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(57) Abstract: A method and apparatus for adaptive filter graphing in a communication system. The apparatus includes a mem-
ory (215) for storing a graphical representation and a communications protocol interface (205) for receiving a message, where the

message includes data relating to the graphical representation stored in memory. At least one filter (215) is provided to determine if
the data from the received message falls within a range of acceptable data. A multimedia software engine (230) updates the stored
graphical representation with the data received in the message providing that the received data falls within the range of acceptable
data. The apparatus further includes a display (225) for displaying the updated graphical representation.
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METHOD AND APPARATUS FOR ADAPTIVE FILTER GRAPHING

IN A COMMUNICATION SYSTEM

BACKGROUND OF THE INVENTION

L. FIELD OF THE INVENTION

The present invention relates generally to generating a graphical representation, and,
more particularly, to a method and apparatus lor adaptive lilter graphing in a communication

syslem.

2. DESCRIPTION OF THE RELATED ART

The communication industry has undergone tremendous prowth over the past several
years. A significant contribulion to this growth has been the demand for modem
communication services, such as data messaging, which extend beyond traditional voice
communication. As these modern communication services become increasingly popular, the
communication infrastructure for providing these services becomes more and mote

overloaded, which may undesirably cause a degradation in the quality of these services.

Currently, one such popular communication service is the transnission of conlent to
portable communication devices for the display of such content thereon.  Generally. the

content originates from a content provider and is sent to a server in the form of a message for
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transmission to one or more portable communication devices via a radio frequency link. for
example. The types of content transmitted to the communication devices is quite varied. For
example, the content may include weather-related data, sports-related data, financial-related
data, as well as many other types of data. The user of the portable communication device
generally subscribes to a particular content provider or providers that offer the content
desired by the user. The content received and displayed at the portable communication

device may be the value of certain stocks in a user’s stock portfolio, for example.

One problem currently encountered by these content delivery schemes, however, is
the amount of data that needs to be transmitted over the communication system to provide the
desired content to the user of the portable communication device. That is, in order to display
the data of a particular stock over a thirty day period, for example, the content provider
transmits all of the data values for the stock over the thirty day period for each additional day
that the stock changes value. Because the popularity of these content services are
significantly on the rise, an increased burden is being placed on the communication systems
providing these content services, and, as a result. may significantly impact the quality of

these services.

The present invention is directed to overcoming, or at least reducing the effects of,

one or more of the problems set forth above.

SUMMARY OF THE INVENTION

In one aspect of the present invention, a method is provided. The method comprises
receiving a message at a user terminal, the message including data relating to a stored
graphical representation at the user terminal; determining if the data from the received

2
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message falls within a range of acceptable data; updating the stored graphical representation
with the data received in the message providing that the data falls within the range of

acceptable data; and displaying the updated graphical representation at the user terminal.

In another aspect of the present invention, an apparatus is provided. The apparatus
comprises a memory that stores a graphical representation and a receiver that receives a
message. The message includes data relating to the graphical representation stored in the
memory. The apparatus further includes at least one filter that determines if the data from the
received message falls within a range of acceptable data and a module that updates the stored
graphical representation with the data received in the message. A display is also provided

that displays the updated graphical representation.

In another aspect of the present invention, a system is provided. The system
comprises a server that sends a message that includes data related to a graphical
representation. The system further includes at least one user terminal, which comprises a
memory that stores the graphical representation; a receiver thal receives the message sent
from the server; at least one filter that determines if the data from the received message falls
within a range of acceptable data; a module that updates the stored graphical representation in
the memory with the data received in the message providing that the data received falls
within the range of acceptable data; and a display that displays the updated graphical

representation.

In another aspect of the present invention, a method is provided.  The method
comprises receiving a message at a user terminal, where the message includes received data

relating to stored data at the user terminal; updating the stored data with the received data

3
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from the message; generating a graphical representation at the user terminal based upon the
stored and received data: and displaying the graphical representation generated at the user

terminal.

In another aspect of the present invention, an apparatus is provided. The apparatus
comprises a imemory that stores first data and a receiver that receives a message. The
message includes second data relating to the stored first data in the memory. A module is
also provided that updates the stored first data with the second data recer /od in the message,
and generates a graphical representation based upon the first and second data. The apparatus

further comprises a display that displays the generated graphical representation.

In another aspect of the present invention, a system is provided. The system
comprises a server that sends a message and at least one user terminal. The user terminal
comprises a memory that stores first data; a receiver that receives the message from the
server, the meésage including second data relating to the _stored first data in the memory;

a module that updates the stored first data with the second data received in the message, and
generates a graphical representation based upon the first and second data; and a display that

displays the generated graphical representation.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be best understood by-reference to the [ollowing description taken
in conjunction with the accompanying drawings, in which like reference numerals identify

like elements, and in which:
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Figure 1 is a simplified block diagram of a communication system for disseminating
content data to one or more user terminals in accordance with one embodiment of the present

invention;

Figure 2 shows a more detailed representation of the user terminal of Figure 1

according to one embodiment;

Figure 3 shows an example of a multimedia application displayed at the user terminal

of Figure 2;

Figure 4 illustrates an example of a message that includes content data received by the

user terminal of Figure 2;

Figure 5 shows a series of data filters that are used to filler the data received in the

message of Figure 4;

Figure 6 illustrates a process according to one embodiment of the present invention;

and

Figure 7 illustrates a process according to another cmbodiment of the present

invention.

