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ENABLING IMAGE COMMUNICATIONS

Technical Field
The present invention relates generally to a method
for image communications, and more particularly, to a
method and system_for communicating images across a
network among users with disparate end systems running
potentially dissimilar image protocols and formats.

Background of The Invention

The problem of image file format compatibility has
been an issue since the beginning of computer-based
processing of even the most basic graphics. Each computer
and software vendor developed a different approach to
representation of graphics and images, often suited to a
particular application area. For example, vendors of word
processing systems each developed their own approach for
the representatlon of pictorial information-that could be

’1ncorporated 1n flles generated by their platforms.

. [ KTREN

As énd users began to network microcomputers, first

'over departmehtal Jocal area networks, and then over wider
area networks, the problem of file format compatibility

began to grow. Today, with the widespread introduction of
image, multimedia, and videc systems, file format
compatibility is a major issue in system development and
operation. '

A number of soiutions to this problem have been
introduced or proposed. At the applications level, file
import and file export functions have been added which
accommodate a few formats that are different from the
active format of the application platform itself. The
second solution has been the introduction of softWare
which does nothing but convert one file format to another.
A third solution is to convert all flles to an '
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et hod and system for conmunicating i nages across a network anbng users
with di sparate end systens running potentially dissimlar inmage protocols
and formats. Background oF The Invention The problem of image file
fformat conpatibility has been an issue since the beginning of :
conput er - based processi ng of even the nost %asic graphics. FEach conputer
and software vendor d yelopgd a diffgnegt approach to representation of

graphi cs and i WRlgREMedtREY EQFMaL. t BRiChaFRRRUFER BSpMEest i3sh thi®a. For

exanpl e, vendorgnidéer®all Dangeagengaspayeds seanh 1dev elyapesths,haidd en
approach for the repr

i ncor por at ed i?P?Y?E%gégﬁé?ééggfg%rgh fggb?g?;gﬁﬁ%. %E%gﬂégg;&93§%g§gggﬁén
to-network m cemtonpetrers, first
. 5 These approaches have proved useful in and of
themselves for a number of situations, but as imaging
applications become more prevalent, image processing
software continues to evolve, image communications becomes
more feasible over a wider range of system épplications,
10 and concomitantly as the need for and use of image
communications increases, it becomes ever more difficult
and costly for users to maintain updated premises
software. Further, the requirement of converting between
a multitude of formats and protocols serves as an
15 impediment to widespread access and use of image

" communications.

Summary of The Invention

The present invention overcomes the above, and other,

limitations by providing a system which enables a

20 multitude of dissimilar end-system devices, appliances,
and platforms, to interchange image information. 1In an
embodiment of the present invention, a network-based image
processing system includes a network-based data base which
holds profiles of the end users. The profiles typically

25 include the capabilities of the end systems of the
subscribing end users for storing, processing, and
displaying images, preferably including the acceptable and
preferred image protocols, compression methods, and image
formats for each user. A communication of an originating

30 image from a calling party to a called party is diverted
to the network-based image processing system. The
network-based image processing system ascertains whether
the originating .image file format and protocol matches the
called party preferred file format and protocol, which is
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‘over departmental |ocal area networks, and then over wi der area networKks,
the problemof file fornmat conpatibility began to grow. Today, wth the
Wi despread introduction of image, rultinmedia, and video systens, file
“format conpatibility is a major issue in system devel opnent and operati on.
A number of solutions to this problem havé been introduced or proposed. At

the applications level, filg ingort and file expprt functions have been
added whi ch ﬁEEGﬁﬁD&&t§Q§14§&% s tHattheEs ot $ 18 RatfRonthRe active

format of thprapessing @ysyer fapprdgriddelyheonespnd eneubro§inasingen the
ot e RRRCEY AL AR RGP [nnea 1L5 Lty 10
The image file is then communicated to the called party.

5 A handshake-like exchange may be used to enable image
communications of parties that are not subscribers and do
not have profiles in the database. In a further
embodimeht, the network-based nodal image processing
system provides for file return to the called party. ‘The

10 method and system of the present invention may be applied
in systems ranging from local premises-based
-communications to wide area communications on either

private or public networks.

Brief Description of The Drawings

15 The invention will be described in gfeater detail
below by way of reference to the accompanying drawings,
wherein:

FIG. 1A shows a generic configuration of an image
communication system in accordance with practicing the

20 present invention;

FIG. 1B is an operational flow chart of an exemplary
process for image communications, in accordance with the
present invention; '

FIG. 2 shows a éonfiguration of an image

25 communication system in accordance with practicing the
present invention; and ,

FIG. 3A, FIG. 3B, FIG. 4A, FIG. 4B, FIG. 5, and FIG.
6 illustrate different information flow sequences in
accordance with practicing the present invention for the

30 system depicted in FIG. 2.

-
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*-2- intermediary format, which then can be used as the "universal
| anguage"” anong dissimlar systens, and then converted to a different

,native file format at a receiving end-user. These approaches have
proved useful in and of thenselves for a nunber of situations, but as
I magi ng - 4 -

‘Detailed Description of The Preferred Embodiment
Figﬁre 1A diagrams a generic system configuration in
accordance with practicing the present invention, and is
not limited to any particular network, but may represent
5 for example, a private/premises-based network, or é public
network such as a public switched telecommunications’
network (PSTN). As shown in FIG. 1A, a network-based
image communications processing system 10 includes an
image processing node 12, a database 14, and an image
10 conversion server 16. Preferably, the database 14
maintains information for image service subscribers. As
understood by one skilled in the art, such a system may be
implemented as either a one-node or a multi-node
distributed architecture, scalable as required, and may be
15 either network-based or premises-based, or a hybrid
combination of these. In a multi-node distributed
architecture, preferably a plurality of image processing
nodes 12, each which supports the image communications
protocol, would access a centralized database 14, while a
20 separate image conversion server 16 preferably would be
located at each -node and be accessible to other nodes via
a gateway or bridge. If the network were to represent the
AT&T interexchange network, for example, in addition to
other possible network elements that are known to one
25 skilled in the art, such a node may be implemented in
accordandé with one or more of the following elements: an
adjunct processor (AP) (e.g., a network services complex
"NSCx"), a network switch (e.g., 4ESS or SESS), and a
service control point (SCP) (e.g., a network control point
30 “NCP"). Such elements are well known in the art, as is
their adaptation for implementing functions and services.
As understood by one skilled in the art, overall system
requirements will affect the preferred physical
implementation of a network-based image communications
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“applications becone nore preval ent, inage processing software continues to
evol ve, inmage communi cati ons becones nore feasible over a wder range of
,System applications, and conconmtantly as the need for and use of inmage
conmuni cations increases, it beconmes ever nore difficult and costly for
users to nmintain updated prenises software. _-Further, the requirenment of
converting between a nultitude of formats and protocols serves as an

i npedi ment t ogyisdempr and 2HEAES At MG, Gfar TERCROES BRE $ddhO0Sions SUMTAIY
of The Invention,. <. .The present Jnvention overcones [he above, and other,
limtations by*pPo%i GPfg PRI werﬂﬁmﬁa-"% Ryfffids Lpvention.

In accordance with the present invention, FIG. 1B

illustrates an operational flowchart for a method of image
5 communications. In step 101, a calling party 18 initiates

an image communication to called party 20. This
communication arrives at the network image processing node
12 (step 103), and the originating party's sending file
format and protocol is compared to the preferred profile

10 for the terminating party through a look-up procedure in
the network-based database 14 (step 105). Next, in step
107, if the originating and terminating file fofﬁats
match, then a direct communications channel (e.g., virtual
circuit or direct circuit switched) is established between

15 the respective parties (step 111). If the originating and
terminating image file formats do not match, however, then
the network-based service will invoke and attach image
converter server 16 which will perform the necessary file
format and protocol conversions (step 109), followed by

20 establishing a connection to the called party (step 111)
for communicating the converted file. The foregoing
sequence of events may occur in real-time or may be
implemented in a "store-and-forward" communications; in
which the image data to be sent to the called party is

25 temporarily stored within the network, and forwarded to
the called party at a later time. It is further
understood that the network may determine the format and
protocol of the calling party image either by looking up
this information in the database 14 during communication

30 setup, or directly from the image data transmission, using
either in-band or out-of-band signaling.

It is also understood that routing of the initial
communications to the node in step 103 may occur in a
variety of ways depending{on the type of network with

35 which the present invention is practiced, as well as the
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mul titude of dissimlar end-system devices, appliances, and platforns to

i nterchange image information. In an embodi ment of the present invention, a
net wor k- based i mage processing systemincludes a network-based data base
whi ch holds profiles of the end users. The profiles typically include the
capabilities of the end systems of the subscribing end users for storing,
processi ng, and displaying i mages, preferably including the acceptable and

preferred |naggogquyggeioﬂgﬂgyégggép ne@gpd§¥aﬁ§?eln§?|Ingrgg£§orgo each

user. A communi catiorof an originating i g a’ ca g par

cal l ed party i §h8i dd&Tedatyvarie and ok -ds 9n@g%lﬁeoeagbud955§smedemThe
net wor k- based &Ry @ xa@ARSS i tHgrs a&@@éé@lrﬁ@%@é@ffvwesaitShga\“ ng

i mage file formt and pr.otocaol nmatches the called party preferred

format and pro?SEGﬁ WA SOr example, an 800 number Or other special
access code, or via a direct-network connection. On the
other_hand, if the network is a private network, then a
special access code also may be used or the communications
protocol may include a means for 1nd1cat1ng that the data
to be communicated is image data.

10 The present invention may further be understood with
reference to the embodiment shown in FIG. 2, which further
illustrates elements of a nodal image communications
system, and particularly a network-based image
communications processing system 10, in accordance with

15 practicing the present invention. Referring to FIG. 2, at
a network node, a number of discrete servers are networked
on a data link such as an Ethernet or FDDI (i.e., fiber
distributed data interface) bus. As schematically
depicted, more than one calling device 30 may access the

20 network by any of a variety of means, including switched
access or direct-network connection, and the network may
connect to a called device 40 by any of a similar variety
of means. It is understood that the servers,
schematically depicted in FIG 2A, generally comprise one

25 or more physical devices having hardware and/or software
to accomplish the herein described functions. 1In a most
basic implementation, a single network node includes all
servers; more génerally, the servers may be distributed as
determined by existing or desired system architecture,

30 desired system performance, etc. Preferably, each of the
servers include the following respective functions.

