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METHOD AND APPARATUS FOR
PRESENTING GRAPHIC MESSAGES IN A
DATA COMMUNICATION RECEIVER

This is a continuation of application Ser. No. 08/560.604.
filed Nov. 20. 1995 now abandoned.

FIELD OF THE INVENTION

This invention relates in general to data comrnunication
receivers having displays. and more specifically to data
communication receivers that can display images.

BACKGROUND OF THE INVENTION

Selective call messages are generally originated by a
person who wishes to contact the user of a2 data comununi-
cation receiver. A message is usually provided to 2 paging
terminal. then transmitted as a radio signal to the receiver.
Once the data communication receiver has decoded and
stored a message. Iessage reception is announced to the
user by. for example, an alert such as an audible tone ot
predetermined icon. For instance. some prior art devices
include a standby display that presents a single, triangular
icon for each stored message such that the user can deter-
mine the number of messages stored in the receiver. Data
communication receivers employ predetermined icons to
provide other information. ¢.g.. low battery or out-of-range
status. as well.

However. text. rather than icops. is conventonally uti-
lized to present the actual content of received messages to a
user of a data communjcation receiver. Data communication
recejvers that receive alpbanumeric messages and the sys-
tems in which they are registered thecefore usually are
lagguage-specific. As a result. a user who speaks a particulac
language is upable to understand received messages If he
roams into a system in which messages are transmitted in a
different language.

Thus, what js needed is a method and apparatms for
providing selective call messages that are not language-
specific.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 s ap electrical block diagram of a data commu-
nication rccelver for presenting information in accordance
with the pcesent invention.

FIG. 2 is an example of codes and image data stored in a
graphics database included in the data communication
receiver of FIG. 1 in accordance with the present invention.

FIGS. 3-8 are illustrations depicting the presentation of
graphic messages on a display of the data cammunication
recejver of FIG. 1 in accordance with the present invention.

FIG. 9 is a flowchart depicting an operation of a processor
included in the data communication receiver of FIG. 1 in
accordance witb the present inventon.

FIG. 10 is a flowchart depicting an operation of a pre-
sentation element incloded in the data communication
receiver of FIG. 1 in accordance with the present invention.

FIG. 11 is an ¢lectrical block diagram of a terminal for
providing information to the data communication receiver of
FIG. 1 in accordance with the present invention.

FIG. 12 is a signal diagram depicting an exarple of a
programming message transmitted by the terminal of FIG.
11 o the data communication receiver of FIG. 1 in accor-
dance with the present invention.

FIG. 13 is a lowchart depicting a programming operation
of the processor of the data communication receiver of FIG.
1 in accordance with the present invention.

15

35

45

55

65

2

FIG. 14 is an example of key words and inage data stored
in the graphics database in accordamcc with the present
inventon.

FIGS. 15 and 16 are illustrations of supplemental graphic
messages provided with text on the display of the dawa
communication recciver of FIG. 1 in accordance with the
present invention.

FIG. 17 is a flowchart depicting apother operatiop of the
preseptation clement included in the data communication
receiver of FIG. 1 in accordance with the present jnvention.

FIGS. 18-23 are illustrations further depicting the pre-
sentation of graphic messages on a display of the data
communication receiver of FIG. 1 in accordance with the
present inventon.

DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 1 is ap elecirical block diagram of a data comrmu-
nication receiver 100. such as a pager. that includes an
antenna 105 for receiving a radio signal and a receiver 110
for demodulating the radio signal. A decoder 115 coupled to
the receiver 110 recovers information. such as selective call
messages and addresses, included i{n the demodulated signal
The data communication receiver 100 further includes a
processor 128 for processing the recovered information and
for determining whether an address in the signal is equiva-
lent to a pager address preferably stored in a memory. such
as a read only memory (ROM) 135. A martching address
indicates that the message is intended for reception by the
data communication receiver 180. The ROM 135 preferably
also stores a code format and a programming word. as will
be discussed in greater detail below. A message memaory 125
is further included in the data communication receiver 100
for storing the received messages intended for reception by
the data comynunication receiver 160. Controls 140 are
coupled to the processor 120 for inputing user-ipitiated
commands. such as a display command. aad a display 130.
such as a liguid crystal display. is coupled to the processor
120 for presenting {nformation to the user. An aleri mecha-
nism 145 announces reception of a message to the user by
generating an audible, vibratory. or visual alert