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example in the drawings and are

herein described in detail. It should be understood, however, that the description herein of

5
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specific embodiments is not intended to limit the invention to the particular forms disclosed,
but on the contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention as defined by (he appended claims.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[lustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. [t will
of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific. decisions must be made to achieve the developers’ specific goals,
such as compliance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a
development effort might be complex and time-consuming, but would nevertheless be a

routine undertaking for those of ordinary skill in the art having the benefit of this disclosure.

Turning now to the drawings, and specifically referring to Figure 1, a simplified block
diagram of a communication system 100 is shown in accordance with one embodiment of the
present invention. The communication system 1.00 comprises one or more content providers
105, which provide content to one or more of a plurality of user terminals 120 located
throughout the communication system 100. The content provider 105 may include a
commercial, non-profit, governmental, or private entity for disseminating particular content
to the user terminals 120. For example, the content provider 105 may be a weather reporting
company for sending weather-related content, such as temperatures to the user terminal 120,
or a sports reporting company for providing sports-related content. such as sports scores.

6
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According to the illustrated embodiment. the content transmitted to the user terminal
120 includes data relating to a running counter. such as time. lor example. The data may
include, in addition to the examples provided above, corporate sccurity quotes. municipal
security quotes, Treasury security quoles, stock quotes, index quotes, commodity futures
quotes, options price quotes, athlete statistics, precipitation, humidity, corporate sales
volume, available inventory for one or more products for a company, or individual sales
volume for a salesperson, for example. It will be appreciated that the content may include

various other data, and, thus, need not necessarily be limited to the aforementioned examples.

In accordance with one embodiment of the present invention, the content provider 105
provides the content to a server 110, which then transmits the content to one or more user
terminals 120 via a communication network 125. In one embodiment, the server 110 receives
content from a plurality of content providers 105 and is remotely located therefrom. It will
be appreciatgd, however, that the server 110 may alternatively be co-located with a particular

content provider 105 without departing from the spirit or scope of the present invention.

In addition to the content provider 105, the content transmitted to the user terminals
120 may also come from a content aggregator 140, which can provide related or un-related
content from two or more separate content providers 105. For example, one content provider
105 may be a weather reporting company, and another provider 105 may be a company for
reporting stock quotes. In this particular embodindent, the content aggregator 140 gathers the
content from these separate content providers 105 and then forwards the content to the server

110 for subsequent delivery to the user terminals 120.
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Each of the user terminals 120 communicates with one or more user networks 130,
coupled to the communication network 125, through which the user terminals 120 receive the
content transmitted by the server 110. According to one embodiment. the user terminals 120
may take the form of a wireless graphics-capable device, and communicate with the user
network 130 via a radio frequency (RF) communication link. for example. In this particular
embodiment, the user terminal 120 may be embodied as a laptop, notebook, or palmtop
computer equipped with a wireless modem, a personal digital assistant (PDA) equipped with
a wireless modem, a graphics-capable pager, mobile satellite terminal mobile telephone,
cellular telephone, personal communication system (PCS) telephone or other similar-type
portable graphics-capable communication devices. In an alternative embodiment, the user
terminal 120 may take the form of a wireline graphics-capable device, such as a personal
computer, for example, that is tethered to the user network 130 via a wired communication

link.

Turning now to Figure 2, a more detailed representation of the user terminal 120 is
shown in accordance with one embodiment of the present invention. The user terminal 120
comprises a communication protocol interface 205 for interfacing the user terminal 120 to the
user network 130 for communication therewith. In one embodiment, the communication
protocol interface 205 may take the form of a wireless modem., for example, which receives
the content transmitted from the server 110 via the user network 130 in a wireless manner.
Alternatively, the communication protocol interfAce 205 may take the form of a modem or
other known data communication protocol to permit the content to be delivered to the user
terminal 120 via the user network 130 over a wired communication link. The user terminal
120 further includes a processor 210 for controlling the overall operation thereof and a

memory 215 for storing the received content that is transmitted from the server 110.

8
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The user terminal 120 is also configured with a user interface 220 to permit user
interaction with the terminal 120. The user interface 220, for example, may be embodied as a
keyboard, a touchscreen. a pointing device, such as a touchpad. voice recognition, hot-keys,
etc. It will be appreciated that the user interface 220 may include one or any combination of
the examples provided. [t will further be appreciated that several other known types of user

interfaces may be used either in addition to or in lieu of the examples provided.