The session manager server 22 provides for
input/output queuing of iqage conversion requests, and for
login and password management of the incoming (call

35 originating) party. It also stores (queues) the incoming

[
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‘- 3- stored in the data base. If there is no match, the .processing system
appropriately converts the originating inmage file to the format and
protocol of the called party. The image file is then comrunicated to the

“cal l ed party.
-7 -
image file(s) until processing is required (e.g.,
conversion), as well as the output file(s), which may be
either held in session storage device 28 for future store-
and-forward to the called party, or sent immediately after
S processing is completed. As an example of the types of

hardware and software that must be supported to implement
these functions, the session manager server 22 includes
modem banks, e-mail support software, interfaces to
voice-mail, memory storage devices, one or more

10 programmable computers or workstations, programmable
switches, etc.

The profile database server 24 provides a platform
for the Subscriber Profile Database. This database
contains a multi-parameter field for each subscriber, the

15 elements of which describe the image file formats and
protocols that can be accepted by this subscriber, as well
" as the pfeferred file format and protocol.

The image file format conversion server converts the

calling party image file to the acceptable or preferred

20 1image file format of the called party, depending on the
option(s) selected by the calling party. This server
preferably includes conversion control processor 26 and
one or more conversion processors 27,, 27, . . . 27,.

- Additional image servers may provide other services, such

25 as Image Catalog, Optical Character Recognition,
Archiving, Image Transaction Processing such as conversion
to EDI (Electronic Data Intexrchange, CCITT X.12 Standard)
or to batch data files for host entry, image groupware and
image workflow, and bridging for image conferencing. Such

30 applications may be provided by commercial application
programs executed by the servers, or special purpose
application software and hardware may be developed as
necessary. As can be app;éciated by one skilled in the
art, the nodal service pefmits a large library of image
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* A handshake-|i ke exchange may be used to enable inmage conmunications of
parties that are not subscribers and do not have profiles in the database.
In a further enbodi nent, the network-based nodal inage processing system
prOV|des for file return to the called party. The nethod and system of the

present invention nmay be applied in systeng ranging fromlocal
pren1ses based comruni cations to wi de area communi cations on either private

or public netmckéssm rsgkciaser tet b8Nmafi ntBe nLk@WnAdg hareq The i nvention
will be descrlbed | g{ﬁgter detail bel ow by way of reference to the

acconpanyi ng oP¥j jany users.
In addlt;on, the nodal image communications system

may include other servers for providing additional
5 functiohality and services. For instance, an e-mail

confirmation-back server may be used for sending out an e-
mail ﬁessage to the calling party regarding the
disposition of the image being sent to the called party.
Namely, that a file conversion was needed, was executed

10 sucéessfully, was forwarded to the calling party, and was
received (file accessed) by the calling party. Also, as
an adjunct or alternative to the e-mail confirmation-back
server, a voice-mail confirmation-back server may inform
the calling party of the same or similar actions, but

15 through voice-mail messaging.

'The nodal image communications system also preferably
includes a gateway/bridge for connection to other network
nodes which also provide network-based image processing.
Such gateways provide for load distribution and balancing,

20 but also for some specialized image processing services.
The gateways may also connect to external systems.

In addition to the above Server functions, there are
several access modes for the image nodal processor
depicted in Figure 1A. A preferred implementation is

25 access from a PC or workstation, utilizing a protocol such
as TCP/IP (Transmission Control Protocol/Internet
Protocol). This access could be through a router/hub
interface or directly from the workstation utilizing
software such as SLIP (Serial Line Interface Protocol).

30 At the low end, access into the nodal server is via a
FAX/modem, in CCITT (ITU) Group 3 file format. In this
case, there would preferably be provided an audio response
unit which receives multigrequency tone (e.g., DTMF)
entries from the calling éarty, and issues voice messages

35 that elicit these tone responses. Whatever the access
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FIG 1A shows a generic configuration of an i mage comunication systemin
accordance with practicing the present invention; FIG 1B is an

operationa

fl ow chart of an exenplary process for image conmuni cations, in

accordance with the present invention; FIG 2 shows a configuration of
an i mage communi cati on systemin accordagcg Wi th practicing the present

i nventi on;
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and FIG 3A FIG 3B, FIG“4A FIG 4B, FIG 5, and FIG 6

Litccthe St o IS dRgdanee W L
implementations pass files to the session manager 22.

In accordance with the present invention, image
communication preferably occurs in one of two modes--the
real-time mode or the store-and-forward mode. Real time
implies that once the image data is transmitted from the
calling device, there is no storage of the image data, or
its derivatives, for transmission at a predetermined later
time. In contrast, in the store-and-forward mode files
converted at the node are held at the node until a
predetermined later time at which they are sent to the
designated called party. Designating one of these modes
may be an option available to the caller, although the
network itself may determine the mode according to factors
such as traffic and/or queue conditions on the network,
and the amount of image processing required. 1In addition,
the store-and-forward mode may be the default mode, or
presented to the caller as an option, when a connection
cannot be made to the called party (e.g., busy signal).
Also, the mode may be designated as a preferred mode of
reception option that is specified by a subscriber and
stored in the. image profile database.

The present invention, and the foregoing system
elements and their related functions, may be better
understood with reference to FIGS. 3A-6 which further
illustrate nodal image communications according to the
present invention.

FIG. 3A illustrates the signaling whiéh occurs when a
calling subscriber 30 initiates an image communication
with an image file match to the called device 40, and
wherein the communication occurs in real time. Such a
call may be initiated via in-band or out -of -band
signaling; and is routed tP the image nodal processor
(e.g., a network node). The image communications session
manager 22 accesses the image profile database 24 to
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-4 Detail ed Description of The Preferred Enbodi nent : Figure 1A

di agrans a generic systemconfiguration in accordance with practicing the
~present invention, and is not limted to any particular network, but may
“represent for exanple, a private/preni ses-based network, or a public
network such as a public swtched tel ecomuni cations

ascertain whether the originating imdge format and
protocol matches that used or preferred by the called
device. In this instance, since there is a match, the
image communications session manager 22 establishes a
5 connection between the calling devicé 30 and the called
device 40, and the image is transmitted according to the
predetermined transmission protocol using the originating
image format.
FIG. 3B illustrates the signaling which occurs when a

10 calling subscriber initiates an image communication with
an image file match to the called device, and wherein the
communication occurs using the store-and forward.mode. As
discussed above, the store-and-forward mode may be
selected by the calling party, or may occur as in response

15 to a failed attempt in connecting to the called party.
For instance, in response to the call arriving at the
image nodal processor, the image communications manager 22
may direct an audio response unit to prompt the caller to
enter the preferred communications mode using the

20 touch-tone keypad on a telephone station or by entering a
response from the keyboard of the calling device (e.g.,
personal computer, workstation, etc.). The sequence of
events initially proceeds as in the case illustrated in
FIG. 3A, with a match being indicated by the query of

25 1image profile database 24. However, instead of

immediately establishing a connection to the called
device, the image communications session manager
establishes a connection from the calling device td the
session storage device which stores the converted image

30 data. The image communications session manager then
initiates a communication, by voice-mail and/or e-mail for
example, to the called device station using a station
identifying number (e.g., phone number) stored in the
image profile database 24. This communication indicates

35 that an image file is stored at the image nodal processor.

I
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network (PSTN). As shown in FIG 1A a network-based inmage.communications
processing system 10 includes an inmage processing node 12, a database 14,
and an i mage conversion server 16. Preferably, the database 14 maintains
i nformati on for image service subscribers. As understood by one skilled in
the art, such a systemnmay be inplenmented.gs either a one-node or a

mul ti-node distributed architecture scal &3 € as required and nay be

ei t her networ k- base 5 conbi ngt i t hese.
In a nulti-node di sl??g%u? gﬁ §§8‘ 5rg % gfyrg' (5 jﬂgga%%qq} i mage
processi ng ndd@%ngcoemehlqhteﬁneupwstem théelmsQE'amuasme@amhﬁunmage

protocol , WOU'rfbd’&P f:oeessai»rahazsdssékaaqsaclz gs"%'n% (Seega daf]aerb'éﬂa&e

conver si on server pref erab X | ocat e eac nod: n
accessi bl e tC)THWRﬁrhodegnV?at e user lS ‘connected to the image nodal

5 processor, the user may be identified by entering a
personal identification number (PIN) in response to a
prompt by. the audio response unit, or a distinguishable
800 number may be assigned to each user. The caller then
interacts with the image nodal processor, again preferably.

10 via the audio response unit or a terminal connection, to
access any files stored in the user's file-folder. The
selected files are then retrieved from the storage device
and transmitted to the user.

FIG. 4A illustrates the information flow which occurs

15 when the originating image does not match the format and
protocol of the called device. 1In this case, since access
of the image profile database 24 indicates that there is
no match, the image communications session manager 22
provides the image format and protocol conversion process

20 controller 26 with the format and protocol of the called
device. The image communications session manager 22 then
routes the originating image to the image format and
protocol conversion process controller 26 which, in turn,
routes the image data to an appropriate conversion

25 processor. The conversion process controller 26 selects
an appropriate conversion processor based on factors such
as functionality, as well as availability and load
balancing (e.g.; queue management). Originating image
data that has been converted is then routed to the called

30 device via the conversion process controller 26 and the
image communications session manager 22. If such a call
occurs in the store-and-forward mode then the converted
data is output to the session storage device 28 (FIG. 4B),
and the image communicatién session manager 22 then

35 1initiates a communication to the called device (e.g.,
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*a gateway or bridge. If the network were to represent the AT&T

I nt erexchange network, for exanple, in addition to other possible network
el enents that are known to one skilled in the art, such a node may be
inmplemented in accordance with one or nore of the follow ng el enents: an
adj unct processor (AP) (e.g., a network seyyices conplex "NSCx"), a
network switch (e..g., 4ESS or 5ESS), and a service control point (SCP)
(e.g., a netmnbkceemhﬁalqmﬂeﬂmaimwjlﬁdicéiiﬁgEﬁﬁw@ﬂiSfﬁl@ MeL! pkagwn in
the art, as I 8 IT adaptation for inplenenting.functions and servi ces.
As under st ood 5 Sﬁé skilled in the art, overall systemrequirenments wll
affect the preferr€deh§sMi£usunauasﬂuhﬂiinfmﬁm&timﬁVE&$wbaﬁedhiﬁagers

conmuni cati ONghen the originating image does not match the preferred

) 5 format and/or protocol of the terminating device, and the
file cannot be converted by the nodal imége processor. In
such an instance, as above, the communications session
manager 22 first receives the originating image
communication, and queries the image profile database 24,

10 determining that a conversion is required. The conversion
information and the originating image are provided to the
conversion process controller 26 which ascertains that the
originating image cannot be converted by the conversion
processors due to incompatibility or error. The

15 conversion process controller 26 signals this error
condition to the communications session manager 22 which

" then launches an e-mail or voice-mail message to the
calling device 30, indicating that the communication could
not be completed because the file was non-convertible.

