided by the present

invention.

[0036] As aresult of this processing, a launch command 234 can be generated.
Launch command 234 may include one or more parameters obtained or derived from
parameters in symbol sequence 230. FIG. 2 shows that launch command 234 is sent to an
external application 236. Application 236 performs one or more actions corresponding to

the parameters in launch command 234.

II. Action Language

[0037] As described above with reference to FIG. 2, action languages are used to
encode actions into representations for processing by computing platforms (such as
mobile communications devices). These representations may be stored in formats, such
as visual tags, barcodes, RFID tags, and audio streams. Examples of actions include
storing a contact entry, storing a calendar event, sending a message, initiating a telephone
call, and obtaining content/services from a remote provider. Accordingly, such actions
(and their corresponding action language representations) may include one or more
parameters. These parameters may be contained in fields, each field including an

indicator and one or more corresponding parameters.

[0038] As discussed above, conventions such as VCard may be used to represent

information for storage as contact entries. An exemplary VCard is shown below.

BEGIN:VCARD

VERSION:2.1

N:Smith;John;M.;Mr.;Esq.

TEL;WORK;VOICE;MSG:+1 (919) 555-1234

TEL;CELL:+1 (919) 554-6758

TEL;WORK;FAX:+1 (919) 555-9876

PHOTO;GIF;MIME: <<JOHNSMITH.part3.960129T083020.xyzMail @host
3.com>

ADR;WORK;PARCEL;POSTAL;DOM:Suite 101;1 Central St.;Any
Town;NC;27654

END:VCARD
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[0039] VCards are typically transferred from one device to another. This transfer
typically initiates an action to store a contact entry in the receiving device. VCards may
include a plurality of parameters. For example, the VCard shown above includes nine
fields, each containing various parameters. Three of these fields (begin, end, and version)
pertain to formatting. The remaining fields convey name, telephone, photo, and address

information.

[0040] Each of these VCard fields includes an indicator. As shown above, these
indicators include one or more text strings separated by semicolons. A colon identifies
the end of each indicator. A parameter may follow an indicator. The parameter may have

multiple values separated by semicolons.

[0041] In a manner similar to VCards, VCals are used to encode information
associated with calendar entries. VCals may be transferred from one device to another,

typically initiating an action to store a calendar entry in the receiving device.

III.  Efficient Action Language

[0042] In embodiments of the present invention, action languages provide for the
compact and efficient representation of actions. To achieve such compactness and
efficiency, various techniques may be employed. These techniques may include one or
more of the following: using short identifiers, storing data in a compact format, using
fixed data structures, and using references. These compression techniques are not
exclusive. Rather, these techniques are complementary. Accordingly, any combination
of these techniques (as well as others) may be employed in the encoding of an action

language representation.

[0043] FIG. 3 is a flowchart illustrating an operation according to an aspect of the
present invention. In this operation, actions are encoded efficiently so that they may be
expressed on limited capacity media, such as various types of tags. As shown in FIG. 3,
this operation includes a step 302, in which action information is provided (or received).
This information may include an action language specifier identifying the action type, and
one or more parameter values. Next, a step 304 is performed. In this step, an action

language specification corresponding to the action information is obtained.
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[0044] The action language specification contains information (e.g., rules)
regarding the manner in which parameters and other data are expressed in an encoded
representation. Accordingly, in a step 306, the action language specification is applied to
the information provided in step 302. This results in an action language representation of

the action.

[0045] Various techniques may be employed to provide an efficient and compact
action language representation. Therefore, step 306 may include performing one or more
of steps 308-314. As shown in FIG. 3, short identifiers are used in step 308, data is stored
using a compact format in step 310, fixed data structures are used in step 312, and
references are employed in step 314. Combinations of these steps may be performed in
parallel or in any sequence. Details regarding the techniques of these steps are now

described.

A. Using Short Identifiers

[0046] Embodiments of the present invention identify fields using short identifiers
such as binary numbers, instead of textual identifiers. An example of this compression
technique is shown below (specifying a title in VCard and in an Efficient Action
Language (EAL) approach of the present invention). In this example, a Latin character
set is used. Also, the hexadecimal values listed in this example and the following
examples (for example 0x07) each reserve only one byte of storage space, although the

visual representation here in this application uses four characters.