In the illustrated embodiment, the user terminal 120 is configured with a display
screen 225 for visually depicting the content transmitted to the user terminal 120. Such
visual display of the content may be in the form of a graph, table, ticker, text or image, for
example. The user terminal 120 is further configured with a multimedia software engine
(module) 230 and one or more data filters 235 to facilitate organization of the received
content for display on the display screen 225. The functionality of the multimedia software
engine 230 and the data filters 235 will be further appreciated as the detailed description

proceeds.

In accordance with the illustrated embodiment, one or more multimedia applications
run on the processor 210 of the user terminal 120 for visually conveying the received content
to the user. In one embodiment, the multimedia applicatioli may present text, graphics,
video, animation, and/or sound in an integrated*manner to the user through a browser or
graphical user interface (GUI). Referring to Figure 3, an example of a multimedia

application 305, which visually conveys the received content on the display screen 225 of the

user terminal 120, is shown.
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The format of the multimedia application 305 can depend on. for example. the
particular content to be provided to the user terminal 120, screen space efliciencies ol the
display screen 225 or user readability. In one embodiment, the multimedia application 305 is
unique to the particular content provider 105 or content aggregator 140 providing the content

5 to the user terminal 120. Alternatively, the multimedia application 305 running on the user
terminal 120 can be independent relative to the content provider 105 or content aggregator

- 140 providing the content.

According to one embodiment, the content provider 105 or content aggregator 140

10 can include vendor-specific semantics, where a proxy service maS/ be used. to translate
between content written according to vendor-specific semantics to content written according

to browser or GUI-specific semantics of the user terminal 120. "The proxy service can reside

at the site of the content provider 105, the content aggregalor 140 or the server 110.
Alternatively, the proxy service can reside at the user terminal 120 without departing from

15 the-spirit and scope of the present invention.

As shown in Figure 3, the multimedia application 305 displayed on the display screen

225 can include one or more graphs and/or tables in a graph/table area 310, a text area 315, a
ticker area 320, and a bitmap area 325. Of course, it will be appreciated that the particular

20 multimedia application 305 as shown in Figure 3 is merely exemplary. Accordingly, the

Jayout of the multimedia application 305 may différ from the particular example shown.

The number of graphs and/or tables displayed in the graph/table area 310 of the
multimedia application 305 can be dependent upon the processing power of the user
25  terminal’s processor 210 and/or the available capacity of the memory 215. According to one

10
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embodiment, the multimedia application 305 within the graph/table area 310 includes a
carousel to conserve screen space while displaying the graphs and/or tables in the graph/table
area 310. Accordingly, in this particular embodiment, the multiple graphs and/or tables of
the graph/table area 310 can be toggled between at regular or irregular time intervals. Thus.
the graph/table area 310 can include a graph of a particular stock and a graph of a particular
index, where the graphs are automatically toggled between al five second intervals, for
example. Alternatively, the carousel graph/table area 310 may be user-controlled by manual
toggling. Such manual toggling, for example, can be accomplished by actuating one or more
keys via the user interface 220 to sequentially toggle from one graph or table to the next, or to
directly select a graph or table for display that is not a sequentially-subsequent displayed
graph or table. In an alternative embodiment, manual toggling can involve user interaction
with a dialog box or pull down menu on the display screen 225, for example, listing the

available graphs or tables for selection by the user via the user interface 220.

According to one embodiment, the multimedia application 305 may include a
graphical representation generated in real-time by the multimedia software engine 230 of the
user terminal 120. In one embodiment, the graphical representation may include, but need
not necessarily be limited to, a graph, table, ticker, text or an image. In this particular
embodiment, the graphical representation is plotted on-the-fly, upon manual or automatic
toggling, as previously discussed. The graphical representation may include a format having
one or more colors, a standard or vendor-proprietary image [ormat, such as a .bmp format.
.gif format, .jpg format, .tif format, .pdf format, .pcd format. .rle format, .tga format, .pcx

format, .ctf format or .rob format, for example.

11
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Upon receiving data for a particular graphical representation via a message. the user
terminal 120 may save the graphical representation locally in the memory 215 after the
generation thereof by the multimedia software engine 230 lor subsequent retrieval from the
memory 215 and display. Alternatively. the stored graphical representation can be retrieved
from the memory 215 and the multimedia software engine 230 can modify the graphical
representation based on new data received from the server 110, and then display the graphical
representation. In another embodiment, the u'ser terminal 120 can save the data points for a
particular graphical representation in the memory 215 and plot the data 1 »ints directly to the
display screen 225. In this particular embodiment, the graphical representation itself is not
stored in the memory 215 of the user terminal 120. Rather, the graphical representation is
generated by the multimedia software engine 230 each time the graphical representation is to
be displayed. The embodimeﬁt where the graphical representation is re-generated each time
by the multimedia software engine 230 that it is to be displayed may be more appropriate for
a user terminal 120 having a faster-speed processor 210 and a smaller-capacity memory 215.
On the other hand, the embodiment where the graphical representation is stored locally in
memory 215 after generation by the multimedia software engine 230 may be more
appropriate for a user terminal 120 having a slower-speed processor 210 and a larger-capacity
memory 215. It will be appreciated that the specific process for generating a. graphical
representation by the multimedia software engine 230 is well known to those)of ordinzlry skill
in the art. Accordingly, the specifics for generating a graphical representation by the
software engine 230 will not be disclosed herein to avoid unnecessarily obscuring the present

invention.