20 Another illustration of the processing and signaling
performed by the network-based image processor.is
illustrated by FIG. 6, wherein a subscriber attempts to
send an image to a non-subscriber. 1In this case, the
query to the image profile database 24 indicates that the

25 called party. is not a subscriber, and therefore, since
there is no information regarding protocol and format of
the called device 40 a conversion (if required) and
communication is not performed. A voice-mail or e-mail
message, or both, indicating an attempted image

30 communication thereto, is sent to the called device 40. A
message back to the calling device, indicating the failed
attempt, is also preferably communicated via e-mail or
voice-mail. In a further embodiment, before leaving a
voice-mail or e-mail message, the communications session

35 manager 22 may attempt to complete a call to the called

—
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“-5- system and there are many variations and adaptations within the
purvi ew of the present invention. I n accordance with the present
.invention, FIG 1B illustrates an operational flowhart for a nethod of
| mage communi cations. In step 101, a calling party 18 initiates an inage
comuni cation to called party 20. This - 13 -
device 40 and, via the audio response unit, indicate that
an imadg communication is pending from calling device 30
(e.g., using calling party automatic number identification
"ANI"), and inquire whether receipt is desired, and.if so,
5 what type of format and protocol is desired for receiving
the image communication. Then the nodal image processor
may pérform the image conversion and communication as
described hereinabove.
In accordance with the present invention, file return
10 to the initiating user is also provided. As opposed to .
transmitting an image to a called party, a subscriber may
transmit an originating image to the nodal image processor
for image processing, and then receive the processed
output image. For example, a secretary may desire to
15 convert the FAX of several pages to a particular word
processing format. An illustrative embodiment for
effecting file return is for the calling party 30 to dial
a special access number (e.g., 800/900 number) for
accessing the network-based nodal image processor} for
20 example, this could be the same number used for file
retrieval. The communications session manager 22 then
interacts with the user via the audio response unit (or a
terminal connection), providing the subscriber with a
‘series of prompts in order to ascertain, as evinced by the
25 subscribers responses, the type of processing desired by
the subscriber. For example, the first prompt may
determine whether the subscriber wishes to retrieve a file
or use the file return processing functions. If the user
selects the latter, then the audio response unit may query
30 the type of function desired (e.g., optical character
recognition, file conversion, etc.). As understood by one
skilled in the art, the image data communications protocol
and/or format may include information concerning the type
of conversion to be perforﬁed (e.g., the type of format of
35 the originating image, terminating image, type of file

e
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‘conmuni cation arrives at the network inmage processing node 12 (step 103),
and the originating party's sending file format and protocol is conpared to
fhe preferred profile for the term nating party through a | ook-up procedure
i n the network-based database 14 (step 105). Next, in step 107, if the
originating and termnating file formats tch, then a direct
communi cati ons channel (e.g., virtual cir t” or direct circuit .swtched)

is establish i th espegt.i .parties (step 111). | f the,,
ori ginating Sﬁoﬁéeifﬂgrﬂgﬁgf i %SEi'zé (eihf y’ﬁel% orcr?tastes(%l(?rﬁ'&s Hi‘[ dihe ERr, then
t he net wor k- HE@RPR8e v RBAtWWPH1AN Roke bendreguiaed ifitay e ienvarfermaeioer 16

“which w Il pegfosm ¢8eaBesensasy thiel I ﬁygﬁ ol_,conv.ersions (step
109), followed by est aEI [ ghi % batcgngeefg?'i%? ot e%rsg.g%eéhﬁaﬁ’:@e( thsep 111)
for comuni cd$Hy tReteBnYBRFEINPARL. PTREEESOayfiory Performing the

5 desired function, and then returned to the subscriber
either directly or using the store-and-forward mode.

The foregoing illustrations are demonstrative of the
myriad services which may be provided by the present
invention. It can be understood that the present

10 invention allows image communications among dissimilar end
systems, as well as subscriber access to image probessing
services, including personal computers supporting a range
of image protocols, image phones, facsimile machines,
dialable video services, optical character recognition,

15 media conversion/image translation services, and PDAs
(i.e., personal digital assistants), and can be practiced
in environments ranging from local premises-based
communications to wide area communications on either
private or public networks, and thus has wide

20 applicability not limited to the hereinabove disclosed
embodiments.

Dialable-video services may include conversions among
various video standards and among different video
performance levels. A specific example is a

25 teleconferencing application in which a 64 Kb/sec codec at
one location needs to connect to a codec at another
location that adheres to another video standard, say MPEG
(Motion Picture Experts Group) at 1.5 MB/sec. If based on
the nationwide telecommunications network, a toll switch

30 (e.g., 4ESS) mediates call setup and diversion to the
image nodal processor platform. At this platform,
conversion among the two video formats takes place
entirely within the digital domain, without returning to
baseband analog video, as{is cémmonplace for current video

35 conversions. If both codecs use the same speed, then the

i



“sequence of events may occur in real-tinme or nay be inplenented in a
"store-and-forward" communications, in which the image data to be sent to
,the called party is tenporarily stored within the network, and forwarded to
the called party at a later tine. It is further understood that the network
may determ ne the format and protocol of the calling party inmage either by
| ooking up this information in the dat abase’ 14 during comruni cati on setup,

out -of -band sPORkrPRg con b8 yhdd T AN sestithtn Hithi#H of the
initial comuoctpriessicny iore adrisiist rsitevel EurEiceeyr Adnpn Vo€ L&t Yve'
naye, epend 18eQPnElS LKRS LAY thallddh ARl 4 QLASRSE A0¥EDS) O 1
reservations, encryption keys, and video testing and
5 maintenance.

‘Although the above deécription provides many
specificities, these enabling details should not be
construed as limiting the scope of the invention, and it
will be readily understood by those persons skilled in the.

10 art that the present invention is susceptible to many
modifications, adaptations, and equivalent implementations
without departing from this scope. For instance; if the
called party is not a subscriber, then the network may
obtain the preferred format and protocol by prompting the

15 called party. 1In addition, the called party may have
certain on-site image processing capabilities while
lacking others, and therefore, such a subscriber may only
subscribe to certain image processing services. Further,"
if the image profile database includes information such as

20 whether a subscriber has image decompression utilities
available, or whether the subscriber only requires and/or
desires less than all the originating image data for
certain types of data, then the nodal image processor can
appropriately compress the image transmitted to such a

25 subscriber. An additional feature which may be practiced
in accordance with the present invention is for a
subscriber to specify a set of non-subscribers from whom
the subscriber wishes to receive image communications.
This Specified information would be stored in the

30 subscriber image profile database, and used to effectuate
image communication from a specified non-subscriber to a
subscriber. Also, the present invention may include batch
image processing with delayed store-and-forward
distribution. This distribution may be to one or more

35 widely separated locations. For example, a law firm may

-
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* conmuni cations protocol. For exanple, if the network is the AT&T network
and the calling device includes a nodem for exanple, then nodal access may
~occur via switched access using, for exanple, an 800 nunber or other
"special access code, or via a direct-netwrk connection. On the

- 16 -
wish to convert hundreds of pages of printed text to a
- .
word processing format, with both return to the
originating office (e.g., file return) and transport to a
remote location. Moreover, as discussed above, access and
5 communication to the network may be effected in a variety
of ways, using a variety of network formats and protocols.
These and other changes can be made without departing from
the spirit and the scope of the invention and without
diminishing its attendant advantages. It is therefore
10 intended that the present invention is not limited to the
disclosed embodiments but should be defined in accordance

with the claims which follow.
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other hand, if the network is a private network, then a special

actess code

al so may be used or the conmunications protocol may incl udqhgsﬁggﬂqlangéarReplawd

i nvention.-may- further be understood with reference to the e
in . FIG 2, which further illustrates elenents of a nodal

i

i ndicating that the data to be comunicated is inmage data. nﬂm"

connunlcatlons system and particularly a hét wor k- based |nage
connunlcatlonglprocQ§S|ng system 10, in accordance with practicing the

pr esent

i nven

erring to FIG 2, at a network node, a nunber of

di screte servers arle netAvmddedbuin-basied améthédsfiob aemm'anEbhermgt agy FDDI
(i.e., fiber di ﬁa r bus. h || |cted
nore t han oneq |ng<§£V|ce f%ijé%§§%259§h%A§% E gnagyggn % §15§Pﬁbty

of neans,

S

10

15

20

25

30

|ncK@@|i}QHﬁtQmed

receiving a signal from said calling device;

comparing characteristics of said image with
said called device information;

converting said image when said comparing step
indicates that characteristics of said image are different .
from said image characteristic information of said called
device, thereby generating a converted image;

_ communicating information to said called device,
said information including said converteq image when said
converted image is generated in said converting step, said
information including said image when said converted image

~is not generated in said converting step.

2. The method according to claim 1, wherein said
called device is said calling device.
) 3. The method according to claim 1, further
comprising the step of communicating said converted image
to said calling device.