IIl Vcard: ITI III lTl ILI IEV ?:l IMI Val 'nl 'al lgl |e! 'rl
In EAL: 0x07 M''a''n"'a' 'g' 'e' 'r'
[0047] In the above example, ”0x07” efficiently identifies a title field, as opposed

to the more lengthy identifier "T' 'T' 'T' 'L' 'E' that is employed by VCard. Also, in
embodiments, identifiers shorter than 1 byte (or eight bits) may be used. This provides
even greater space savings, but limits the number of unique identifiers and hence the

number of separate fields.
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B. ‘Storing Data in a Compact Format

[0048] Aspects of the present invention store datain a compact format that is well
suited for the data type. For example, instead of storing a telephone number as characters
(the VCard approach), the telephone number may be stored as an integer value. The

following is an example of such a technique.

In VCard: l+| 13' 75' '81 ISI 'Ol lll 12' 73' |4| 151 '6' '7' '8'
In EAL: 0x03 0x42 0xb3 0x63 0x2b Ox4de

C. Using Fixed Data Structures

[0049] Using fixed data structures relies on the fact that some of the fields (for
actions) may be mandatory, while others may be optional. According to embodiments of
the present invention, the order (or location) of mandatory fields are fixed according to a
predetermined scheme. This fixed ordering eliminates the need for identifiers to be
provided with each mandatory field. An example of such a technique is provided below.
This example (expressed in pseudo language), is a compact encoding of a
store_calendar_event action. This action includes two mandatory parameters:
event_description and event_start. Accordingly, these parameters do not require
accompanying identifiers. However, this action also includes three optional parameters:
event_end, event_alarm, and event_location. As shown below, these parameters are
marked with corresponding identiﬁérs, according to an embodiment of the present

invention.

store_calendar_event =
event_description,
event_start,
[event_end id, event end],
[event_alarm id, event alarm],

[event location_id, event location];

10
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D. Using References

[0050] In embodiments of the present invention, an encoded action may provide
definitions or predefined values. For example, in an action language representation for a

store contact entry action, fields may provide the following definitions.

First name: Joe
Last name: Somebody

Company: TheCorp

[0051] Also, in embodiments, an action language may employ various references
to provide for compression. For instance, a one-byte reference (e.g., 0x02) may be used
to indicate the ".com" domain. Similarly, a one-byte reference (e.g., 0x16) may be used
to provide a typical e-mail template, such as <first name>.<last name>@<company> =
0x16. Accordingly, with such references, embodiments of the present invention
advantageously allow for the e-mail address, Joe.Somebody@TheCorp.com, to be

constructed with just two bytes (e.g., 0x16 0x02).

E. Example Representation of a Store Contact Entry Action

[0052] An example of a compressed representation of an action according to an
aspect of the present invention is now described. In this example, the following original

data is to be compressed into a compact representation for a store contact entry action.

FIRST NAME: Joe
LAST NAME: Somebody

TELEPHONE: +3585012345678

[0053] In embodiments of the present invention, both transmitting and receiving

devices (also referred to as encoding and decoding devices) “know” (through software)

11
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that the first two fields in a contact information message are always first name and last
name (in this order). The following fields are optional and might appear in an arbitrary
order. Accordingly, compressing this information results in the following pseudo action

language representation.

Joe

Somebody

T: 0x03 0x42 0xb3 0x63 0x2b Oxde

[0054] In this representation, using fixed data structures has eliminated the use of
identifiers for the first two fields. Also, in this pseudo action language example, using
short identifiers has shortened the identifier for the telephone number field to be merely
"T". Moreover, the corresponding telephone number parameter has been shortened by
storing the parameter value in a compact format (i.e., as a corresponding hexadecimal

representation).

[0055] Therefore, embodiments of the present invention provide rules for various
types of actions (e.g., store contact entry). For example, a store contact entry action may
be represented by a first field for a first name, a second field for a surname, and then a

number of other fields in an arbitrary order.

[0056] A specifier (e.g., a header) of the action type may be provided in the action
language representation. As soon as the decoding device recognizes the action type of the
representation (store contact information, store calendar entry, store URL, access URL,

send SMS, etc.), the device uses an appropriate rule set to decode the representation.

[0057] This rule set involves an action language specification. The action
language specification contains information (e.g., rules) regarding the manner in which
parameters and other data are expressed in an encoded representation. For example, such
information may include the order of required fields and the format of their identifiers
(e.g., short identifiers). In addition, such information may include compression indicators
indicating how parameters are compressed for each field. Thus, in an encoding phase
(such as in tag generation process 250), an action is compressed according to a

specification. Conversely, in a decoding phase (such as in tag reading process 260), the

12
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action is identified (e.g., from a specifier) and the corresponding specification is followed

to decode the action.

IV.  Tag-Initiated Action

[0058] FIG. 4 is a block diagram showing a wireless communications device 418
performing tag-initiated actions. These actions may involve the retrieval of content
and/or services from remote providers. However, these actions may merely involve
processing by device 418 to perform operations, such as the creation and storage of

contact entries or calendar events.

[0059] As shown in FIG. 4, such actions may be initiated by tags 410, 412, and
414. These tags are of different types. For instance, tag 410 is a visual tag. In contrast,
tag 412 is a radio frequency identification (RFID) tag. Further, tag 414 is an audio tag.
Also, there can be other types of tags that are each capable of relaying small amounts of

information.

[0060] Device 418 can include one or more readers for these different types of
tags. As shown in FIG. 4, these readers may include a visual tag reader 420, an RFID tag
reader 421, and/or an audio tag reader 422. Each of these readers includes a sensor and a
decoder. For instance, visual tag reader 420 includes a camera module 424 as its sensor,
and a visual tag decoder 428. Camera module 424 has a field of view that, when oriented
to cover visual tag 410, generates an image signal 426. This signal is sent to visual tag

decoder 428 for processing.

[0061] Visual tag decoder 428 processes signal 426 and generates from it a
sequence of symbols (e.g., binary bits) 430 that were expressed on visual tag 410. These
symbols (also referred to as input binary data 430) are then sent to action interpreter 432.

[0062] Action interpreter 432 includes a specification database 433, a parser 434
and an action executor 436. Specification database 433 may be implemented with
memory and includes one or more action language specifications. Parser 434 identifies
actions and related fields and parameters from the input binary data 430. This
identification is based on compression rules that are associated with one of the action

language specifications stored in specification database 433. As a result, WCD 418 may
13
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perform one or more actions in accordance with these fields and parameters. These
action(s) may be initiated directly by action parser 434. However, as an intermediate
step, these actions may need further processing. Accordingly, parser 434 may send the
parsed parameters to action executor 436 for translation into parameters that are readable

by various applications.

[0063] FIG. 4 shows parameters 438a and 438b being sent from action interpreter
432 to various applications. These applications may include a browser 442, and one or
more external applications 444. These applications may perform the one or more actions
conveyed in action command(s) 430. In performing such actions, these applications may
communicate with a remote content/service provider 456 across a packet-based network

454 (e.g., the Internet).

[0064] In particular, FIG. 4 shows a communication 458. During this
communication, browser 442 receives content from a content server 456 (e.g., a web site
or the like). Also, FIG. 4 shows a communication 460 in which an external application
444 receives a content download from content/service provider 456. Communications,
such as communications 458 and 460, are based on the result of interpreting action data

430.

[0065] As described above, action executor 436 may process various parameters
received from parser 434. This processing may include the translation of parameters as
well as communications with remote entities across network 454 to receive parameters or
a handler for an unknown action. For instance, FIG. 4 shows a communication 440, in
which action executor 436 exchanges information with a registry server 446. This
communication may involve executor 436 requesting a resource identifier (such as a

URL) or an action handler for an action, which WCD 418 cannot handle.

[0066] In response, registry server 446 returns a corresponding resource identifier
or action handler, which contains specification information (such as specification
database 433) of the compression rules for the action in question as well as operating
instructions for the action interpreter to carry out the action. The receipt of such
information allows action executor 436 to send appropriate parameters to applications
(e.g., opening a browser 442 with a content server URL as a parameter, and external
applications 444). In turn, WCD 418 may perform actions, such as communications 458

and 460. These communications involve the downloading of content to device 418.
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[0067] FIG. 5 is a flowchart of an operation according to embodiments of the
present invention. This operation may be performed by various wireless communications

devices, such as the devices of FIGs. 1, 2, and 4.