In an embodiment where the graphical representation takes the form of a picture

image, for example, the user terminal 120 need only store in memory 215 the changes in the

12
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pixels relative to the pixel values for the picture image already stored at the user terminal
120. For example, one or more pixels may have turned on or olf. or one or more pixels may
have changed from one color to another color. Accordingly. only these changes in the pixels

of a particular image need to be stored in the memory 215 in vrder to modify the image.

Turning now to Figure 4, an example of a message 405 that is transmitted from the
server 110 for receipt by the user terminal 120 is shown according to one embodiment of the
present invention. The message 405 comprises a header portion 410 and a data portion 415.
The header portion 410 includes a routing header 420, which directs the message 405 from
the server 110 to the one or more user terminals 120 for which the message 405 is intended.
The data portion 415 of the message 405 includes content data {rom the content provider 105

or aggregator 140.

The header portion 410 of the message 405 also includes a multimedia application
identification (ID) 425, which identifies the multimedia application 305 running on the user
terminal 120 to which the data portion 415 of the message 405 is to be applied. If there is
more than one multimedia application 305 running on the user terminal 120, the multimedia
application ID 425 will identify the particular multimedia application 305 for which the
message 405 is intended. Use of the multimedia applicatiol'l ID 425 al:so aids go avoid
misdirected message transmissions. For example, if a particular user terminal 120 is
authorized only to handle multimedia application ID “01,” but inadvertently receives a
message having a multimedia application ID “05,” the multimedia software engine 230 will

identify the message 405 as being misdirected and ignore its corresponding data portion 415.

It will further be appreciated that if there is only one multimedia application 305 available to

13
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the user terminal 120. then multimedia application 1D 425 may be omitted {rom the header

portion 410 of the message 405.

The header portion 410 of the message 405 fusther includes an operation identifier
430, which serves lo indicate the particular operation that is to be performed on the
multimedia application 305 by the multimedia software engine 230. The different operation
identifiers 430 and their corresponding operations may include, for example, “U” for
updating a graph in the multimedia application 305 with a new data point. “I"”" for updating a
table with a new data point, “X” for updating a ticker with a new data point. “D” for deleting
a graph, “C” for hiding a graph, “A” for adding a graph, “I"” for updating a data filter 235,
and “S” for selecting a particular data filter 235 to which the data is to be applied. It will be
appreciated that the operations to be performed by the multimedia software engine 230 on the
application 305 may include various other operations identified by the operation identifier
430,‘ and, thus, need not necessarily be limited to the aforementioned examples. The
operations indicated by the operation identifier 430 permit the multimedia software engine
230 to dynamically alter areas of the displayed application 305 to reflect new parameters
and/or new content in the multimedia application 305. It will further be appreciated that the
operation identifier 430 may be optionally omitted from the header portion 410 of the

message 405 if the software engine 230 performs only one operation on the application 305,

such as only updating a graph, for example.

In the illustrated embodiment, the header portion 410 of the message 405 also
includes a graph/table number 435 to indicate the particular graph/table that the data portion
415 of the message 405 is (o be applied. Thus, if the message 405 includes a new data point
for the third graph that is displayed in the graph/table area 310 of the application 305, then

14
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the graph/table number 435 may be indicated by “03.” for example. It will be appreciated
that the manipulation of the third graph or table is distinguished by the operation identifier
430. That is, “U03” indicates updating the third graph with the new data point. whereas
“T03” would indicate updating the third table with a new data point. It will further be
appreciated that if only one graph or table is displayed, the graph/lable number 435 can be
omitted {from the header portion 410 of the message 405. It will also be appreciated that the
graph/table number 435 can further be extended to the ticker, text. and bitmap image areas of
the multimedia application 305 providing that more than one of these particular areas exist in

the application 305.

In accordance with the illustrated embodiment, the data portion 415 of the message
405 includes the year 440, month 445, day of month 450, time of day 455 (on a 24 hour
clock) and data 460 to update the relevant portion of the multimedia application 305
displayed. For example, the data portion 415 of the message 405 can include a stock quote at
a particular time of the day. This stock quote can be updated on a graph, table, or ticker of
the multimedia application 305, if so desired, subsequent to the receipt of the message 405.
Alternatively, the data portion 415 may indicate the temperature of a city at a particular time
of day, the score of a sporting event at a particular time, etc. [t will further be appreciated
that the data 460 may alternatively include text or alterations to a bitmap image, such as
turning on or off various pixels of the image or changing the color of various pixels, for

example, as previously discussed.