4. A network-based method for communicating an
image from a source device to at least one destination
device, said source device operative in selecting said at
least one destination device, comprising the steps of:

receiving a signal from said source device;

processing said image agcording to said signal,
thereby generating a processed image;

communicating said processed image to said at
least one destination devige. '

I
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‘access or direct-network connection, and the network may dbi H Replaced
call ed device 40 by any of a simlar variety of neans. It i
that the servers, schematically depicted in FIG 2A, general e

or nore physical devices having hardware and/or software to acconplish the
herei n described functions. In a nost bqsh% I_npl ementation, a single o
network node includes all servers; nore génerally, the servers may be
distributed as detgrm ngggbyeekbat LR jdesie %M?{ m | t :
desi red- system perf Gf mancg, .gt c. Pr e?_g%gé'?‘%,s ea%ﬁ' of t eqé%ée% é|'gr11‘€3:cf e
the fol |l owi ngt92Speehevdestihpatdny. devicetiacdaias paighapirerrdevioe.
provi des for input/output queuing of imge conversion requests, and for
| ogi n and password_man ment of .the incqQqm ng (call, originating) party. It
al so st ores (queue@) tﬁgﬁ?nESHBﬁg according %o éialm 4,” further
comprising the steps of

5 signaling an information request to said source
device; and _
receiving a reply signal in response to said
information request, said reply signal operative for
selecting the type of said processing.

10 7. A network-based image processing system for
communicating an image from a calling device to a called
device comprising:

means for storing called device information,
called device information including image characteristic

15 information of said called device;

means for receiving a communication of said
image from said calling device; _

means for comparing characteristics of said
image with said.called device information;

20 means for processing said image in response to
said comparing means, thereby generating a processed
image; '

~means for communicating said processed image or
said image to said called device. '

25 8. The network-based image processing system of
claim 7, wherein said called device is said calling

device.

9. The network-based image processing system of
claim 7, wherein said means for processing includes the
30 function of format conversion.

* C L M S *



“image file(s) until processing is required (e.g., conversion, as well as
the output file(s), which nay be either held in session storage device 28
Jor future store- and-forward to the called party, or sent inmediately
after - 19 -

-10. The network-based image processing system of
claim 7; wherein said means for processing includes the
function of image compression, or of optical character
recognition.

11. The network-based image processing system of
5 claim 7, further comprising a means for storing said
processed image, and/or a means for retrieval of said
processed image by éaid éalleﬁ device,

10

« ¢ L KM s ¥
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* processing is conpleted. As an exanple of the types of hardware and
software that nust be supported to inplenent these functions, the session
~manager server 22 includes nodem banks, e-mail support software, interfaces
"to voice-mail, nmenory storage devices, one or nore progranmabl e conputers
or workstations, progranmable smntches S%c. The profil e database
server 24 prOV|des a platformfor the SU riber Profile Database. This

dat abase contains a nultl-paraqghﬁgwﬁggéqggg eg&& subscri ber, the elenents
of which describe the |rrage ER SKEM: hat can be accept ed
'llj%etlhln;gzu??f(ral ?g;mﬁscﬁmnéserver coanF@ﬁpﬁg B;?: gcimmage
file to the acceptable or preferred
Abstract
_ A system is disclosed which enables a multitude of
S dissimilar end-system devices, appliances, and platforms
to interchange image information. The inventive method
utilizes a directory database of end-user profiles, a
session manager, a conversion manager, individual
conversation processors, a queuing database, and a store-
10 and-forward file-folder database. The system accommodates
pre-subscribed end-users as well as non-subscription
users. The system handles both real-time and store-and-
forward communications modes. The present invention may
be practiced as either a one-node or a multi-node
15 distributed architecture, scalable as regquired, and may be
either network-based or premises-based, or a hybrid
combination of these. Communications transport both into
and out of the node(s) can range from voiceband telephone
on analog c1rcu1ts to high speed channel or fact -packet
20 protocol communlcatlons modes. '

f
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-image file format of the called party, depending on the option(s) selected
by the calling party. This server preferably includes conversion control
processor 26 and one or nore conversion processors 27[err], 27[err]
27[err]. Additional inmge servers may provi de other services, such as | mage
Cat al og, Optical Character Recognition, A%qpiving, | mage Transaction
Processi ng such as conversi'on to EDI (Electronic Data |Interchange, CCTT
X.12 Standard) or to batch data files for host entry, image groupware and
i mage wor kfl ow, and ridging for inmage conferencing. Such applications may
be provided by commercial application prograns executed by the servers, or
speci al purpose application software and hardware may be devel oped as
necessary. As can be appreciated by one skilled in the art, the nodal
service permts a large library of inage

FIG. 14

NETWORK-BASED I:AGE PROTOCOL
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FILE FORMAT DATABASE

- - 0
' ngz
/18 | NETWORK~BASED L£20
CALLING IMAGE CALLED
PARTY PROCESSING PARTY
| NODE
| [ W i
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FOR CALLED PARTY 6
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- processing software to be naintained and shared economically by many users.
In addition, the nodal inmage comrunications. system

2/9

FIG. 1B
[fbf
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105
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£109
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‘may include other servers for providing additional functionality and
services. For instance, an e-mail confirmation-back server may be used for
sending out an e- mail nessage to the calling party regarding the

di sposition of the inmage being sent to the called party. Namely, that a
file conversion was needed, was executed gzgpessfully, was forwarded to the
calling party, and was received (file acc ed) by the calling party. Al so,
as an adjunct or altecpative to the e-mail confirmation-back server, a
voice-mai |l confirmat?t back server@may informthe calling party of the

same or similar actiof@ but througiyvoi mai | nmessagi ng. The nodal
| mage communi cations §§ : /i ncl udes a gateway/ bridge for
connection to other n Hl|lEo provi de networ k- based i nage
processi ng. — =
..... -
— g
=
X
&
<<
=
©
=
Lad
23
== ™ -
= N
= o2
25
] gtgaﬁ. |
ae
3 o 8‘-
'Gz e N .
> - \ zg .
0 NEL 23 :
2= 52| |5 S8l
N S3 ol |E3 3 SHla—

. 3% - |3312288| 138 ||
O =8 Sz~ 5| (28,
) EE:j S5 < g;c: §g§§~u
& = - B = = =1

oS WL = =22 QE
L S = o
S
= =
= - 2
_ ‘ <} I
s
=
o
o

ORIGINATING
IMAGE

oy

e s 0

(N)

This Sheet Has Been Reﬂlaced

IMAGE CALL ORIGINATION
CALLING
DEVICE(S)




Such gateways provide for |oad distribution and bal anci ng, but also for
sone speci alized i mage processing services. The gateways-may al so connect
t.o external systens. In addition to the above Server functions, there
are several access nodes for the inage nodal processor depicted in Figure
1A. A preferred inplenmentation is access jrigm a PC or workstati on,

utilizing a protocol such as TCP/IP (Trans sion Control Protocol/Internet
| d be through a router/hub interface or directly

Protocol). This access (zrl
fromthe workstation Utigfzing softwaige such as SLIP (Serial Line Interface
Protocol). At the |l ow ed| access int dal server is via a FAX/ nodem
in COTT (ITU Goup 3 e far L ase, there would preferably be
provi ded an audi o respo&Eaggggi i ch e s multifrequency tone (e.g.,
DTMF) =l 3S ||\ . —
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and issues voice nessages that elicit these

VWhat ever the access
t hese various front-end inpl enentati ons pass

into the nodal

tone responses.

~entries fromthe calling party,
-0-

server,
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“In accordance with the present invention, inmage comunication preferably
occurs in one of two nodes--the real-tinme node or the store-and-forward
,oode. Real time inplies that once the image data is transmtted fromthe
calling device, there is no storage of the image data, or its derivatives,
for transm ssion at a predeterm ned | ater élge In contrast, in the
store-and-forward node files converted at node are held at the node
until a predeternmined |ger time at which they are sent to the designated
called party. -Desig'natgg one of theé®e nodes nmay be an option available to

the caller, although th&jnetwork itse\l nay~fleterm ne the node according to
factors such as traffic nd/gL - macazac LI#pbns on the network, and the
anount of i mage process&igcs €1l illion, the store-and-forward
mode may be the def aul tt-nngzg L — :
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* presented to the caller as an .option, when a connection cannot be nade to
the called party (e.g., busy signal). Also, the node nay be designhated as a

. preferred node of reception option that is specified by a subscriber and
stored in the imge profile database. The present invention, and the
foregoing systemelenents and their relat d functions, may be better
understood with reference to FIGS. 3A-6 ich further illustrate nodal
| mage communi cations according to the present invention. - FIG 3A
illustrates the si&nasing which oc@irs when a calling subscriber 30
initiates an i nage cdgduni cation MEE% an_mage file match to the called

devi ce 40, and whereiZlthe c | O ccurs in real time. Such a call
may be initiated via - d
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a networ k
10 -

22 accesses the i mge

(e.g.,

processor

8/9

and is routed to the i nage nodal
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«ascertain whether the originating i mage format and protozol matches that
used or preferred by the called device. In this instance, since there is a
“mat ch, the image conmuni cati ons -session manager 22 establishes a connection

*between the calling device 30 and the called device 40, and the inmage is
transmtted according to the predeterm ne ansm ssi on protocol using the
originating i mage fornmat. FIG 3B il rates the signaling which
occurs when a calling_subscriber initiates an inage comruni cation with an

image file match to*tg¢ called devigge, and wherein the comunication occurs
using the store-and figward node. s di saussed above, the _
store-and-forward nod&Ejimay be—sela ¥t he calling party, or may occur
as in response to a fasll ecting to the called party.
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For. instance, in response to the call arriving at the inqg@ﬁh@hal AR ,
--processor, fhe inmage conmuni cati ons manager 22 may direct an audi.o response
unit to pronpt the caller to enter the preferred conmuni cati ons node using
the touch-tone keypad on a tel ephone statjen_or by entering a response from

t he keyboard of the calling device (e.g., personal conputer, workstation,

etc.). The sequence of event g i S ' he case il lustrated
A :@ngmii Cal{zietalfﬁojgé sﬁ%'i;,ﬁgg

in FIG 3A with a match being 1n e quer i mage profile

* dat abase 24. However, | ENABLING TMAGE «toMMUNEOxhTONS connection to
the call ed device, the imge comruni cati ons sessi on nmanager establishes a
connection fromthe calling device to the session storage device which

stores the cgpyerhed image data. The inmage conmmuni cations session manager

?hen A system is disclosed which enables a multitude of
dissimilar end-system devices, appliances, and platforms
to interchange image information. The inventive method
utilizes a directory database of end-user profiles, a
session manager, a conversion manager, individual
conversation processors, a queuing database, and a store-
and-forward file-folder database. The system accommodates
pre-subscribed end-users as well as non-subscription
users. The system handles both real-time and store-and-
forward communications modes. The present invention may
be practiced as either a one-node or a multi-node
distributed architecture, scalable as required, and may be
either network-based or premises-based, or a hybrid
combination of these. Communications trénsport both into
and out of the node(s) can range from voiceband telephone
on analog circu;ts to high speed channel or fact-packet

protocol communications modes.
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station identifying nunber (e.g., phone
pf i | e dat abase 24. Thi s conmuni cati on
1. ik stored at the | mage nodal processor.
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DATE OF RECEIPT ....’.’zf.!t‘.‘.\.? ..... A NETWORK-BASED SYSTEM

ENABLING IMAGE COMMUNICATIONS

Technical Field

The present invention relates generally to a method
for image communications, and more particularly, to a
method and system for communicating images across a
network among users with disparate -end systems running
potentially dissimilar image protocols and formats..