[0068] As shown in FIG. 5, this operation includes a step 502, in which a device
stores one or more action language specifications. Each of these action language
specifications has one or more rules. As described above, such rules may include using
short identifiers, storing data in a compact format, using fixed data structures, and/or

using references.

[0069] In a step 504, the device obtains a signal from a tag. Next, in a step 506,
the device derives a compressed data stream from the signal. Steps 504 and 506 may be
performed by a tag reader. For instance, when this operation involves a visual tag, a
visual tag reader (e.g., visual tag reader 420) analyzes an image signal produced by an
image sensor (e.g., camera module 424) to determine whether the image information
corresponds to a visual tag. If so, then tag characteristics such as orientation, size, and
distortions are determined. Based on this, the data stored in the visual tag is derived.

With reference to FIG. 4, these steps may be performed by visual tag decoder 428.

[0070] When this operation involves an RFID tag, steps 504 and 506 may
comprise receiving a wireless RF signal and demodulating it (e.g., using pulse width
demodulation techniques) to derive the data stored in the RFID tag. However, when this
operation involves an audio tag, steps 504 and 506 may comprise converting a sound into
an analog signal and deriving the audio tag data through, for example, tone-based

demodulation techniques.

[0071] FIG. 5 shows that an action language specifier is obtained from the
compressed data stream in a step 508. This specifier indicates the type of action (e.g.,
store contact entry) to be used when decompressing the data stream. Accordingly, in a
step 510, the device retrieves a stored action language specification that corresponds to

the action language specifier.

[0072] In a step 512, one or more action parameters are extracted from the
compressed data stream. This derivation employs the one or more rules of the retrieved

action language.
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[0073] In a step 514, the device performs an action based on the action

parameter(s) extracted in step 512.

V. Device Implementation

[0074] The wireless communications devices described in connection with the
present invention may be any number of wireless devices, such as wireless/cellular
telephones, personal digital assistants (PDAs), or other wireless handsets, as well as
portable computing devices capable of wireless communication. These devices utilize
computing systems to control and manage the conventional device activity as well as the
functionality provided by the present invention. Accordingly, hardware, firmware,
software or a combination thereof may be used to perform the various functions and
operations described herein. An example of a representative wireless communications
device implementation capable of performing these functions and operations is shown in

FIG. 6.

[0075] FIG. 6 is a diagram of an exemplary wireless communications device
implementation 600. This implementation includes a processor 602, such as a
microprocessor, reduced instruction set computer (RISC), or other central processing
module. Processor 602 need not be a single device, and may include one or more
processors. For example, processing unit 602 may include a master processor and

associated slave processors coupled to communicate with the master processor.

[0076] Processor 602 controls the basic functions of the wireless communications
device in accordance with programs stored in a memory 604. Thus, processor 602 may
perform functions associated with the encoding, decoding, and actions aspects of the
present invention. More particularly, memory 604 may include an operating system and
program modules for carrying out functions and applications in the device. For instance
FIG. 6 shows that memory 602 stores application software 662, which includes
instructions and data for applications, such as browser 442, external applications 444, and
calendar and contact applications. Also, memory includes action interpreter software
664, may be used (through execution by processor 602) to implement action interpreter
432.
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[0077] Memory 604 may also be used to store data. Accordingly, FIG. 6 shows

that memory 604 stores one or more action language specifications 660.

[0078] Memory 604 may include one or more of read-only memory (ROM), flash
ROM, programmable and/or erasable ROM, random access memory (RAM), subscriber
interface module (SIM), wireless interface module (WIM), smart card, or other removable
memory devices, etc. Such program modules may also be transmitted to wireless
communications device implementation 600 via signals received from a network, such as
the Internet and/or wireless communications networks. In one embodiment of the
invention, data is stored in non-volatile electrically-erasable, programmable ROM

(EEPROM), flash ROM, etc. so that it is retained when device power is lost.