In the illustrated embodiment, the server 110 is configured to ransmit updated data to
the user terminal 120 via the message 405. Accordingly, when the message 405 is received at

the user terminal 120, the multimedia software engine 230 need only add the newly received

15
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data to the existing data stored in the memory 215 to update the relevant area of the
multimedia application 305. For example. if the server 110 is conligured to transmit a
particular stock price on the hour throughout the course of a day. the multimedia software
engine 230 will apply the new data received in the message 405 to the existing data (i.e.,
previously transmitted stock prices) already stored in the memory 215. In this particular
example, the multimedia software engine 230 will update a graph in the graph/table area 310
of the application 305, for example, thus visually conveying the current stock price to the

user relative to the previously transmitted stock prices.

According to the illustrated embodiment, the multimedia software engine 230 applies
the data portion 415 of the received message 405 to one or more data filters 235 to filter-out
any undesired or extraneous data that would not apply to a particular area of the multimedia
application 305 as configured. Referring now to Figure 5, the data filters 235 to which the
data portion 415 of the message 405 is applied is shown according to one embodiment. In the
illustrated embodiment, each of the data filters 235 defines a counter-value or time range
within which the data received in the message 405 is to conform. In one embodiment, the
data filters 235 are defined by the content provider 105 or content aggregator 140. In another
embodiment, the data ranges of the f{ilters 235 may alternatively be defined by the user of the

user terminal 120 through the user interface 220, for example.

The data filters 235 determine the granulatity of the displayed data. That is, whether
the data is displayed hourly from 8:00 a.m. to 4:00 p.m. as defined by filter 505, hourly for a
twenty-four hour period as defined by filter 510, or minute by minute over the last four hours
as defined by the filter 515. The data in the message 405 can further be applied to a filter 520

for displaying data on a daily basis Monday through Friday, a filter 525 for displaying data

16
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daily Sunday to Saturday, every day for the last thirty days as defined by filter 530, or

monthly over the last twelve months as defined by filter 535.

The data filters 235 reject data from the message 405 that does not lall within the data
range defined for the particular filter 235 selected. For example. i the data filter 515 is
selected to display on a graph a stock price for the last four hours. the filter 515 would reject
a data point for 11:20 a.m. for display by the user terminal 120 at 3:29 p.m. Additionally, the
multimedia software engine 230 may use the data filters 235 to dynamically display different
counter-value range or time ranges for a particular graph or table in the same screen area of

the application 305.

It will be further appreciated that the filters 235 can be used to filter various other
types of data either in addition to or in lieu of the time-related filters 505 — 535 as discussed
above. For example, if the application 305 includes a map where traffic accident data is
plotted thereon, the traffic accident data can be filtered as well depending on the scale of the
map displayed by the application 305. Accordingly, if the application 305 displays a map of
a particular area having a 50 mile radius, for example, traffic accident data that occurs outside
such 50 mile radius can be disregarded by the multimedia software engine 230 by selection of
a filter 540. Or. alternatively, the software engine 230 can reject dala outside of a 1,000 mile
radius by selecting a filter 545, for example. It will also be appreciated that the number of
data filters 235 and the data ranges set for each of‘the filters 235 may vary from the examples

provided.

The data received by the user terminal 120 can also be filtered by the filters 235 if the

data would be meaningless or insignificant relative to the currently displayed data. That is, if

17
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1

a graph is displayed by the application 305 depicting the value of a particular stock over the
last five years, the current data on the price of such stock may be considered irrelevant to
alfect the graph of the [ive year history of the stock. Accordingly. such currently transmitted
data may be filtered-out by a filter 235 because it would be insignilicant relative to the scale

currently displayed by the application 305.

According to one embodiment of the present invention, a configuration file stored in
the memory 215 of the user terminal 120 may include multimedia application characteristics
or data, such as, graph characteristics, ticker characteriélics, table characteristics, text
cI;aracteristics, and/or image characteristics. Graph characteristics can include, for example,
a title for each graph, the available filter type(s) 235 for each graph. the X-Y coordinates of
the top right corner of the graph, and/or the X-Y coordinates of the bottom left corner of the

graph.

Turning now to Figure 6, a process according to one embodiment of the present
invention is shown. The process commences at block 605, where the server 110 generates a
message 405 for transmission to one or more user terminals 120 with data from the content
provider 105 or content aggregator 140. According to one embodiment, the server 110 sends
only data that has changed (e.g., a stock price change) since the last transmission to the one or

more user terminals 120.

At block 610, the user terminal 120 determines whether a new message 405 has been
received from the server 110. If a message 405 has not been received, then the multimedia
software engine 230 uses an existing graphical representation stored in memory 215 and

displays the graphical representation (e.g., a graph) in the appropriate area of the multimedia
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application 305 at block 645, when appropriate. If. however, a new message 405 has been
received at block 610, then the process proceeds to block 625, where the multimedia engine
230 parses the message 405 to obtain the multimedia application 1D 425, the operation
identifier 430, the graph/table number 435, and the corresponding data 460. The multimedia
engine 230 reads from a configuration file in the memory 215 lo obtain the appropriate data

filter 235 designated for the data 460 within the message 405 and the characteristics [or

* displaying the graphical representation, if appropriate.