Background of The Invention

The problem of image file format compatibility has
been an issue since the beginning of computer-based
processing of even the most basic graphics. Each computer -
and software vendor developed a different approach to
representation of graphics and images, often suited to a
particular application area. For example, vendors of word
processing systems each developed their own approach for
the representation of pictorial information: that could be
1n.corpqrated in files generated by thelr platforms

- As end users began to network mxcrocompu;e*s, firsc

"over departmental local area networks, and then over wider

area networks, the problem of file format compatibility
began to grow. Today, with the widespread introduction of
image, multimedia, and video systems, file fo:mat '
compatibility is a ﬁajor issue in system development and
cperation. | ' -

A number of solutions to this problem have been
introduced or proposed. At the applications level, file
import and file export functions have been added which.
accommodate a few formats that are different from the
active format of the appllcatlon platform itself. The
second solution has been the introduction of software
which does nothing but convert one file format to another.
A third solution is to convert all files to an

This is the replacement sheet
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Preferably, in order to retrieve imges fromthe inage comrunications
gystem the user accesses the inage nodal processor via a special access
nunber (e.g.., an 800 nunber). Once the user is connected to the image
nodal processor, the user may be identified by entering a personal
identification nunber (PIN) in response to a pronpt by the audi o response
unit, or a distinguishable 800 nunber- nny-be assigned to each user. The
caller then interacts with the i mage nodal processor, again preferably
vi a t he audinremmshieary uivtmat, awhichi nhknceaneblel Q3ed s &keess any files

stored in t, URGle f4le- er | ect.ed files are th retrieved
fromthe stgggge(ﬁ§}(%éééééggraﬁgéggtgggfbmfﬁgrU§gFiems' ther
i || ust rat esankertidbrimed ghiffevenni patéveufsile format at a receiving

end-user.

These approaches have proved useful in and of
themselves for a number of situations, but as imaging
applications become more prevalent, image processing
software continues to evolve, image communications becomes
more feasible over a wider range of system applications,
and concomitantly as the need for and use of image
communications increases, it becomes ever more difficult
and costly for users to maintain updated premises
software. Further, the requirement of converting between
a multitude of formats and protocols serves as an
impediment to widespread access and use of image
communications.

Summary of The Invention

The present invention overcomes the above, and other,
limitations by providing a system which enables a |
multitude of dissimilar end-system devices, appliances,
-and platforms, to.interchange image information. In an
embodiment of the present invention, .a network-based image
processing system includesja-network-based data base which
holds profiles of the end users. The profiles typically
include the capabilities of the end systems of the
subscribing end users for storing, processing, and
displaying images, preferably including the acceptable and
preferred image protocols, compression methods, and imége
formats for each QSer. A communication of an originatiﬁg
image from a calling party to a called party is diverted
to the network-based image processing system. The '
network-based image processing system ascertains whether
the originating image file format and protocol matches the
called party preferred file format and protocol, which is
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when the originating i mage does not match the format and protocol of the
¢alled device. In this case, since access of the inmage profile database 24
indicates that there is no match, the image conmuni cati ons sessi on manager
22 provides the image format and protocol conversion process controller 26
with the format and protocol of the called device. The i mage communi cati ons
sessi on manager 22 then routes the orLg?ngtlng I mge to the inmage formt
and protocol conversion process control 26 which, in turn, routes the

i mage dat agk@raa ARPEGRS '&atr.% BAYE! ST HKL S Mo H&%&P”‘{:‘Hes' on process
controller 26 selects an ap 1:lorlate conversi on processor based on factors

such as fuRECFERSANGy SYSLGHE APRISPRARUSHY (Ganyertd thed ardigifatiqg e. g.
queue nanagmEget )fa.l@r ite naie rﬁymmm&n&t;ﬁ:ddmm%‘f eRN A1 TR, then

routed to &Hg Eﬁg flle is then communicated to the called party.

' A handshake-like exchange may be used to enable image
communications of parties that are not subscribers and do
‘not have profiles in the database. In a further
eﬁbodiment, “he network-based nodal image processing
system provides for file return to the called party. The
method and system of the preseht invention may be applied
in systems ranging from local premises-based
communications to wide area communications on either
private or public networks.

Brief Description of The Drawings

The invention will be described in greater detail
below by way of reference to the accompanying drawings,
wherein:

FIQ.'lA_shows a generic configuration'gf an imége
communication system in accordance with practicing the
present invention;

FIG. 1B is an operational flow chart of an exemplary
process for image communications, in accordance with the
present invention; o

FIG. 2 shows a configuration of an image
communication system in accordance with practicing the
bresent invention; and

FIG. 3A, FIG. 3B, FIG. 4A, FIG. 4B, FIG. 5, and FIG.
6 illustrate different information flow sequences in
accordance with practicing the present invention for the
system depicted in FIG. 2.
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devi ce via the conversion process controller 26 and the inage

eommuni cati ons session manager 22. |f such a call occurs in the
store-and-forward node then the converted data is output to the session
storage device 28 (FIG 4B), and the inage conmunication sessi on manager 22
then initiates a comunication to the called device (e.qg., :

. = 4 =

Retailed Description of The Preferred Embodiment

Figure 1A diagrams a generic system configuration ia
accordance with practicing the present invention, and is
not limited to any particular network, but may rebresent
for example, a private/premises-based network, or a public
network such as a public switched telecommunications
network (PSTN). As shown in FIG. 1A, a network-based
image communications processing system 10 includes an
image processing node 12, a database 14, and an image
conversion. server 16.- Preferably, the database 14
maintains information for image service subscribers. As _
understood by one skilled in the art, such a system may be
implemented as either a one-node or a multi-node
distributed architecture, scalable as required, and may be
either network-based or premises-based, or a hybrid
combination c¢f these. In a multi-node distributed
architeeture, preferably a plurality of image processing
nodes 12, each which supports the imagé communications
protocol, “would access a centralized database 14, while a
separate image conversion server 16 preferably would be
located at each node and be accessible to other nodes via’
a gateway or bridge. If the network were to répresent the
AT&T interexchange network, for example, in addition to
other possible network elements that are known to one
skilled in the art, such 'a node may be implemented in
accordance with one or more of the following elements: an
adjuﬁct processor (AP) (e.g., a network services complex
"NSCx"), a network switch (e.g., 4ESS or SESS), and a
service control point (SCP) (e.g., a network control point
"NCP"). Such elements are well known in the art, as is
their adaptation for implementing functions and services.
As understood by one skilled in the art, overall system
requirements will affect the preférred physical
implementatioa of a network-based image communications
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- 12 - wvoice-mail or e-mail) indicating that a file has been stored.

FIG 5 illustrates the information flow which occurs when the originating
i mage does not match the preferred format and/ or protocol of the

term nating device, and the file cannot be converted by the nodal inage
processor. In such an instance, as above, the comuni cations session
manager 22 first receives the originatlng i mage conmuni cation, and queries
the image profil e database 24, determ nifig that a conversion is required.

The conver sjobe bf O4H! EAR-ANdrkN Gl GalAGrd o0 YRRyl to the
conver si on ocess controller I Ch ascertalins that the
within the purview of the present invention.

In accordance with the present invention, FIG. 1B
illustrates an operational flowchart for a method of image
communications. In step 101, a calling party 18 initiates
an image communication to called party 20. This
communication arrives at the network image processing node
12 (step 103), and the originating party's sending file
fofmat and protocol.is compared to the preferred profile
‘for the terminating party through a look-up procedure in
the network-based database 14 (step 105). Next, in step
107, if the originating and terminating file formats .
match, then a direct communications channel (e.g., virtual
circuit or direct circuit switched) is established between
the respective parties (step 111{. If the originating and
terminating image file formats do not match, however, then
the network-based service will invoke and attach image
converter server 16 which will perform the_nebessary file ’
format aﬁd protocol conversions (step 109), followed by
establishing a connection to the called party (step 111)
for communicaﬁing the converted file. The foregoing
- sequence of events may occur in real-time or ﬁay be
implemented in a "store-and-forward" communications, in
which the image data to be sent to the called party is |
ﬁemporarily étored within the network, and forwarded to
the called party at a later time. It is further
understood that the network may determine the format and
protocol of the calling party image either by looking up
this information in the database 14 during communication
setup, or directly from the image data transmission, using
either in-band or out-of-band signaling.

It is also understood that routing of the initial
communications to the node in step 103 may occur in a
variety of ways depending on the type of network with
which the present invention is practiced, as well as the
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originating i mmge cannot be converted by the conversion processors due to
| Aconpati bility or error. The conversion process controller 26 signals
this error condition to the comuni cati ons sessi on nanager 22 which then

| aunches an e-nmail or voice-mail nessage to the calling device 30,

i ndi cating that the comunication could not be conpl eted because the file
was non-converti bl e. Anot her ill ustgation of the processing and
signaling perfornmed by the network-based i mage processor is illustrated by
FIG 6, whecemmuaisabionsbprowvtelpt sFon erauiple,i iEgeheonatworkstbscri ber.