According to the present inveotion, a presentation ele-
ment 150 processes each received rpessage to determine
whether the message is to be presented graphically. ie..
whether the message comprises a “graphics message.” the
meaping of which is conveyed pictorially. Preferably. the
data communpication receiver 100 is able to receive both
conventional alphanumeric messages aod graphics
messages. which are indicated by predetermined codes
included in reccived messages.

By way of example. predetermined characters commonly
found on conventional telephone receivers can be used to
designate selected codes representative of predetermined
graphic images. A message originator can therefore press the
buttons associated with the codes to provide graphics infor-
mation to a selective call terminal, which transmits the codes
as a radio signal. When at least one predetermined code is
recognized by the dama communpication recciver 100, a
graphics message comprising one or more graphic images is
psesented to the user of the receiver 100. According to the
present invention, the graphic message conveys. in pictures.
a universally uaderstood meaging to the user of the data
commupication secciver 100. The presentation e¢lermnent 150
is preferably implemented in firmware stored in the ROM
135. However. hardware capable of performing equivalent
operations can alternatively be used to implement the pre-
septation elernent 150.

MOTM-24063-0000813
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The graphic iraages availabie for presenting graphic mes-
sages are preferably stored by the data comrmunication
receiver 100 in. for example. a graphics database 1S5.
According to the present invention. the graphics database
155 stores a predetermined list of codes. i.€.. ope or more
predetestnined characters or a pattern of bits. Each code is
associated with image data stored in the database 155. The
codes and image data associated therewith can be pro-
grammed into the receiver 110 by means such as the controls
140. downloading through a data port (not shown). or
over-the-alr programming through use of the stored pro-
gramming word. Therefore. additional codes and image data
can be conveniently added to the graphics database 1585 as
the need for new graphic images arises. Other information to
be displayed can be stored in a reference database 157 with
cross-references to numeric information. as will be
explained in greater detail below.

FIG. 2 is an example of entries in the graphics database
155. As shown. codes recognized by the receiver 100 as
indicative of graphic messages begin with the “#” character.
which is followed by two numeric characters. In this format.
up to one-hundred codes, each associated with image data.
could be programmed (nto the database 1S§5. It will be
appreciated. though, that any combination of any number of
characters could be utilized to designate graphic messages.
as loog as the message originator is aware of the codes and
the data communication receiver 100 can recognlze the
codes.

As shown. each code is associated with image data
representative of a particular image. For example. code
“#01™ is associated with image data that represents the
image of a telephone. “#02” is associated with a house.
while “#03" is associated with an office. According to the
present invention. reception of a display command for a
reccived message including any of the stored codes will
result in the presentation of the associated image or Images
on the display 130.

Referring next to FIGS. 3-8. illustrations of differcnt
graphic messages on the display 138 are shown. FIG. 3. for
instance. illustrates the presentation of the graphic message
“DINNER WITH FAMILY™ {1 response to reception of the
codes “#OO#04.” FIGS. 4 and S depict graphic messages
indicating that the user should “CALL HOMRE" and “CALL
THE OFFICE.” respectively. In FIG. S. reception of a
display command for a message comprising the codes
“HOG#0S™ results in display of a graphic message that
indicates ‘T AM GOING TO THE TRAIN.” The graphic
message of FIG. 7. associated with the code ‘#07.” is
understood to mean “LET’S GET COFFEE™ OR “LET'S
GET A DRINK.”

FIG. 8 illustrates the combibation of both a graphic
message and a text message including. for example. alpha-
nurmeric characters. Reception of a display command for a
message comprising the characters of “#07TOM?” or
“TOM™MQ7" results in the presentation of the image asso-
clated with the code “#07" as well as the presentation of any
additional alphanumeric or numeric charactess included in
the message. As a result. graphic messages which need
clarification can conveniently be supplemented by addi-
uonal textual information presented substantially coincident
with the graphic messages. For example. the user of a data
comupunication receiver 1060 may usually take a coffee break
with his friend Bob. So. the display of a coffee mug with
nothing more might indicate to the user that Bob is ready for
coffee. When Tom wants to get coffee. he may therefore
need to include additional information. such as his name. to
avoid confusion.
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There may be circumstances. however. jn which the
receiver 100 is capable of receiving only numeric inforrma-
tion or the message originator can only send numeric
[nformation. In such a case, the originator, ¢.g.. Tom. can
send a code as well as his telephore number. The message
could then comprise “#073331111” or “333111(#07.” The
codes. as mentioned. are preferably in one of more prede-
termined formats recognized by the receiver 100, so the
receiver 100 will sdll recognize “#07™ as the code indicatve
of the coffee mug. Additionally. the receiver 100 can then
look up the remainder of the message in the refereace
database 157 to determine which other display information
should be displayed along with the coffee rnug icon. When
“3331111" is located in the reference database 157. the
display information corresponding thereto is displayed with
the coffee mug. For example. display information associated
with the telephone number 33311117 could result In pre-
sentation of the name “TOM” with the coffee mug image.
When the number is not found in the refarence database 157,
the number jtself is preferably displayed with the coffee raug
icon. In this manner. alphanumeric information can be
displayed or conveyed (through the displayed telephone
pumber) even though only numeric information ls sent and
recelved.

FIG. 9 is a flowchart of an operation of the processor 120.
At step 200. the processor 120 recefves a message. When. at
step 205, the received address is equivalent to the receiver
address stored in the ROM 135 (FIG. 1). the message is
stored. at step 210. in the message memory 125. When. at
step 215, a user-initated display command is received for
the message. the message is provided to the presentation
clerpent 150. at step 220.

Referring next to FIG. 10. an operation of the presentation
elemem 150 in accordance with the present invention is
depicted. When. at step 225, a message is received from the
processor 120, the presentation element 150 determines. at
step 230. whether the message includes at least ope code
associated with a graphic message. As mentioned. the codes
associated with graphic messages are preferably in a prede-
termined format. such as a predetermined character., e.g..
“#”. followed by specific bumber of numerals. Therefore.
the presentation element 150 can recognize a code associ-
ated with a graphic message by determining. with reference
to the code format stored in the ROM 13S. whether any
characters included in the message are arranged in the
predetermnined code format. When the message does not
include a code associated with a graphic message. the
message is displayed. at step 235, in a conventional manner.
In other words. the display 136 (FIG. 1) is driven with
signals to generate the message characters on the display
130.

When. on the other hand. the message does include one or
more codes associated with a graphic message. the presen-
wation element 1S5S0 compares. at step 240. cach code
incloded in the message to the cntries in the graphics
database 155 (FIG. 1). When a code in the message is
determined to be equivalent to a code in the database 155.
the image data associated with the matching code is
retrieved and used. at step 245, to drive the display 130,
thereby presenting the itnage to the user. When. at step 250,
the message includes text in addition to the graphic message
code of codes. the additional text is also presented. at step
23s.
In accordance with the present invention. the data com-
munjcation receiver 100 can present the content of received
messages to a user by displaying a graphic image or a
sequence of graphic images. The graphic images can fully

MOTM-24063-0000814
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replace a text message so that a universally understood
message is presented pictorially to a user. As a result. a user
of the receiver 100 can understand a presented message
regardless of his language. The presentation of a telephone
image and an office image. for example. is likely o be
undetstood as “CALL THE OFFICE" regardless of the
language of the user. In this manoer., a sequence of two or
mote graphic images can be easily combined to convey
messages to any user. An advantage of the present invention,
therefore. is that a persop who roams into a geographic
region in which a different language is spoken can still
receive messages that are easily understood. Also. persons
who speak one language can advantageously receive and
understand messages that are originated by speakers of
different languages.

FIG. 11 is an clectrical block diagram of a terminal 305
included in a communication system for transmitting infor-
mation to the data communication receiver 100. The termi-
nal 305 preferably includes a data port 310, such as a
telephone interface. for receiving messages from message
originators and a memory 315 for storing the messages until
transmission. The rocmory 315 also stores addresses asso-
ciated with data communication receivers, including the data
commupication receiver 100, that receive messages within
the communication system and. when over-the-air program-
ming of data communication receivers is desired. a pro-
grammipg word indicative of programming informarion. A
data entry device 320. such as a keyboard. data port. or
modem. provides user inputs so that an operator can update
the addresses of the data communication receivers. add
subscribers. or program data communication receivers.

A conrroller 325 coupled o the data port 310. the dawa
entry device 320. and the memory 315 controls the operation
of the terminal 308. The terminal 305 further comprises an
encoder 330 for encoding messages and addresses using a
commmunication protocol such as the conventiopal FLEX™™
protocol and a transmitter 33§ for ransmitting the encoded
information as a radio signal

According to the present ipvention, the codes and the
images used by the data communpication receiver 160 In
forming graphic messages can be programmed to update
images or to provide additional images. Programming can
be accomplished by direct cnoy of Information by the
controls 140 (FIG. 1) of the data communication receiver
160. by over-the-air programming. or by any other means for
providing information to the data communication receiver
100.

FIG. 12 is a signal diagram of a radio sigpal which can be
cansmitted by the terminal 305 to the data communicanion
receiver 100 for prograraming pew or enhanced images. As
shown. the radic signal commprises the address of data
coromunication receiver 100 followed by a programming
message. which ipcludes the predetermined programming
word stored both by the terminal 305 and the data commu-
nication receiver 100. The programming word. which indi-
cates to the data communication receiver 100 that the
informadon appended to the word is to be utilized for
prograorning the graphic database 155, preferably includes
a predetermined characier of sequence of characters. The
message also includes a code. either existing or new. fol-
lowed by image data to be writien into the graphics database
155. Therefore, as graphics technology results in higher
resolution graphics that are more easily understood. new
image data can be provided to the data communication
receiver 100.

FIG. 13 Is a flowchart depicting a programming operation
of the processor 120 (FIG. 1) according to the present
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invention. When, at step 350, a message is received by the
processor 120 from the decoder LIS, the processor 120
deterrnines, at step 355. whether the message includes the
programming word indicative of over-the-air programming.
When the programming word is located. the reccived code
is'compared. at step 360, with codes stored in the graphics
database 155. When. at step 370. the received code already
exists in the database 155, the rececived image data over-
writes the image data already stofed in the graphics databasc
155, at step 375. When the received code is not found in the
graphics database 158. the processor 120 stores., at step 380,
both the received code and the received irnage data in the
database 155. Although over-the-air programming is not the
exclusive method for programming the data communication
receiver 100, such a method provides for convenient dis-
semination of programming infarmation without requiring
that each user bring his or her data communication receiver
{nto a service center for individual reprogramming.

FIG. 14 is an example of entries in a grapbics database
500 in accordance with ap alternate ernbodiment of the
present invention. According to the alternate embodiment of
the present invenption, the data communication receiver 100
recognizes key words in conventional messages then. when
the messages are displayed. images associated with the key
words are displayed as well to supplement the message. For
example. key words such as “CALL" and “PHONE" can be
associated with the image of a telephone. Therefore. when a
message includes the words “CALL” or “PHONE". the
message would be displayed as text along with a supple-
mental image of a telephone. as shown jn the llustration of
FIG. 15. FIG. 16 illustrates the display of the text message
“READY FOR COFFEE?" along with a supplemental
image of a coffee mug. According to the alternate embodi-
ment of the present invenption, the presence of the key word
“COFFER" in the received message triggers the display of
the coffee mug image.

Referring next to FIG. 17. a flowchart depicts an opera-
tion of the presentation element kS0 according to the alter-
nate embodiment of the present invention. At step 400, the
presentation element 150 receives a message from the
processor 120 and then. at step 405, compares the words of
the message with the key words stored in the graphics
database S00. When, at step 410, no words match. the
message is displayed. at step 415. in a conventional roanoer.
When obe of more message words are eguivalent to key
words in the graphics database S00, the irnage data associ-
ated with the key word ar words is remicved. at step 420,
from the database 500. Thereafter, st steps 415. 425, the
display 139 is driven to display both the message text and
the supplemental image.

According to an alternate embodiment of the present
invention. the graphics database 155 (FIG. 1) additionally
stores database inforrnation about the different graphic
{mages that can be displayed. This inforrpation augments
uaniversally-understood graphic messages and can be
accessed via selection of a displayed image by the user. For
example. the user could select a displayed image by touch-
pad techpology. i.e.. by touching the image on the display
130. or by operating controls 140 to move a cursor to
highlight a displayed image. Examples of informatiop that
can be displayed are shown in FIGS. 18-23.

In FIG. 18. the “‘person running” icon and the “rain® icon
are displayed to indicate that a particular person is raveling
by train or to a train. When the user selects the train icon.
such as by touch. database information associated with the
train fcon is retrieved from the graphics database 155 and
provided to the display 139, Referring to FIG. 19. such

MOTM-24063-0000815
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jnformation could. for example. comprise inforration such
as a traip schedule. When the receiver 100 (FIG. 1) com-
prises a clock (not shown). the schedule could be displayed
only for future times so that space on the display 130 is not
wasted by presepting past information that may be only of
minimal use ro the person reading the display 130. FIG. 20
depicts the display of the graphic message “"CALL HOME.”
which is conveyed by universally-understood images of a
telephone and a house. FIG. 21 shows an examople of
inforroation that can be displayed when the house icon is
selected by the user. When the user touches the house.
database information such as the address of the house and
the telephone pumber can be retrieved fram the graphics
database 155 and displayed to remind the user of important
Information

FIGS. 22 and 23 show the use of other information in
addition to that provided by the graphic message. In FIG. 22.
the graphic message “CALL THE OFFICE” or “CALL
WORK"™ is presented solely by graphic images. When the
user touches the office. or otherwise selects the office image.
informadon about the office is presented. Such information
can include, for example. the address and telephone purnber
associated with the office.

Preferably. stored information. such as that in the graphics
database 155, can be programmed into the data communi-
cation recelver 100 in a number of ways. For example.
informmadon could be entered via the controls 148 or via a
data port (not shown) coupled to the processor 120.
Alternatively. programming information could be provided
o the dara communication receiver 180 over the air for
rceeption by the receiver 118. When information is pro-
grammed over the air. the user need not suffer the (nconve-
nience of haviog to rake the data communication receiver
100 into a service shop. Instead. information can be fre-
quently updated without ever disturbing the user.

In summary. the dala communication receiver as
described above receives messages then, in respobse to
predetermined information included in the received
messages. displays graphic messages to the user to convey
an easily understood. universal message. According to the
present invention. this can be dope by ransmitming prede-
termined codes to the data communication receiver. Codes
in a received message are looked up in a graphjcs memory
to retrieve image data associated with the codes. then an
image or a sequence of Images is advantagecusly presented
on a display to convey a universally understood message.
For example. two images. e.g.. a telecphone and a house. can
be displayed together on the screen to convey the message
“CALL HOMR.” This message will be understood regard-
less of the language spoken by the user of the data comamu-
nication receiver. Alternatively. if a text message is desired.
the text message can be displayed along with a supplemental
image that reinforces the message.

Also. other important information associated with the
images forming the graphic messages can be conveniently
stored and sefectively presented to the user. This additional
information could comprise. for example, train schedules
associated with a train Image. a descripton of a cafeteria
menu associated with a food platter image. an address
associated with an office image. ¢tc. The user can easily
access this information by selecting the icon. such as by
touching the screen or highlighting the jcon with a cursor.

It will be appreciated by now that there has been provided
a method and apparatus for providing upiversal messages
that can be understood regardless of languages spoken by
the user of a data communijcation receiver.
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What is claimed is:
1. A metbod for displaylng messages in a data commu-
nication receiver. the method comprising the steps of:
receiving an alphanurneric message;

receiving a programming message that includes a key
word and image data;

storing the key word and the image data in the database;

referencing a database to determine whether ar feast one
word included in the alphanumeric message matches at
least one key word included in the database. wherein
the at least one key word is associated with image data
that is representative of at least one image;

presenting. whep the alphanurueric message includes at
least one word thar matches at least one key word
located in the database. the at least one image as a
graphic message that is accompanied by the alphanu-
meric message on a display; and

presenting. when the alphanumeric message does not
include at least one word that matches at least one key
word located in the database. the alphapumeric mes-
sage without an accompanying graphic message on the
display.

2. The method of claim I. wherein the step of receiving

the programming message comprises the step of:
receiving the programming message as a radio signal.

3. The method of claim 1. wherein the step of recelving

the programming message comprises the step of:
receiving the programming message through use of con-
trols on the data comnunication receiver.

4. A data communication receiver for presenting

Information. the data communication receiver comprising:

a receiver for receiving an alphanumeric message ioclud-
ing ar least one word;

a database for storing key words and image data associ-
ated with the key words;

a presenation element coupled to the receiver and the
database for determnining whether at least one word
included in the alphanumeric message matches at feast
one key word included in the database. wherein the
image data associated with the at least one key word is
representative of at least one image;

a display coupled to the presentation ¢lement for
presenting. when the at least one word matches at least
one key word. the at least one image as a graphic
message accompanied by the alphanumeric message.
and for preseanting. when the at least one word does not
match at least one key word; the alphanumeric message
without an accompanying graphic message:

controls coupled to the processor for providing user-
initiated commands tbereto. wherein presentation of the
alphanumeric message and any accompanying graphic
ressage occurs in response to reception of a display
command: and

programming means coupled to the processor and to the
database for programming the database. the program-
ming means further comprising:
the receiver for recciving a prograimnmuing message

including a key word and image data:
a memory for storing a programming word; and
storing means for storing the key word and the image
data in the database in response o determaining that
the prograraming message includes the program-
ming word.

§. A data communication receiver for presenting

iaformation. the data communication receiver cormprising;

MOTM-24063-0000816
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a receiver for receiving an alphanumeric message includ-
ing at Jeast one word:

a database for staring key words and image data associ-
ated with the key words;

a presentation element coupled to the receiver and the
database for determining whether at least one word
included in the alphanumeric messape matches at Jeast
one key word included in the database. wherein the
image data associated with the at least one key word is
representative of at least one image;

a display coupled to the presentation element for
presentng. when the at least one word matches at least
one key word, the at lecast one image as a graphic
message accompanied by the alphanumeric message.
and for presenting, when the at least one word does not
match at least one key word. the alphanumeric message
without an accompanying graphic message;

controls coupled to the processor for providing user-
Initiated commands thereto, wherein presentation of the
alpbanumeri¢c message and any accompanying graphic
message occurs In respohnse (o reception of a display
command; and

programming means coupled to the processor and w the
database for programming the database. the program-
ming means further comprisiog:
controls far receiving a programuming message com-

prising a key word and image data; and

10

10
storing means for storing the key waord and the image data
in the database.
6. A data communication receiver for presenting

informmation. the data comyounication receiver comprising:

a receiver for receiving a message:

a decoder coupled to the receiver for decoding the mes-
sage to recover one or more alphanumeric words there-
from:

a memory coupled to the decoder for stocing the message:

a database couplied to the decoder for storing a plurality of
key words and image data associated therewith. the
image data representative of images:

a presemation element coupled to the database for deter-
mining whether at least one alphanurseric word
included in the message matches at least one key word
included in the dawabase: and

a display coupled to the presentation elemeat for
presenting. when at least one alphanumeric word
matches at least one key word. a commesponding image
as a graphic message accornpanied by the message. and
for presenting. when at least one alphanumeric word
does not match at least one key word. the message
unaccompanied by any graphic messages.

» * * » »
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