At block 630, the multimedia engine 230 determines whether the recéived data 460 is
within the parameters or time range of the data filter 235. If not, at block 635, the data 460
from the message 405 is ignored or discarded and the process flow proceeds to block 620,
where the existing graphical representation is used for display. If the received data 460 is
within the time range of the particular data filter 235, then at block 640 the graphical
representation is updated to include the new data 460 from the message 405. The user
terminal 120 then displays the updated graphical representation ‘on the display screen 225 at

block 645.

Turning now to Figure 7, a process according to another embodiment of the present
invention is shown. The process commences at block 705, where the server 110 generates a
message 405 for transmission to one or more user terminals 120 with data from the content
provider 105 or content aggregator 140. As previously discussed in the process of Figure 6,
the data transmitted from the server 110 includes new data for the graphical representatioﬂ

since the last transmission to the user terminal 120.
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At block 710. the user terminal 120 determines whether a new message 405 has been
received from the server [10. [f a message 405 has not been received, then the multimedia
software engine 230 does not modify the existing data points stored in memory 215 for the
corresponding graphical representation and generates the graphical representation (e.g.. a
graph) in the appropriate area of the multimedia application 305 at block 745 using the stored
data points. If, however, a new message 405 has been received at block 710, then the process
proceeds to block 725, where the multimedia engine 230 parses the message 405, as
previously discussed, to obtain the multimedia application ID 425, the : peration identifier
430, the graph/table number 435, and the corresponding data 460. The multimedia engine
230 also reads a configuration file in the memory 215 to obtain the appropriate data filter 235
designated for the data 460 and the characteristics for the particular graphical representation,

if appropriate.

At block 730, the multimedia engine 230 determines whether the received data 460 is
within the parameters or time range of the data filter 235 and/or whether the stored data
points in memory 215 are still within the filter’s time range. If not, at block 735, the data 460
from the message 405 and/or data stored in memory 215 is ignored or discarded and the
process flow proceeds to block 720, where the existing stored data points are used to generate
the graphical representation for display. If the received data 460 is within the time range of
the particular data filter 235, then at block 740 the new data 460 [rom the message 405 is
added to the stored data points for generating @ new graphical representation. The user
terminal 120 then generates and displays the generated graphical representation at block 745

by the multimedia engine 230 on the display screen 225.
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In a bandwidth-sensitive medium, the present invention facilitates a high quality
graphical representation by putting focal computing and storage capabilities of the user
terminals 120 to work relative to the server 110. Accordingly. the present invention permits a
smaller data message to be transmitied to the user terminal 120 for rendering a graphical
representation without transmission of all of the data points and/or characteristics for

presenlation thereof.

For example, a service provider having a plurality of users (i.c., subscribers) typically
allocates a monthly allotment of transmittable or receivable characters, such as 10,000
characters, for example, depending on the rate plan. The characters for cach transmitted or
received message are deducted from the user’s monthly allotment. Clearly, longer messages
impose a greater financial impact on the user than shorter messages. Thus, for a content
provider that sends an entire graph image comprising hundreds of charaeters in length, will
likely significantly reduce the user’'s monthly allotment. With the present invention,
however, the messages transmitted to the user terminals 120 are much shorter because only
the new data is transmitted. Accordingly, the user’s monthly character allotment is reduced

at a much slower rate than if all the data for a particular image was transmitted.

The execution of the sequences of instructions contained in a computer-readable
medium, such as memory 215, for example, causes the processor 210 to perlorm the acts
described below. It should be understood that a computer-readable medium may include one
or more memory devices and/or carrier waves. Such instructions may be read into memory
215 from another computer-readable medium or from a separale device via communication
protocol interface 205. In alternative embodiments, hard-wired circuitry may be used in

place of or in combination with software instructions to implement the present invention.

21



WO 02/21289 PCT/US01/42039

Thus, the present invention is not limited to any specific combination of hardware circuitry

and software.

The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
in the art having the benefit of the teachings herein. Furthermore. no limitations are intended
to the details of construction or design herein shown, other than as described in the claims
below. It is therefore evident that the particular embodimeﬁts disclosed above may be altered
or modified and all such variations are considered within the scope and spirit of the invention.

Accordingly, the protection sought herein is as set forth in the claims below.
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CLAIMS

WHAT IS CLAIMED:

1. A method, comprising:

receiving a message at a user terminal. the message including data relating to a stored
graphical representation at the user terminal;

determining if the data fro& the received message [alls within a range of acceptable
data;

updating the stored graphical representation with the data received in the message
providing that the data falls within the range of acceptable data; and

displaying the updated graphical representation at the user terminal.

2. The method of claim 1, wherein determining if the data from the received
message falls within a range of acceptable data further comprises:
applying a filter to the data of the received message, the filter defining a
predetermined range of acceptable data; and
determining if the data from the received message falls within the range of acceptable

data defined by the filter.
3. The method of claim 1, further comprising:

disregarding the data from the received message providing that the data falls outside

the range of acceptable data.
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4. The method of claim 3. further comprising:
displaying the stored graphical representation at the uscr terminal providing that the

data [rom the message was disregarded.

5. A method, comprising:

receiving a message at a user terminal, the message including received data relating to
stored data at the user terminal:

updating ﬂle stored data with the received data {rom the message:

generating a graphical representation at the user terminal based upon the stored and
received data; and

displaying the graphical representation generated at the user terminal.
6. The method of claim 5, further comprising:
determining if the received data from the message falls within a range of acceptable

data.

7. The method of claim 6, wherein determining il the received data from the

message falls within a range of acceptable data further comprises:

applying a filter to the received data, the [ilter defining a predetermined range of
acceptable data; and
determini‘ng if the received data falls within the range ol acceptable data defined by

the filter.
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8. The method ol claim 6. further comprising:
disregarding the received data from the message providing that the received data falls

outside the range of acceptable data.

9. The method of claim 8. further comprising:

generating a graphical representation at the user terminal based upon the stored data
providing that the received data falls outside the range of acceptable data; and

displaying the graphical representation generated at the user terminal based upon the

stored data.

10.  An apparatus, comprising:

a memory that stores a graphical representation;

a receiver that receives a message, the message including data relating to the graphical
representation stored in the memory;

at least one filter that determines if the data from the received message falls within a
range of acceptable data;

a module that updates the stored graphical representation with the data received in the
message; and

a display that displays the updated graphical representation.

11.  The apparatus of claim 10, wherein the module disregards the data from the

received message providing that the data falls outside the range of acceptable data defined by

the at least one filter.
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12

The apparatus of claim 11, wherein the module has the stored graphical
representation displayed on the display providing that the data from the message was

disregarded.

5 [3. The apparatus of claim 10, wherein the graphical representation comprises at

least one of a graph, table, ticker, text, and an image.

14. An apparatus, comprising:

a memory that stores first data;

10 a receiver that receives a message, the message including second data relating to the

stored first data in the memory;

a module that updates the stored first data with the second data received in the
message, and generates a graphical representation based upon the first and
second data; and

15 a display that displays the generated graphical representation.

I5. The apparatus of claim 14, further comprising:

at least one filter that determines if the received second data falls within a range of

acceptable data.

16.  The apparatus of claim 15, wherein the module disregards the received second
data from the message providing that the second data [alls outside the range of acceptable

data defined by the at least one filter.
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17. The apparatus of claim 16, wherein the module generates a graphical

representation based upon the first data providing that the second data from the message was

disregarded. and to have displayed the generated graphical representation based upon the first

data.

18. The apparatus of claim 14, wherein the graphical representation comprises at

least one of a graph, table, ticker, text, and an image.

19. A system, comprising:
a server that sends a message, the message including data related to a graphical
representation;
at least one user terminal, comprising
a memory that stores the graphical representation;
a receiver that receives the message sent {rom the scrver;
at least one filter that determines if the data from the received message [(alls
within a range of acceptable data;
a module that updates the stored graphical representation in the memory with
the data received in the message providing that the data received falls
within the range of acceptable data; and

a display that displays the updated graphical representation.

20. The system of claim 19, further comprising:

a content provider that provides the data related to the graphical representation to the

Server.

21. A system, comprising:

27
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a server that sends a message;
at least one user terminal, comprising
a memory that stores {irst data;
a receiver that receives the message {rom the server. the message including
5 second data relating to the stored first data in the memory;

a module that updates the stored first data with the second data received in the
message, and generates a graphical representation based upon the first
and second data; and

a display that displays the generated graphical representation.

10
22. The system of claim 21, further comprising:

a content provider that provides the second data to the server.

28



PCT/US01/42039

WO 02/21289

1/7

S2

NOL 0N o QJZf./ZOIU

AZand=T)N i N
o [T raeean \

AL N
Qel— piyc e

| ) N
oL

on~/
QNTTADONY X
AN e . A3 gy
atil car—’

N

Q|



PCT/US01/42039

WO 02/21289

2/7

Scnas2
Sy o205
A ABWIATOW




WO 02/21289 PCT/US01/42039
317

%0 i

CTEILE
LW G320 27
! Vi




PCT/US01/42039
4/7

WO 02/21289

7 D1

09, £St St | Sht Ot
E:\Xxlﬂb/ =Wl ‘va YN oW RIS EIN
e TN
st o2 ot A Dooy

Sy ML=y ey

. —_— b

——— Ce—

- 523
STV axT e
SN Oty g a2y
R Nsq | “ Q3w BN
YL AAIAD NOwEs0 WO e
TN N N

- N
TO N30 [zoezseg][ovi])

Aty WAL &w.ﬂya)ui

—

——— - —
— — - — =

IM}ON_ZWO&.@OUON\ AOjAOmbNmMm@ﬁDdﬂ TN
A " Aty —




PCT/US01/42039

WO 02/21289

517

L Qv
<l

—
A T4 \
—~

—

< o914

——"

”
w SONP™
f

: 1&0005. -

SPE -l
Qe S—S

A1s¥ Lwa

S~
el

SaEYPDY
W QS —Q

2N

_MWPJ T_ﬁ“ @MFJ =) REngy
J

Q28




WO 02/21289

6/7

MESSAGE Foie
TZANSWANSS [ 0D

TERMINALY
,’/

esS

To weolvns
(Ew) DAY

Fo@ DePLaY

PCT/US01/42039

=G C

/vfozl)
\\—-

USE EisTING
IMAGCE

STHRED IN
MEMeZY

T

TP
U PDAaTEDS
VWG

SUURUIR .



WO 02/21289 PCT/US01/42039
717

o5 =G 7

SERVER  CENSRATE
MESSACE Fofl
TEARSAMLISS 1o

TO OSER TERM W

72C
—_—
NE w 710 USE. BxisTing
ME=s AGE SToRED DAY
L7 RECEWED .
AT USEIL o No  MeiiEicaric -
TEAZ dumAL? o DA
Nes 28

PARZSE. WESSAGE 3

DETE A e & | LTE

/lEwW DATR
PolNT IN ENLTER
RAcrs (e

Kes

AL C

I ADD ME & Doy F"&w? " QENE@F&E r’mﬂé@

MESSAGE T TRe | ;
- — | FRowl STERER

| o ) A N e o ;,
ExsT ol L A | DA Ay
| DASP LAY | NALE

— ] i

L. R —l

S




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US01/42089

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) :GosF 18/00, 17/80; HO4N 1/00
US CL :Please See Extra Sheet.

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

B. FIELDS SEARCHED

US. : Please See Extra Sheet.

Minimum documentation searched (classification system followed by classification symbols)

searched

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

WEST 2.0; EAST 1.2

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

than the priority date claimed

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,047,327 A (TSO et al.) 04 April 2000, see col. 11, lines 47- | 1-22
64, col. 13, lines 27-34, col. 22, lines 5-60; see also figs. 1, 3, and
S.
X US 6,052,709 A (PAUL) 18, April 2000, see abstract, col. 1, line | 1-22
52 to col. 3, line 17, col. 5, line 33 to col. 6, line 58, col. 7, line 15
to col. 10, line 30, see also figs 1-6
D Further documents are listed in the continuation of Box C. E] See patent family annex. *
. Special categ of cited d t Y later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
"A" document defining the general stats of the art which is not considersd the principle or theory underlying the invention
to be of partioular relevance
"B earlior document published on or after the international filing date X d ey ‘, ‘;:u;al ;t lax “'b o ;_gho ,“; m;o;:u muinvnntive ;t:;
"L document which may thr:‘w doubts on priority claim(s) or which is when the dooument is taken alone
cited to establish the publication date of another citation or other 3
: i Y d t of particular rele ; the olaimed i ti t b
spooial ouson (a8 speoified) e::::ix::ed:o ilzlvolva an i:va;:inv? xtey:rlomn ﬂ:e d]:;x::ol:: iaoe‘o‘:ll]?ine;
"o" document referring to an oral discl use, exhibition or other with one or more other such d ts, such combination being
means obvious to a porson skilled in the art
"p" document published prior to the international filing date but later  ngr document member of the same patent family

Date of the actual completion of the international search

02 NOVEMBER 2001

Date of mailing of the international search report

15 JAN 2002

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (708) 305-3230

Authorized officer // /0(

Form PCT/ISA/210 (second sheet) (July 1998)%

\
WESNER SA] :
Telephone No. (70 8-
/ N Lald .




INTERNATIONAL SEARCH REPORT International application No.
' PCT/US01/42039

A. CLASSIFICATION OF SUBJECT MATTER:
USCL :

845/581, 748, 771, 772, 828, 829, 830, 169, 522, 530, 555, 204, 205, 2.3, 901, 905; 348/158, 558, 559; 709/201, 202,
208, 204, 206, 207, 219, 226, 229, 232, $12, 318, 811, 814, 815, 318, 319; 725/87, 181.

B. FIELDS SEARCHED
Minimum documentation searched
Classification System: U.S.

345/581, 748, 771, 772, 828, 829, 830, 169, 522, 530, 555, 204, 205, 2.8, 901, 905; 348/158, 558, 559; 709/201, 202,
208, 204, 206, 207, 219, 226, 229, 282, 312, 818, 11, 814, 315, 318, 319; 725/87, 181.

Form PCT/ISA/210 (extra sheet) (July 1998)%



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