D 1his Castne ! RPaAUELyubOc ! Aial ERECR] PLhbCad0t 803 R 2L DA CRLAE! Nat the

called party 1s no ore
i nformatio ?régemmmbepr'éh%om% @@ﬂaﬁﬁs BRYt aecey| via awirebed0 a

conversi on 4¢des€0WEing) £HH example, an 800 number or other special
access code, or via a direct-network comnection. On the
other hand, if the network is a private network, then a
special access code also may be used or the communications
protocol may include a means for indicating that the data
. to be communicated is image data.

The present invention may further be understood with
reference to the embodiment shown in FIG. 2, which further
illustrates elements of a nodal image communications
system, and particularly a network-based image
communications processing system 10, in accordance with
practicing the present invention. Referring to FIG. 2, at
a network node, a number of discrete servers are networked
on a data link such as an Ethernet or FDDI (i.e., fiber
distributed data interface) bus. As schematically
depicted, more than one calling device 30 may access the
network by any of a variety of means, including switched
access or direct-network connection, and the network may
connect to a called device 40 by any of a similar variety
‘of means. It is understood that the servers,
schematically depicted in FIG 27, generally comprise one
or more physical devices having hardware and/or software
to accomplish the herein described functions. In a most.
basic implementation, a single network node includes all
servers; more generally, the servers may be distributed as
determined by existing or desired system architecture,.
desired system performance, etc. Preferably, each of the
servers include the following respective functlons

. The session manager server 22 prov1des ‘for
ihput/oucpuc queulng of image conversion requests, and for
login and password management of the incoming (call
originating) party. It also stores (queues) the 1ncom1ng
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communi cation is not perforned. A voice-nmail or e-mail nessage, or both,

I ndi cating an attenpted i mage communi cation thereto, is sent to the called
device 40. A nessage back to the calling device, indicating the failed
attenpt, is also preferably communicated via e-nmail or voice-mail. In a
further enbodi ment, before |leaving a voice-mail or e-mail nessage, the
conmuni cati ons sessi on nmanager 22 nay.pL}qppt to conplete a call to the
call ed :

image file(s) until processing is required (e.g.,
conversion), as well as the output file(s), which may be
either held in session storage device 28 for future store-
and-forward to the called party, or sent immediately after
processing is completed. As an example of the types of
hardware and software that must be supported to implement
these functions, the session manager server 22 includes
modem banks, e-mail support software, interfaces to
voice-mail, memory storage devices, one or more
programmable computers or workstations, programmable
switches, etc. - ' _

The profile database server 24 provides a plétform
for the Subscriber Profile Database. This database
contains a'multi-parameter field for each subscriber, the
elements of which describe the image file formats and
protocols that can be accepted by this subscriber, as well
as the preferred file format ‘and protocol.

The image file format conversion server converts the
calling party image file to the acceptable or preferred
image file format of the called party, depending on the
option(s) selected by the calling party. This server
preferably includes conversion control processor 26 and
one or more conversion processors 27,, 27, . . . 27,.
Additional image'servers may provide other services, such
as Image Catalog, Optical Character Recognition,'
Archiving, Image Transaction Processing such as conversion
to EDI (Electronic Data Interchange, CCITT X.12 Standard)
or to batch data files for host entry, image groupware and
image workflow, and bridging for image conferencing. Such
applications may be provided by commercial application
programs executed by the servers, or special purpose
application software and hardware may be developed as
necessary. - As can be appreciated by one skilled in the
art, the nodal service permits a large library of image
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- 13 - device 40 and, via the audio response unit, indicate that an image
scomuni cation is pending fromcalling device 30 (e.g., using calling party
automati c nunber identification "ANI"), and inquire whether receipt is
desired, and if so, what type of format and protocol is desired for
receiving the i mage conmuni cation. Then the nodal imge processor may
performthe i mage conversion and comruni cati on as descri bed herei nabove.
In accordance with the present inventtoh,=file return to the initiating

_ h th ile return a
user 15 2! 20opLo ded B QPR O A THY LA 10 @ callec

economically by many users.

In addition, the nodal image communications .system
may include other servers for providing additional
functionality and services. For instance, an e-mail
confirmation-back server may be used for sending out an e-
mail message to the calling party regarding the
disposition of the image being sent to the called party.
Namely, that a file conversion was needed, was executed
successfully, was forwarded to the calling party, and was
received (file accessed) by the calling party. Also, as
an adjunct or alternative to the e-mail confirmaﬁion-back
server, a voice-mail confirmation-back server may inform
the callin§ party of the same or similar actions, but
through voice-mail messaging.

The nodal image communications system also preferably
includes a gateway/bridge for connection to other network
nodes which also provide network-based image processing. '
Such gate&ays.provide for leocad distribution and balancing,
but also for some specialized image_proceésing services.
The gateways ‘may also connect to external sys;gms.'

In addition to the above Server functions, there are
several access modes for the image nodal processor
depicted in Figure 1A. A preferred implementation is
access from a PC or workstation, utilizing a protocol such
as TCP/IP (Transmission Control Protocol/Internet
Protocol). This access could be through a router/hub
interface or directly from the chksta;ion utilizing
software such as SLIP (Serial Line Interface Protocol).

At the low end, access intoc the nodal server is via a
FAX/modem, in CCITT (ITU) Group 3 file format. In this
case, there would preferably be provided an audio response
unit which receives multifrequency tone (e.g., DTMF)
entries from the calling party, and issues voice messages
that elicit these tone responses. Whatever the access
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transmt an originating image to the nodal inmage processor for inmage
processi ng, and then receive the processed output image. For exanple, a
secretary nmay desire to convert the FAX of several pages to a particular
word processing format. An illustrative enbodinent for effecting file
return is for the calling party 30 to dial a special access nunber (e.g.,
800/ 900 nunber) for accessing the netwogk-based nodal image processor; for
exanpl e, this could be the sane nunber used for file retrieval. The

conmuni cat i gRs 8RaSh aaﬂagages_rﬂtha%@ V&tﬁrcﬁh%t %faz& user via the
audi o response unit (or tern1g conne roviding the subscrlber
with a ser+ERLEMEBERRAPES; R2FFJELLIRS %S |§?5 e MAGEE Th#

subscri bers resmﬁnaeaorahﬁcéypethftheopesgem;(ﬂﬁven51CMy quggubscriber.

For exanplgcmkﬂgl EEign 9@BErHBXy occurs in one of two modes--the
real-time mode or the store-and-forward mode. Real time
implies that once the image data is transmitted from the
calling device, there is no storage of the image data, or
its derivatives, for transmission at a predetermined later
time. 1In contrast, in the store-and-forward mode files
converted at the node are held at the node until a
predetermined later time at which they are sent to the
-designated called party. Designating one of these modes

. may be an optlon available to the caller, although the
network itself may determine the mode according to factors
such as traffic and/or queue conditions on the network,
and the amount of image processing required. 1In addition,
the stofe-and-forward mode may be the default mode, or
presented to the caller as an option, when a connection
cannot be made to the called party (e.g., busy signal).
Also, the mode may be designated as a preferred mode of
reception option that is specified by a subscrlber and
. stored in the. image profile database.

.The present invention, and the for3901ng system
elements and their related functions, may be better
understood with reference to FIGS. 3A-6 which further
illustrate nodal image communications according to the
present invention. '

FIG. 3A illustrates the signaling which occurs when a
calling subscriber 30 initiates an image communication
with an image file match to the called device 40, and
wherein the communication occurs in real time. Such a
call may be initiated via in-band or out-of-band
signaling, and is routed to the image nodal processor
(e.g., a network node). The image communications session
manager 22 accesses the image profile database 24 to
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det erm ne whet her the subscriber wishes to retrieve a file or use the file
return processing functions. |If the user selects the latter, then the audio
response unit may query the type of function desired (e.g., optical
character recognition, file conversion, etc.). As understood by one skilled
in the art, the i nage data communi cations protocol and/or format nay

I ncl ude i nformation concerning the type of conversion to be perforned
(e.g., the type of format of the origifdling i mage, term nating i mage, type

of file :
ascertain whether the originating image format and

preoteiol matches that used or preferred by the called
device. In this instance, since there is a match, the
image communications session manager 22 establishes a
connection between the calling device 30 and the called
device 40, and the image is transmitted according to the
predetermined transmission protocol using the orlglnatlng
image format.

FIG. 3B illustrates the signaling which occurs when a
calling subscriber initiates an image communication with
an image file match to the called device, and wherein the
comﬁunication occurs using the store-and forward'ﬁode. As
discussed above, the store-and-forward mode may be
selected bﬁ the calling party, or may occur as in response
to a failed attempt in connecting to the called party.

For instance, in response to the call arriving at the
image nodal processor, the image communications manager 22
may direct an audio response unit to prompt the caller to
enter the preferred communications mode using the '
touch-tone keypad on a telephone station or by entering a
response from- the keyboard of the calling device (e.g.,
personal computer, workstation, etc.). The sequence of
events initially proceeds as in the case.illustrated in
FIG. 3A, with a match being indidatéd by the query of
image profile database 24, However, instead of
immediately establishing a connection to the called
device, the image communications session manager
establishes a connectlon from the calling device to the
session storage device which stores the converted image
data. The image communications session manager then
initiates a communication, by voice-mail and/or e-mail for
example, to the called device station using a station
identifying number (e.g., éhone number) stored in the
image profile database 24. This communication indicates
that an image file is stored at the image nodal processor.
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conversion, etc.), in which case queries by the audi o response unit

woul d not be required for this information. After establishing the desired

pr ocessi ng,

the file is sent to the image nodal processor for perform ng

the desired function, and then returned to the subscriber either directly
or using the store-and-forward node. The foregoing illustrations are
denmpnstrative of the nyriad services whigh_rmay be provided by the present

i nventi on.