[0079] Processor 602 is also coupled to a user-interface 610. As shown in FIG. 6,
user-interface 610 may include, for example, a display 612 (e.g., a liquid crystal display
and/or a touch screen), a keypad 614, a speaker 616, and a microphone 618. These and
other user-interface components are coupled to processor 602 according to techniques
known in the art. Keypad 614 includes alpha-numeric keys for performing a variety of
functions, including dialing numbers and executing operations assigned to one or more

keys.

[0080] Device implementation 600 may also include a digital signal processor
(DSP) 620. DSP 620 may perform a variety of functions, including analog-to-digital
(A/D) conversion, digital-to-analog (D/A) conversion, speech coding/decoding,

encryption/decryption, error detection and correction, bit stream translation, filtering, etc.

[0081] A transceiver 622, through an antenna 624, exchanges RF signals 626
between the wireless device and remote entities via a network (not shown). This network
may be, for example, a cellular or satellite telephony network. Also, this network may be

a short-range (e.g., Bluetooth or WLAN) wireless communications network.

[0082] FIG. 6 shows that device implementation 600 includes an RFID tag reader
630, a visual tag reader 640, and an audio tag reader 650. These readers are coupled to
processor 602 and allow device implementation 600 to receive encoded actions from

remote tags.

[0083] RFID tag reader 630 includes a transceiver 632 and an antenna 634.

Reader 630 transmits signals 636 which can be recognized by tags, thereby activating the
17
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tags. In response, the tags provide RF tag information signals 638 (e.g., action language
representations). Transceiver 632 converts these signals into a data stream, which is

provided to, for example, action interpreter 432.

[0084] As shown in FIG. 6, visual tag reader 640 includes an image sensor 642,
such as a camera, and a visual tag decoder 644. Audio tag reader 650 includes an audio
processor 654, which is used to convert an audio signal received from microphone 618
into a corresponding data stream. Audio processor 654 may be implemented in hardware,
software, firmware, or any combination thereof. Accordingly, these components may
include instructions stored in memory 604 and executed by processor 602 and/or DSP
620.

[0085] Implementation 600 is provided as a representative example of a
computing environment in which the principles of the present invention may be applied.
From the description provided herein, those skilled in the art will appreciate that the
present invention is equally applicable in a variety of other currently known and future

mobile computing environments.

[0086] Using the description provided herein, the invention may be implemented
as a machine, process, or article of manufacture by using standard programming and/or
engineering techniques to produce programming software, firmware, hardware or any

combination thereof.

[0087] Any resulting program(s), having computer-readable program code, may
be embodied on one or more computer-usable media such as resident memory devices,
smart cards or other removable memory devices, or transmitting devices, thereby making
a computer program product or article of manufacture according to the invention. As
such, the terms "article of manufacture” and "computer program product" as used herein
are intended to encompass a computer program that exists permanently or temporarily on
any computer-usable medium or in any transmitting medium which transmits such a

program.

[0088] As indicated above, memory/storage devices include, but are not limited
to, disks, optical disks, removable memory devices such as smart cards, SIMs, WIMs,
semiconductor memories such as RAM, ROM, PROMS, etc. Transmitting mediums

include, but are not limited to, transmissions via wireless communication networks, the
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Internet, intranets, telephone/modem-based network communication, hard-wired/cabled
communication network, satellite communication, and other stationary or mobile network

systems/communication links.

[0089] From the description provided herein, those skilled in the art are readily
able to combine software created as described with appropriate general purpose or special
purpose computer hardware to create a mobile computer system and/or computer
subcomponents embodying the invention, and to create a mobile computer system and/or

computer subcomponents for carrying out the features of the invention.

VL Conclusion

[0090] While various embodiments of the present invention have been described
above, it should be understood that they have been presented by way of example only,
and not in limitation. Accordingly, it will be apparent to persons skilled in the relevant
art that various changes in form and detail can be made therein without departing from
the spirit and scope of the invention. Thus, the breadth and scope of the present invention
should not be limited by any of the above-described exemplary embodiments, but should

be defined only in accordance with the following claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A method, comprising:
(a) storing one or more compression rules for an action language;
(b) receiving a signal from a tag;
(c) decoding from the signal a compressed data stream corresponding to the tag;
(d) based on the one or more compression rules, deriving one or more action
parameters from the compressed data stream; and

(e) performing an action based on the one or more action parameters.

2. The method of claim 1, wherein the one or more compression rules includes at
least one of: using short identifiers, storing data in a compact format, using fixed data

structures, and using references.

3. The method of claim 1, wherein step (f) comprises communicating across a

witreless communications network,

4, The method of claim 1, wherein step (f) further comprises obtaining content from

a remote content provider.
5. The method of claim 1, wherein step (f) includes storing a contact entry.
6. The method of claim 1, wherein step (f) includes storing a calendar event.

7. The method of claim 1, wherein the tag is a radio frequency identification (RFID)

tag.
8. The method of claim 1, wherein the tag is a visual tag.
9. The method of claim 1, wherein the tag is an audio tag.

10. A wireless communications device, comprising:

a tag reader configured to receive a signal from a tag and decode a compressed
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data stream from the signal;

amemory configured to store one or more compression rules for an action
language;

an action interpreter configured to derive one or more action parameters from the
compressed data stream based on the one or more compression rules, and

an application configured to perform an action in accordance with the one or more

action parameters.

11.  The method of claim 10, wherein the one or more compression rules includes at
least one of: using short identifiers, storing data in a compact format, using fixed data

structures, and using references.

12.  The wireless communications device of claim 10, wherein the tag reader is

configured to receive the signal from a radio frequency identification (RFID) tag.

13.  The wireless communications device of claim 10, wherein the tag reader is

configured to receive the signal from a visual tag.

14.  The wireless communications device of claim 13, wherein the tag reader

COIan‘iSCS a camera.

15.  The wireless communications device of claim 10, wherein the tag reader is

configured to receive the signal from an audio tag.

16.  The wireless communications device of claim 10, wherein the application is a

personal contacts application, and the action includes storing a contact entry.

17.  The wireless communications device of claim 10, wherein the application is a

calendar application, and the action includes storing a calendar event.

18.  The wireless communications device of claim 10, wherein the application is a
browser application, and the action includes obtaining content from a remote content

provider.
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19. The wireless communications device of claim 10, wherein the action includes

communicating across a wireless communications network.

20. A computer program product comprising a computer useable medium having
computer
program logic recorded thereon for enabling a processor in a computer system of a
wireless communications device, the computer program logic comprising:

program code for enabling the processor to store one or more compression rules
for an action language;

program code for enabling the processor to receive a signal from a tag;

program code for enabling the processor to decode from the signal a compressed
data stream corresponding to the tag;

program code for enabling the processor to, based on the one or more compression
rules, derive one or more action parameters from the compressed data stream; and

program code for enabling the processor to perform an action based on the one or

more action parameters.

21. A method, comprising:

(a) storing a plurality of action language specifications, each action language
specification having one or more compression rules;

(b) receiving a signal from a tag;

(c) decoding from the signal a compressed data stream corresponding to the tag,
the compressed data stream including an action language specifier;

(d) selecting among the stored action language specifications, an action language
specification corresponding to the action language specifier;

(e) deriving one or more action parameters from the compressed data stream
based on the selected action language specifications corresponding to the action language
specifier; and

(f) performing an action based on the one or more action parameters.

22. A method, comprising:

22



WO 2006/006001 PCT/IB2005/001768

encoding an action into a compact representation according to an action language,
wherein the action language employs one or more of using short identifiers, storing data
in a compact format, using fixed data structures, and using references;

storing the compact representation in a tag.

23.  An apparatus, comprising:
an encoder for encoding an action into a compact representation according to an
action language, wherein the action language employs one or more of using short
identifiers, storing data in a compact format, using fixed data structures, and using
10  references; and

a generator for storing the compact representation in a tag.

24, The apparatus of claim 23, further comprising a memory that stores one or more
action language specifications.
15
25. A tag, comprising:
a compact representation of an action;
wherein the compact representation employs one or more of using short
identifiers, storing data in a compact format, using fixed data structures, and using

20  references.
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