It can be understood that the present invention allows image

communi cati ons appéfefaBEY [T LA oPAEr to retrieve images from the

image communicacions system, the user accesses the image
nodal processor via a special access number (e.g.., an 800
number). Once the user is connected to the image nodal
processor, the user may be identified by entering a
personal identification number (PIN) in response to a
prompt by. the audio response unit, or a distinguishable
800 number may be assigned to each user. The caller then
interacts with the image nodal processor, again preferably
via the audio response unit or a terminal connection, to
access any files stored in the user's file-folder. The
selected files are then retrieved from the storage device
and transmitted to the user. -

. FIG. 4A illustrates the information flow which occurs
when the originating image does not match the format and
protocol of the called device. In this case, since access
of the image profile database 24 indicates that there is
no match, the image communications session manager 22
provides the image format and protocol conversion process
controller 26 with the format and protocol of the called
device. The image communications session manager 22 then

‘routes the originating image to the image formét and

protocol conversion process controller 26 which, in turn,
routes the image data to an appropriate'conversion
processor. The conversion process controller 26 selects
an appropriate conversion processor based on factors such
as functionality, as well as availability and load
balancing (e.g., Queue management) . Originating image
data that has been converted is then routed to the called’
device via the conversion process controller 26 and the
image communications session manager 22. If such a call
occurs in the store-and-forward mode then the converted -
data is output to the session storage device 28 (FIG. 4B),
and the image communication session manager 22 then
initiates a communication to the called device (e.g.,
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systens, as well as subscriber access to inmage processing services,
sincludi ng personal conputers supporting a range of image protocols, imge
phones, facsimle nachines, dialable video services, optical character
recogni tion, nedia conversion/inmage translation services, and PDAs (i.e.,
personal digital assistants), and can be practiced in environnments ranging
froml ocal prem ses-based communi cations to wi de area conmuni cati ons on
either private or public networks, and2 hus has wi de applicability not
limted to the herei nabove disclosed enbodi nents. D al abl e vi deo
servi ces NeySendadde Q%o @raddilondndisiar ing ithas \a ddd sthesidre’r and anong

di fferent geoged. perfornance levels. A specific exanple is a

teleconferenC|QqG§pglk gééés Iﬂg]f% 5i$g¥f§§:é¥ggxahfch occurs
when the originating image does not match the preferred
format and/or protocol of the terminating device, and. the
file cannot be converted by‘the nodal image processor. In
such an instance, as above, the communications session
manager 22.first receives the originating imége
communication, and queries the .image profile database 24,
determining that a conversion is required. The conversion
information and the originating imagé are provided to the
conversion process controller 26 which ascertains that the
originating.iﬁage cannot be converted by the conversion
processors due to incompatibility or error. The
conversion process controller 26 signals this error
condition to the communlcatlons session manager 22 which
then launches an e- mall or voice-mail message to the
calling device 30, indicating that the communication could
not be completed because the file was non-convertible.

Another illustration of the processing and signaling

.performed by the network-based image processor is
illustrated by FIG. 6, wherein a subscriber attempts to
send an image to a non-subscriber. 1In this case, the
query to the image profile database 24 indicates that the
called party is 1ot a subscriber, and therefore, since
there is no information regarding protocol and format of
the called device 40 a conversion (if required) and
communication is not performed. A voice-mail or e-mail
message, or both, indicéting an attempted image
communication thereto, is sent to the called device 40. A
message back to the calling device, indicating the failed
attempt, is also preferably communicated via e-mail or
voice-mail. In a further embodiment, before leaving a
voice-mail or e-mail message, the communications session
manager 22 may attempt to complete a call to the called
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one | ocation needs to connect to a codec at another |ocation that adheres
ito anot her video standard, say MPEG (Motion Picture Experts Goup) at 1.5
MB/ sec. |If based on the nationw de tel ecommuni cations network, a tol
switch (e.g., 4ESS) nediates call setup and diversion to the i mage nodal
processor platform At this platform conversion anong the two video
formats takes place entirely within thesdigital domain, wthout returning
t o baseband anal og video, as is commonpl ace for current- video conversi ons.

I'f both ceisGxe!sR ({1 Sare st hudi®NrédSonse unit, indicate that
an image communication is pending from calling device 30
(e.g., using calling party automatic number identification
"ANI"), and inquire whether receipt is desired, and if so,
what type of format and protocol is desired for receiving
the image communication. Then the nodal image processor
may perform the image conversion and communication as
described hereinabove. ,

In accordance with the present.invention, file return
to the initiating user is alsd‘provided. As opposed to
transmitting an image to a called party, a subscriber may
transmit an originating image to the nodal image processor
for image processing, and then receive the processed
output'imaéé. For example, a secretary may desire to
convert the FAX of several pages to a particular word

. processing format. ‘An illustrative embodiment for
effectinng file return is for the calling party 30 to dial
a spec1a1 access number (e.g., 800/900 number) for '
acceSSLng the network-based nodal image processor; for
example, this could be the same number used for file
retrieval. The communications session manager 22 then
interacts with the user via the audio response unit (or a
terminal connection), providing the subscriber with a
series of prompts in order to ascertain, as evinced by the
subscribers responses, the type of processing desired by
the subscriber. For example, the first prompt may
determine whether the subscriber wishes to retrieve a file
or use the file return processing functions. If the user
selects the latter, then the audio response unit may query.
the type of function desired (e.g., optical character
recognition, file conversion, etc.). As understood by one
'skilled in the art, the image data communications protocol
and/or format mdy include information concerning the type
of conversion to be performed (e.g., the type of format of
the originating image, terminating image, type of file
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pl'at form can be used for other services, such as conpression, or
cadmnistrative functions. Adm nistrative features could include managi ng
mul ti-l ocation access, reservations, encryption keys, and video testing and

mai nt enance. Al t hough the above description provides many
specificities, these enabling details should not be construed as limting
the scope of the invention, and it - 14 -

convérsion, etc.), in which case queries by the audio
response vuriit would not be required for this information.
After establishing the desired processing, the file is
sent to the image nodal processor for performing the
desired function, and then returned to the subscriber
either directly or using the store-and-forward mode.
_ The foregoing illustrations are demonstrative of the
myriad services which may be provided by the present
invention. It can be understood that the present
invention allows image commuﬁications among dissimilar end
systems, as well as subscriber access to image processing
services, including personal computers supporting a range
of image protocols, image phones, facsimile machines,
dialable video services, optical character recognition,
media conversion/image translation services, and PDAs
(i.e., personal digital assistants}, and can be practiced
in environments ranging from local premises-based |
communications to wide area communications on either
private or public networks, and thus has wide
applicability not limited to the hereinabove disclosed
embodiments. ' |
Dialable.video services may include conversions among
various video standards and among different video
éerformance levels. A specific example is a
teleconferencing application in which a 64 Kb/sec codec at
one location needs to connect to a codec at another
location that adheres to another video standard, say MPEG
(Motion Picture Experts Group) at 1.5 MB/sec. If based on
the nationwide telecommunications network, a toll switch
(e.g., 4ESS) mediates call setup and diversion to the
image nodal processor platform. At this platform,
conversion among the two video formats takes place
entirely within the digital domain, without returning to-
baseband analog video, as is commonplace for current video.
conversions. If both codecs use the same speed, then the
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will be readily understood by those persons skilled in the art that the
present invention is susceptible to nmany nodifications, adaptations, and
equi val ent i nplenentati ons without departing fromthis scope. For instance,
if the called party is not a subscriber, then the network may obtain the
preferred format and protocol by pronpting the called party. In addition,
the called party nay have certain on-site inmage processing capabilities
whil e | acking others, and therefore, sudh a subscriber may only subscribe

to certain image processing services. Further, if the inmage profile
dat abase i nelaB€armneannbel BReduEATaOtWRE Berviceshssucke@shas | mage
deconpr essi @omptessibRs S¥ahlmbhest phr bl BahckRiensUbs Qdnier Hak jRRAUI T es

R g X N T R R

reservations, encryption keys, and video testing and
maintenance.

Although the above descriptioﬁ provides many
specificities, these enabling details should not be
construed as limiting the scope of the invention, and it
will be readily understood by those persons skilled in the

"”  art that the present invention is susceptible to many
modifications, adaptations, and equivalent implementations
without departing from this scope. For instance; if the
called party is not a subscriber, then the network may '
obtain the preferred format and protocol by prompting the
called party. In addition, the called party may have
certain on-site image processing capabilities while
lacking others, and therefore, such a subscriber may only
subscribe to certain image processing services. Further,
if the image profile database includes information such as
whether a subscriber has image decompression utilities
available, or whether the subscriber only requires and/or
desires less than all the originating image data for
certain types of data, then the nodal image processor can
appropriately compress the image transmitted to such a
subscriber. An additional feature which may be practiced
in accordarice with the present invention is for a
subscriber to specify a set of non-subscribers from whom
the subscriber wishes to receive image communications.
This specified information would be stored in the
subscriber image profile database, and used to effectuate

- image communication from a specified non-subscriber to a
subscriber. Also, the present invention may include batch
image processing with delayed store-and-forward
distribution. This distribution may be to one or more
widely separated locations. For example, a law firm may
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appropriately conpress the imge transmtted to such a subscriber. An

;addi tional feature which nay be practiced in accordance with the present
invention is for a subscriber to specify a set of non-subscribers from whom
t he subscriber wi shes to receive inage conmunications. This specified

I nformati on woul d be stored in the subscriber imge profile database, and
used to effectuate i mage comuni cation froma specifi-ed non-subscriber to a
subscriber. Al so, the present inventiogpgnmay include batch imge processing
wi th del ayed store-and-forward distribution. This distribution my be to
one or nDRELsH d)) Yestepsrntkundpedsi ofispages ofapplinted tawtftsmamy

word processing format, with both return to the
originating office (e.g., file return) and transport to a
remote location. Moreover, as discussed above, access and
communication to the network may be effected in a variety
of ways, using a variety of network formats and pfotocols.
These and other changes can be made without departing from
the spirit and the scope of the invention and without
diminishing its attendant advantages. It ‘is therefore
intended that the present invention is not limited to the
disclosed embodlments but should be defzned in accordance
with the claims which follow. '
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wi sh to convert hundreds of pages of printed text to a word processing
format, with both return to the originating office (e.g., file return) and
transport to a renote |ocation. Mreover, as discussed above, access and
conmuni cation to the network may be effected in a variety of ways, using a
variety of network formats and protocols.

- 17 -
WHAT WE CLAIM IS:
1. A network-based method for communicating an
image from a calling device to a called device comprising

the steps of:
receiving a signal from said calling device;

comparing characteristics of said image with
said called device information;

converting said image when said comparing step
indicates that characteristics of said image are different
from said image characteristic information of said called
device, thereby generating a converted image;

communicating information to said called device,
said information including said converted image when said
converted image is generated in said converting step, said
information including said image when said converted image -
is not generated in said converting'step,

2. -The method according to claim 1, wherein said
called device is said calling device.

3. The method according to claim 1, further
comprising theé step of communicating said converted image
to said calling device.

4. A network-based method for communicating an
image from a source device to at least one destination
device, said source device operative in selecting said at
least one destination device, comprising the steps of:

receiving a signal from said source device;

processing said image according to said signal,
thereby generating a processed image;

communicating said processed image to said at
least one destination device.
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These and ot her changes can be made w thout departing fromthe spirit and
the scope of the invention and without dimnishing its attendant
advantages. It is therefore intended that the present invention is not
limted to the disclosed enbodi ments but should be defined in accordance
with the clainms which follow.

- 18 -

5. The method according to claim 4, wherein said at
least one destination device includes said source device.

6. The method according to claim 4, further
comprising the steps of
signaling an information request to said source
device; and
' receiving a reply signal in response to said
lnformatlon request, said reply signal operative for
selecting the type of said processing.

7. A network- based 1mage processing system for
communlcatlng an image from a calling device to a called
device comprising:

means for storing called device information,
called device information including image characteristic
information of said called device;

means for:receiving a communication of said
image from said calling device; | ‘

means for comparing characterlstlcs of ‘said’
image with said called device information;

means for processing said image in response to
said comparing means, thereby generating a processed
image; |

' means for communicating said processed image or
sald 1mage to sald called device.

8. The network-based image processing system of
claim 7, wherein said called device is said calling
device.

9. The network-based image processing system of

claim 7, wherein said means for processing includes the
function of format conversion.
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- 17 - WHAT WE CLAIM I S: 1. A network-based nethod for conmunicating
an image froma calling device to a called device conprising the steps of:
receiving a signal fromsaid calling device; conpari ng
characteristics of said image with said called device information;
converting said i mage when sai d conparing step indicates that
characteristics of said inmage are differgnt_ fromsaid i mage characteristic
i nfor mati‘on of said called device, there y generatlng a converted i mage;

communi cat i ng i nfgr, Maiph@N nle® Wkl bald 4 rfdd Hrocklt dd T dfd Bl Y i ncl udi ng
sai d convert?d I mage en ,sai d
m 7, wherein said means for processing includes the

function of image compression.

11. The network-based image processing system of
claim 7, wherein said means for processing includes the
function of optical character recognition.

12. The network-based image processing system of
claim 7, further comprising a means for storing said
processed image.

13. The network-based image processing system of
claim 12, further comprising a means for retrieval of said
processed image by said called device.

14. A network-based method for communicating an image from a
calling device to a called device substantially as herein described with
reference to the accompanying drawings.

15. A network-based image processing system for communicating
an image from a calling device to a called devnce substantidlly as herein
described with reference to. the accompanying drawings.
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converted image is generated in said converting step, said information
i ncl udi ng said i mage when said converted inage is not generated in said

converting step. 2. The nmethod according to claim1l1, wherein said
call ed device is said calling device. 3. The nethod according to
claim1, further conprising the step of comuni cating said converted i nmage
to sai'd calling device. 4. A-n@Owor k- based net hod for conmuni cating
an . '

A NETWORK-BASED SYSTEM
ENABLING IMAGE COMMUNICATIONS

Abstract

A system is disclosed which enables a multitude of
dissimilar end-system devices, appliances, and platforms
to interchange image information. The inventive method
utilizes a directory database of end-user profiles, a
session manager, a conversion manager, individual
conversation processors, a queuing database, and a store-
and-forward file-folder database. The system accommodates
pre-subscribed end-users as well as non-subscription
users. The system handles both real-time and store-and-
forward communications modes. The present invention may
be practiced as either a one-node or a multi-node
distributed architecture, scalable as required, and may be
either network-based or premises-based, or a hybrid
combination of these. Communications transport both into
and out of the node(s) can range from voiceband telephone
on analog circuits to high speed channel or fact-packet
protocol commynications modes.

FIGURE 1A
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i mge froma source device to at | east one destination device, said source
devi ce operative in selecting said at | east one destination device,

" conprising the steps of: : receiving a signal from said source
devi ce; processing said i mage according to said signal, thereby
generat.iing a processed i nmage; communi cating said processed i mage
to said at | east one destination device.

1
FIG. 14
NETWORK-BASED IMAGE PROTOCOL
AND - .
FILE FORMAT DATABASE
' r10
| . Jrlz
8.1 [ NETWORK-BASED | 2
CALLING IMAGE CALLED
PARTY . PROCESSING . PARTY
. i NODE
l 4 ' U
DATABASE INQUIRY _ :
FOR CALLED PARTY| - | .
PREFERRED : L
IMAGE: PROTOCOL NETWORK-BASED
AND ~ IMAGE
FILE FORMAT - CONVERSION |
' | . . SERVER
14 o
DATABASE
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- 18 - 5. The nethod according to claim4, wherein said at |east one

destination device includes said source device. 6. The net hod
according to claim4, further conprising the steps of si gnal i ng
an information request to said source device; and receiving a

reply signal in response to said information request, said reply signal
operative for selecting the type of said processing.

2

101
CALLER INITIATES
IMAGE COMMUNICATION

108
.co%t:‘mcmou ROUTED |

ETWORK NODE

105
QUERY DATABASE FoR |
SUBSCRIBER INFORMATION

s 107
NO
109

CONVERT IMAGE

I Wik

./ COMMUNICATE IMAGE
. TO DESTINATION
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7. A network-based i mage processing system for communicating-an image from
ca calling device to a called device conpri sing: means for storing -
call ed device information, called device information including imge
characteristic informati on of said called device; means for
receiving a comruni cation of said inmage fromsaid calling device;

means for conparing characteristics ofdsaid inage wwth said call ed device

i nformati on; nmeans for processing said image in response to said

conparing neans, t&dreby generag&ng a_ processed i nage,
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claim?7,

10. The networ k-based i mage processing system of

19 -
wherein said neans for

conpr essi on.
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claim7, wherein said nmeans for processing includes the function of

optical character recognition. 12. The network-based i mage

processi ng systemof claim?7, further conprising a nmeans for storing said
processed i nmage. 13. The networ k-based i mage processi ng system of
claim 12, further conprising a neans for retrieval of said processed inmage
by said called device. 14. A nestwork- based net hod for

comuni cating an inmage froma
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15. A network-based i nage

cdlling device to a called device substantially as herein described with

. reference to the acconpanying draw ngs.
call ed device substantially as herein described with reference to the

processing system for communicating an inmage froma calling device to a
acconpanyi ng draw ngs.

- - @
2
uf - \f @
40SSII0Yd { - - - - - | ¥OSSII0Ud 40SS3004d 5
NOIS¥IANOD | NOISYIANOD | | NOISHIANOD m A
! ENN\ / NhN.N \ ‘NN\ | .M ‘
oviols| (n s
NOISSIS YITIONINOD SSI0Ud £
(e | [Noisa3aNGD 102010ud . L.
| NV IVAY03 30VM — 2 ¢
() 182 %27 (s)} |(s) | NOISSIS  (y)
. < — SNOILVINANNOD
. /./!l.l..\\\ N T TS l.mag— :
. ml_ - NN .\I * .
PRI |
(9) ivw-3 " o — ==\
..I...l...l._ JOVN 0¢
@.@ IVN-3210A ONILYNIOINO y .
(s)3a1A30 Amvuu;uc
v ONITIV)

NOLLVNIRYIL TIVD 39VNI

SNOILVIINAIIOD GUVANO4 NV MOLS

HOLYA T114 ON HUM ¥

NV
JAIHISBNS INIMIVY ¥ ISV

WILSAS SNOILVOINANNOD 3OVNI
ay 9rd

NOILYNIORIO TIVD 39VNI



4IIVNVA
NOISS3S

SNOILYJINNANOD

VNI —

mzo_:o_z:zzoo QUVMY¥0S OGNV 3Y¥01S

HOLYN 3114 ON HLM ¥3gIsans
NILSAS mzo_:o_z::zou

" ANV

S OId

INITIVD ¥ 3SVD
JOVNI

(S)301A30
INITIV)

Thig ig the replacement sheet

uf 4 if
0SSI0¥d | - - - - - | ¥0SSIV0¥d | | ¥OSSIN0Ud
NOISYIANOD NOISYIANOD | | NOISHIANOD |
%z %2’ A
(r)
JOVI0IS | | y3mouINed SSIo0ud
NOISS3S | | NOISNIANOD 10201084
ANV 1VW¥04 39V
82 7 |
! 527 ()] _,5 e
(..\.../_ ug_s_ | :
[[_z@7 ONILYNIOWO :
e - e
3 . — ]
mv TLEXON 0
B > < .

NOILVNISWO VD TowRi

-4 DEC 1997

Daie



uf (4]
40SS320Y4d |- --- - | ¥OSSII0NJ
NOISYIANOD NOISY3ANOD

| ﬁ&N\ / .o.NN\

¥ITIONINOD SSI20¥d
JOVH0IS| | NOISYIANOD 102010Md

NOISS3S NV
° 1VRY03 30VM
. | 182 | % | : . ! )
: | zgwﬁnzsuc%m%i | .
. 1 SNO NANO . any :
: R I N 74 [] czmﬁu&o “
u.l. - r
m E@.“ e 1] m : m ~|| S/
= (€)wn=3 ' B Y —— o
or/ N i In=-37c
........ R 0
Vi @z TVA-30I0A TWR-33i0A (9) @ ¥
(S)301A30 | a
. (s)3o1A30
NOILYNINEIL TIvD JOVA

Y38142SANS-NON ¥ ONITIVD ¥3aI0Sans ¥ um<o
. :a.—m»m mzo_?o_z:zzoo PN -

9 oId

NOILYNIOO-TIVD 39YMI -

This is the replabe‘ment sheet”

=4 DEC 1997

Date:



