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UNITED STATES DISTRICT COURT FOR
THE EASTERN DISTRICT OF NEW YORK

. FILED

Jean-Marc Zimmerman (JZ 7743) IN GLERK'S OFFICE
Zimmerman, Levi & Korsinsky, LLP U.8. DISTRICT COURTEDNY
226 St. Paul Street > 4
Westfield, NJ 07090 % MAR 02 2009
Tel: (908) 654-8000
Fax: (908) 654-7207 - BROOKLYN OFFICE
Attorneys for Plaintiff Eon-Net, L.P. ; e % 09 0 8 7 1
EON-NET, L.P. -t

Case N

V.

COMPLAINT FOR PATENT

UNITED AIRLINES, INC., INFRINGEMENT
Defendant. POHORELSKY, M_J.
DEMAND FOR JURY TRIAL

Plaintiff, Eon-Net, L.P., a limited partnership (hereinafter referred to as “Eon-Net”)|

demands a jury trial and complains against the defendant as follows:

THE PARTIES

1. Eon-Net is a limited partnership organized and existing under the laws of the British
Virgin Islands, with its principal place of business at P.O. Box 116, Road Town, Tortola, British

Virgin Islands.

2. Upon information and belicf, United Airlines, Inc. (hereinafter referred to ag
“Defendant” or “United”) is a business organized and existing under the laws of the State of Illinois,
having a place of business at John F. Kennedy International Airport, Terminal 7, Jamaica, New

York 11430.

EON-NET V. UNITED
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JURISDICTION AND VENUE

3. This action arises under the patent laws of the United States of America, Title 35 of
the United States Code. This Court has jurisdiction of this action under 28 U.S.C. §§ 1331 and
1338(a).

4, Upon information and belief, Defendant is doing business and committing
infringements in this judicial district and is subject to personal jurisdiction in this judicial district.

5. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391 and 1400(b).

CLAIM FOR PATENT INFRINGEMENT

6. Plaintiff, Eon-Net, repeats and incorporates herein the entirety of the allegationg
contained in paragraphs 1 through 5 above.

7. On January 27, 2004, U.S. Patent No. 6,683,697 (hereinafter referred to as “the ‘697
patent”) was duly and legally issued to Millennium, L.P. (“Millennium™) for an invention entitled
“Information Processing Methodology.” On October 14, 2004, Millennium assigned the ‘697 patent
to Eon-Net. A Certificate of Correction to the 697 patent issued on July 26, 2005. A copy of the
‘697 patent and the Certificate of Correction are attached to this Complaint as Exhibit 1.

8. Eon-Net is the owner of all right, title and interest in and to the ‘697 patent.

9. On July 11, 2006, U.S. Patent No. 7,075,673 (hereinafter referred to as “the ‘673
patent™) was duly and legally issued to Eon-Net for an invention entitled “Information Processing
Methodology.” A copy of the ‘673 patent is attached to this Complaint as Exhibit 2.

10. Eon-Net is the owner of all right, title and interest in and to the ‘673 patent.

11. On February 27, 2007, U.S. Patent No. 7,184,162 (hereinafter referred to as “the
‘162 patent”) was duly and legally issued to Eon-Net for an invention entitled “Information|
Processing Methodology.” A copy of the 162 patent is attached to this Complaint as Exhibit 3.

12. Eon-Net is the owner of all right, title and interest in and to the ‘162 patent.

EON-NET V. UNITED
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COUNT ONE

13. Plaintiff, Eon-Net, repeats and incorporates herein the entirety of the allegations
contained in paragraphs 1 through 12 above.

14. United has for a long time past and still is infringing, actively inducing the
infringement of and/or contributorily infringing in this judicial district, the ‘697 patent by, among

other things, operating a website at www.united.com (“the United Website™) pursuant to a claim of

the *697 patent, without permission from Eon-Net, in which information entered by a United
customer into a web page displayed on the browser of the customer’s computer is extracted
according to content instructions and transmitted to an application program operating on
Defendant’s web server according to customizable transmission format instructions in a manner
defined by the claims of the ‘697 patent. For example, a United customer seeking to book a flight
can enter information including the city, date and time of the departing flight, and the city, date and
time of the return flight into HTML form elements displayed on the web page found at
http://www.united.com/ of the United Website. The foregoing information entered into the HTML
document is extracted by the browser and transmitted to an application program running on the
United web server for processing the customer’s order in a POST format and using an https protocol
required by the application program.

15. Plaintiff, Eon-Net, has been damaged by such infringing activities by the Defendant
of the ‘697 patent and will be irreparably harmed unless such infringing activities are enjoined by
this Court.

COUNT TWO

16. Plaintiff, Eon-Net, repeats and incorporates hercin the entirety of the allegations

contained in paragraphs 1 through 15 above.
17. United has for a long time past and still is infringing, actively inducing the

infringement of and/or contributorily infringing in this judicial district, the ‘673 patent by, among

EON-NET V. UNITED
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other things, operating the United Website pursuant to a claim of the ‘673 patent, without
permission from Eon-Net, in which information entered by a customer of Defendant into an
electronic document template displayed on the browser of the customer’s computer is extracted
according to content instructions and transmitted to an application program operating on
Defendant’s web server according to customizable transmission format instructions in a manner
defined by the claims of the ‘673 patent. For example, a United customer seeking to book a flight
can enter information including the city, date and time of the departing flight, and the city, date and
time of the return flight into HTML form elements displayed on the web page found at

http://www.united.com/ of the United Website. The foregoing information entered into the HTML

document is extracted by the browser and transmitted to an application program running on the
United web server for processing the customer’s order in a POST format and using an hitps protocol
required by the application program.

18. Plaintiff, Eon-Net, has been damaged by such infringing activities by the Defendant
of the ‘673 patent and will be irreparably harmed unless such infringing activities are enjoined by
this Court.

COUNT THREE

19. Plaintiff, Eon-Net, repeats and incorporates herein the entirety of the allegations
contained in paragraphs 1 through 18 above.

20. United has for a long time past and still is infringing, actively inducing the
infringement of and/or contributorily infringing in this judicial district, the ‘162 patent by, among
other things, operating the United Website pursuant to a claim of the ‘162 patent, without
permission from Eon-Net, in which information entered by a customer of Defendant into an
electronic document template displayed on the browser of the customer’s computer is extracted
according to content instructions and transmitted to an application program operating on

Defendant’s web server according to customizable transmission format instructions in a manner

EON-NET V. UNITED
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defined by the claims of the ‘162 patent. For example, a United customer seeking to book a flight
can enter information including the city, date and time of the departing flight, and the city, date and
time of the return flight into HTML form elements displayed on the web page found at

http://www.united.com of the United Website. The foregoing information entered into the HTML

document is extracted by the browser and transmitted to an application program running on the
United web server for processing the customer’s order in a POST format and using an https protocol
required by the application program.

21. Plaintiff, Eon-Net, has been damaged by such infringing activities by the Defendant
of the ‘162 patent and will be irreparably harmed unless such infringing activities are enjoined by
this Court.

PRAYER FOR RELIEF

WHEREFORE, THE Plaintiff, Eon-Net prays for judgment against the Defendant United on
all the counts and for the following relief:

A Declaration that the Plaintiff is the owner of the ‘697 patent, and that the Plaintiff has

the right to sue and to recover for infringement thereof’

B. Declaration that the ‘697 patent is valid and enforceable;

Declaration that the Defendant has infringed, actively induced infringement of))
and/or contributorily infringed the ‘697 patent;

D. A preliminary and permanent injunction against the Defendant, each of its officers,
agents, servants, employees, and attorneys, all parent and subsidiary corporations
their assigns and successors in interest, and those persons acting in active concert or
participation with them, enjoining them from continuing acts of infringement, active
inducement of infringement, and contributory infringement of Eon-Net’s ‘697
patent;

E. An accounting for damages under 35 U.S.C. §284 for infringement of Eon-Net’s
‘697 patent by the Defendant and the award of damages so ascertained to the
Plaintiff, Eon-Net, together with interest as provided by law;

5
EON-NET V. UNITED
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.

Declaration that the Plaintiff is the owner of the ‘673 patent, and that the Plaintiff hag
the right to sue and to recover for infringement thereof:

Declaration that the ‘673 patent is valid and enforceable;

Declaration that the Defendant has infringed, actively induced infringement of|
and/or contributorily infringed the ‘673 patent;

A preliminary and permanent injunction against the Defendant, each of its officers,
agents, servants, employees, and attorneys, all parent and subsidiary corporations,
their assigns and successors in interest, and those persons acting in active concert or
participation with them, enjoining them from continuing acts of infringement, active
inducement of infringement, and contributory infringement of Eon-Net’s ‘673
patent;

An accounting for damages under 35 U.S.C. §284 for infringement of Eon-Net’s
‘673 patent by the Defendant and the award of damages so ascertained to thel
Plaintiff, Eon-Net, together with interest as provided by law;

Declaration that the Plaintiff is the owner of the °162 patent, and that the Plaintiff has
the right to sue and to recover for infringement thereof;

Declaration that the ‘162 patent is valid and enforceable;

Declaration that the Defendant has infringed, actively induced infringement of]
and/or contributorily infringed the ‘162 patent;

A preliminary and permanent injunction against the Defendant, each of its officers)
agents, servants, employees, and attorneys, all parent and subsidiary corporations,
their assigns and successors in interest, and those persons acting in active concert or
participation with them, enjoining them from continuing acts of infringement, active
inducement of infringement, and contributory infringement of Eon-Net’s ‘162
patent;

An accounting for damages under 35 U.S.C. §284 for infringement of Eon-Net’s
*162 patent by the Defendant and the award of damages so ascertained to the

Plaintiff, Eon-Net, together with interest as provided by law;

6
EON-NET V. UNITED
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P. Award of Eon-Net’s costs and expenses; and
Q. Such other and further relief as this Court may deem proper, just and equitable.

DEMAND FOR JURY TRIAL
The Plaintiff, Eon-Net, demands a trial by jury of all issues properly triable by jury in this

action,

By: \:} e = A — \LA—,-., 2“%
Jean-Marc Zimmerman (JZ 7743)
Zimmerman, Levi & Korsinsky, LLP
226 St. Paul Street
Westfield, NJ 07090
Tel: (908) 654-8000
Fax: (908) 654-7207
Attorneys for Plaintiff Eon-Net, L.P.

Dated: February 20, 2009
Westfield, NJ

EON-NET V. UNITED
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FIG. 11

: Vgriabl_e Name

‘Vendor
‘Heading 2
Mail To

Account Number -

- Statement Date

- Payment Date
Previous Balance
New Charges
Debits
Finance Charges
Payments
Other Credits
New Balance

Value

XYZ Corporatlon

-XYZ Corporation |

PO Box 567

Anywhere, NY - 63130
123456789

12/01/86

1/01/87

$1234.56

$789.01

$2.34

-$1000.00

$1025.91
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FiG. 12A
r ._)\ Y
Variable Name Value '
‘Vendor - XYZ Corporation
Account Number 123456789
Statement Date 12/01/86
Payment Date 1/01/87
‘Previous Balance $1234.56
New Charges $789.01
Debits
Finance Charges $2.34
Payments $1000.00 -
New Balance $1025.91
FIG. 12B
| 4 T —A ™
Variable Name Value
- Mail To - XYZ Corporation
‘ PO Box 567
_ - Anywhere, NY 63130
Previous Balance $1234.56
FiGa. 12C
o —A . N
Variable Name Value
Mail To XYZ Corporation
PO Box 667

Previous Balance

Anywhere, NY 63130
$1234.56
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> 1> 151> "XYZ Corporation”
>2>25> 25>+ 123456789 >
| | >3>2>1>D12/01/86>
o | >4>2>1'1I>D12515¢8g>
' . ] >552>21>D01/01/87>
FIG.13A < (82790>25>9123456>
| >7>11>25>$783.01>
>8>13>25>%$2.34 >
> 9> 14 > 25> $1000.00 >
_ > 10>16 > 25> $1025.91 >

| (s 1s11> $'12Y34.56 >

~ . , >2> 2> 13> "XYZ Corporation”
FIG.13B < 2505213 PO Box 567" :
>4>451> “Anywhere NY 63130"

o AN //$;%sége//

El 212/1/* orporation®
FIG.13C < 73/3717+P0 Box 567"

| [4/4/1/*Anywhere, NY 63130"
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FIG. 14
I's A o
XYZdorpomtion '
20 - o

Customer Mail To:
ABC Corporation 4 XYZ Corporation
123 Sixteenth Street PO Box 567
Hometown, NJ 88981 Anywhere, NY 63130 &

Account Number | 123456789

Statement Date: O 12001/86 O

Payment Date: 1/01/87

WINTER SALE IN EFFECT THROUGHOUT JANUARY:

Previous Balance $1234.56
New Charges 1 $789.01 01
Other Debits

Finance Charges (10%)  $2.34

- Payments $1000.00
“Other Credits
 New Balance $1025.91

o’
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INFORMATION PROCESSING
METHODOLOGY

This application is a continwation of application Ser. No.

09/044,159, filed Mar. 19, 1998 (now U.S. Pat. No. 6,094, '

505), which is a continuation of application Ser. No. 08/487,
150, filed Jun. 7, 1995 (now U.S. Pat. No. 5,768,416), which
is a divisional of Ser No. 08/348,224, filed Nov. 28, 1994
{now U.S. Pat. No. 5,625,465), which is 2 continuation of
Ser. No. 08/143,135, filed Oct. 29, 1993 (now U.S. Pat. No.
5,369,508), which is a continuation of Ser. No. 07/672,865,
filed Mar. 20, 1991 (mow U. S. Pat. No. 5,258,855).

BACKGROUND OF THE INVENTION
The iuvention is directed to a system for efficicatly

- processing information originating from bhard copy docu-

ments. More specifically, the invention is directed to 2 hard
copy document to application program interface which
minimizes the nced to manually process hard copy docu-
menis.

In the past, information contained on hard copy docu-
ments was manually entercd into a computer via the input
coatroller of a particular computer. The original document
was then filed away for future reference. Automatic input of
data was limited to the input of Magnetic Ink Character
Reoognition (MICR) data and to Optical Chanscier Recog-
nition (OCR) data. This fixed-position data was forwarded
directly to a dedicated computer application specifically
designed to accommodate the input format. To more recent
yeirs, typewritten text has becn mechanically inputted into
a computer vix a text file. Examples of this latter type of
-system are word processors and photo-typesetiers.

These conventional systems have limitations which
decrease the cfficiency of processing information from a

~ hard copy document. For example, the systems discussed

‘above ar¢ limited in their application to MICR, OCR, or

* - typewritten data. Parsing and processing data is limited to

the particular requirements of the particular computer appli-
cation which requires the input data. In addition, in these
.cooventional sysiems, the actual hard copy document must

. be retained for future reference at great expense.

In 2 sophisticated computer network, different users may
require different portions of the information contained on a
‘hard copy document. For. example, if the hard copy docu-
ment is an invoice returned with payment of a bill, the
accounting department may need all of the monetary infor-
mation contained on the bill while the mailroom may nced
onty customer address information, to update a customer’s
acdress. Therefore, there is a need for a system in which
specific information from a hard copy document can be
sclectively distributed to various users. .

Another problem with conventional systcms is that users,
even within the same company, may require that the infor-
mation extracted from a hard copy document be transmitted

"to a particular application program in a specific transmission

format. For example, one depariment in 2 company may use

_a particular application program which must receive infor-

mation using a particular character as a delimiter and other
departments may require the information in a different
format using different delimiters.

Another problem, particulariy for small businesses, is that
current systems can not efficiently accommodate the input-
ting of information from 2 diversity of hard copy documents.

A large busipess which reccives many forms in the same

format can afford a system which inputs a high volume of
information in that format iato memory. For example, it is

2
cost-cffective for a bank which processes hundreds of thou-
sands of checks a month to buy a dedicated machine which
can read information off of checks having a rigidly defined,
ot fixed, format. However, as the diversity of forms received
by a busioess increases relative to the number of forms that
must be processed, it becomes less cost-cffective to design

- & dedicated machine for processing each type of form

10
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format. This problem is particularly significant in smali
businesses which may, for example, receive fifty invoices a
month, all io different, nop-fixed, formats. It is frequently

‘not cost-effective for a small business to design dedicated

systems for inputting information in cach of these various
formats. This lcaves a small business with no other practical
alternative than to manually input the information off of cach
invoice each month.

SUMMARY OF THE INVENTION

It is an object of the inveation, therefore, to provide an
application program interface which allows a user to select
specific portions of information extracted from a diversity of
hard copy documents and ailows the usér to direct portions
of this information to several different users in accordance
with the needs of the particular user.

It is also an object of the invention o provide a.cost-
effective system for inputting hard copy documenis which
can sccommodate hard copy documents in a diversity of
formats.. : .

1t is another object of the invention to provide an appli-
cation program intcrface which allows a user to put .
information, which is to be transmitted, into a particular
transmission format, based upon the needs of the recciver of
the information.

It is a further object of the invention to provide an
application program interface which will allow the
extraction, sclection, formatting, routing, and storage of
information from a hard copy document in a comprehensive
mianner such that the hard copy document itself need not be
retained. ' I i

1t is another object of the invention to provide a system
which reduces the amount of maoual labor required to
process information originating from a hard copy document.

A further object of the invention is to reduce the time
required to process information originzting from a hard copy
document 50 that a higher volume of transactions involving
hard copy documents can be processed.

The invention provides an application program inteeface
which inputs a diversity of hard copy documents using an
automated digitizing voit and which stores information from
the hard copy documents in a memory as stored
information. Portions of the stored document information
are selected in accordance with content instructions which
define portions of the stored document information required
by a particilar application unit. Selected stored document
information is then formatted into the transmission format
used by the particular application program based on traps-
mission format. instructions. The transmission formatied
selected stored document information ‘is then transmitted to
the particular application program. The hard copy docu-
ments may contain texival information or image information
or both. ‘ '

The intorface operates in three differént modes,

In a first mode, the interface extracts all of the information

. from hard copy documents and stores this information in

- memory. Parsing of various portions of the exiracted infor-

maticn is performed in accordance with content instructions.
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In a second mode, the uscr operates interactively with the
interface by use of a display and an input device, such as a
mouse. In this second mode, 3 hard copy document is
inpuited and displayed on the display. The interface then
promapts the user to identify the location of various infor-
mation. For cxample, the iaterface can ask the user to
identify the location of address information on the hard copy
document. In response, the user positions the mouse to
“identify address information using a cursor. The identified
information is then stored as address information in memory.
Subsequently, the interface again prompts the user to iden-
. tify other pieces of information, which are then stored in the
appropriate ocations in memory. This process proceeds until
all of the information which is desired 10 be extracted off of

the hard copy decument is stored in mémeory.
In a third mode of operation, selected portions of infor-
mation are extracied off of bard copy documents in accor-
dance with predetfermined location information which has

10

15

been specified by the user. For example, the user can define -

 a template which specifies the location of information on
hard copy documents. Templates can be formed in conjunc-
tion with second mode operation. Alternatively, the user can
instruct the interface to séarch hard copy documents for a
. _particular character or symbol, located on the hard copy
documents. The information desiréd to be extracted off of
the hard copy documents is specified relative to the Jocation
of this character or symbol.

20

25

The inteiface can also prompt or reccive from an appli- -

-~citions program or another information processing: system,
required information, content insiructions, and format
instructions.

Other objects, features, and advantages of the invention
will be apparent from the following detailed description of
the iovrention. ) ’

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detail below
with reference to the accompanying drawings, in which:

FIG. 1 illustrates hardware for implementing a preferred
embodiment of the instant invention;

FIG. 2 illustratcs an cxample of a bard copy document
containing information to be processed by the instant inven-
tion; ° .

_FIGS. 3A and 3B are enlaiged vicws of the computer of

. FIG. 1 used to explain how the invention intcractively

prompts a user to identify information; )
.~ FIG. 4 is an oveiall data flow diagram for the FIG. 1
preferred embodiment; )

FIG. §'is a detailed input data flow diagram for the FIG.

- 1 preferred embodiment; . ‘
FIG. 6 is a detailed information processing data flow
diagram for the FIG. 1 prefoned embodimeat;

FIG. 7 is a morc detailed information processing data flow

diagram for the maintain library module of FIG. §;
FIG. 8 is a more detailed information processing data flow
diagram for the maintain definitions module of FIG. 6;
- FIG. 9 is a more detailed information processing data flow
diagram for the process document module of FIG. 6;
- F1G.10 is a detailed output data flow diagram for the FIG.
1 preferred embodiment;
FIG. 11 lists data corresponding to the hard copy docu-
ment of FIG. 2;
FIGS. 12A, 128, and 12C illustrate examples of data
which can be selected from the exiracted data of FIG, 11 in
accordance with conteat instructions;

45
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FIGS. 13A, 13D, and 13C illustrate examples of the data
of FIGS. 124, 12B, and 12C formatted in accordance with
various transmission format instructions to form input files;
and i

FIG. 14 iilystrates another example of a hard copy docu-
ment containing information 1o be processed by the instant
invention. ‘

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hardware

The invention provides an inferface between information
originating from a hard copy document and a computer
application unil which uses the information. The compauter
application wnit can b¢ a particular computer application
program or a device which is controlled in accordance with
instructions or information from the hard copy document.
The invention also allows storing a copy of the hard copy
document in & memory and retrieving the copy of the hard
copy document. By providing a comprehensive and inte-
gnated system which can accommodate almost all of the
possible uses of information contained on & bard copy
document, the instant inveation allows for a paperless office.

The invention includes hardware and software necessary
0 extract, retrieve, and process information from the bard
copy document. A copy of the actual image of the hard copy
document is stored in memory. Textual information
extracted from the bard copy document is also stored in
memory. Textual information is information, such as alpha-
numeric characters, which is recognizéd on the hard copy
document and which is stored in a form which corresponds
to the particular recognized character. For example, the
extracied chatacters can be stored in the ASCI format in an
clectronic memory. :

"The user can bave all of the information extracted from
the hard copy document and stored im memory.
Allcrnatively, the interface can interactively prompt the user
1o identify specific pisces of information for storage. The
intorfacs can also extract specific pieces of information
using a predefined template. The interface can also prompt
of receive from another inforoation proosssing system of an
applications program desired- information, content
instructions, and format instructions.

The instant invention also provides for parsing informa-
tion extracted from the hard copy document and for direct-
ing this parsed information to specific users or application
programs 3s an input file.

The inveation also permits the user to define thé trans-

_mission formit of the input file for ‘a particular computer

application unit.

F1G. 1 illustrates hardware for implementing a p_rgfcrred
embodiment of a hard copy document - application pro-
gram interface according to the insiant invention. The inter-
face 200 processes information extracted off of.' ha_rd copy
document 100 and provides information o application unils
270 in a form required by each particular application unit.
The interface extracts information off of a hard copy docu-
ment 100 utilizing & scanner 210. The scanner 210 can be
any type of scanner which extracts information off of hard
copy documents, for example, an Optical Reader.

The scanned information is stored in a scannsr memory
220 or in main memory 250, as will be described in greater
detail below. If main memory 250 or another memory is
-available to store the scanned information, then scanmer
memory 220 can be omitted. '
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5 .
" The information from scanper memory 220 or main
memory 250 is transmitted to computer 230. In the preferred
embodiment, computer 230 includes a display 232, a key-
board 234, and 'z mouse 236. The display 232 displays an
image of the hard copy document itself and/or information

" necessary 1o process the information extracted off of the hard

copy document.

The computer 230 is used to sclect portions of the stored
document information contained in memory in accordance
with oontent instructions which define portions of the stored
document information required by an application unit. These

content instructions may be provided by the application’

program. Alternatively, the conteat instructions can be input-
ted via an input device such as a keyboard, a touch screen,
a mouse, 4 notepad, a voice recognition device, or the like.
The computer 230 is also used to format selected stored
document information into the transmission format-used by
an spplication unit based on transmission format instruc-
tions. The transmission format instructiops nray be provided
by the application program. Alternatively, the transmission
format instructions can be inputied via a keyboard, a touch
screcn, 4 mouse, a notepad, & voice recognition device, or
the like.
" Thus, the computer 230 is used to generate an input file
for & particular application unit. The computer 230 is con-
nccled to scanner memory 220, main, or permanent,
memory 250, a printer 260, and application units 270, via 2
bus 240. Although FIG. 1 illestrates use of 2 bus to connect
components together, it is understiood that any routing or
connecting liok, implemented in hardware or sofiware or
both, can be employed instead of, oc in addition to, a bus.
Instructions to or in the computer 230 control the main
memory 250, the. printer 260, the application units 270, and
the bus 240. Insiructions to or ie computer 230 can also
control exchanges of information with scanner memory 220.
. When the computer 230 generates an input file for a
particular document, the computer 230 can send this input
file directly to an application unit or can store this input file
in the main memory 250 until required by an application
unit. The main memory 250 may also optionally store 2 copy
of the image information for the hard copy document and the
textual information’ for the hard copy document. Thus, the
image information and textual information from the hard
copy document can be retricved and printed out on printer
260. In addition, image and textual information stored in
. Scanner memory. 220 or in main memory 250 can be used to

form additional input files at the time of input or at » later

time, based on content instructions and transmission format
instructions. Thus, the invention can, at the discretion of the
user, climinate the need to retain copies of hard ocopy
documents, permitting a paperkss office.
The application units 270 include particular application
programs and dévices which are controlied in accordance
- with information contained on hard copy document 100.

. FIG. 2 illustrates an example of a hard copy document

100 which contains informatioa 10 be processed by the
instant invention. The document illustrated in FIG. 2 is a bill
from XYZ Corporation to customer ABC Corporation. FIG.
2isonlyanoxa’mpleofiu-zypeofdommem that can be
processed by the instant invention.

In' a first operational mode, the scanner 210 stores all of
the information extracted of f of hard copy document 100 in
the scanner memory 220 or, alternatively, in main memory
250. The extracted information is stored in two forms. The
actual image of the hard copy document 100 is stored as

image information in the scasner memory 220. In addition,

10
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6
the scanaer memory 220 stores textual information recog-
nized oo the bard copy document 100 by, for example,
employing standard character recogaition software. In the
preferred embodiment, the texiual information is stored in

CASCIH formal. The scanner memory 220 can. be, for

example, an clectronic, magnetic, or optical memory.

FIG. 3A illustrates an enlarged view of the computer 230
of FIG. 1. This view will be used to describe a second maode
of operation. In this sccond mode of operation, the hard copy
document 104 is scanned and a copy of the document 100 is
displayed on display 232 of computer 230, based on the
contents of information temporarily stored in scanner
memory 220. After the document is displayed on display
232, the computer 230 interactively prompts the user to
identify the Jocation of specific picces of information oa the
hard copy documeat. In the FIG. 3A illustration, this prompt
message is indicated as the message beginning with the
arow.

For ¢xample, the prompt message can ask the user to
identify the location of account number information on the
hard copy documeat. The user then uses an ioput device,
such as keyboard 234 or mouse 236 or a touch screen,
notepad, voics recognition device, or other input device to
position a cursor oa the display to ideatify the Jocation of the
information requested by the prompt message. For example,
the cursor could be used to define a block (which could be
highlighted) containing the requested information, followed
by & mouse “enter” click. In this example; the uscr would
move the ‘mouse to identify the location of the account
pumber information coatsined on the hard copy document
100. The computer 230 then stores the information which
has been ideatificd by the uscr as account number informa-

_ tion in the appropriate address of subfile or as the appropri-

atc variable or parameter, or data filed, in memory. The

" computer then prompts the user to identify the Jocation of

45
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other information on the hard copy document, such as,
statement date information. The process proceeds until all of
the desired information has been stored into the appropriate
Iocations in memory. ‘ .
FIG..3B illustrates a variation of the second mode for
interactively prompting the user for information. In FIG. 3B,
the display is split into two portions. A lefi-hand portion
2321 displays the image of the hard copy document and a
right-hand portion 232R displays the roquired application
program information. For cxample, in FIG. 3B, portion
232R displays a spreadshect used by an application pro-
gram. While observing the split display, the user can input
instructions 1o associate specific pieces of informaticon on the
hard copy document (for example, the vendor name indi-

.cated by the mouse arrow 232A) with particular subfiles in

memory (for example, the vendor field next to which the
cursor 232C appears), using x inouss o other input device(s)
or both. The split display also allows the user 16 gepenaie
coatent format instructions while observing the information
required for a particular application program on the right-
hand portion. :

‘These sccond modes of operation are efficient for small
businesses which receive a small number of a wide varicty
of invoices, since the user doss not necessarily have to store
all of the information that appears on the bard copy docu-
ment. A further advantage is that data input is quicker; casier,
and more accurate than with previous keyboard methodol-
ogy. In addition, by specifying the location on the hard copy
document of information, the user may optionally create a
template, to be described in further detail below, for cach
different type of invoice. This template is stored for future
use when another hard copy document in the same format is
received. .
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Mare specifically, instructions from computer 230 can
direct the scanger 210 and scanner memory 220, and/or main
memory 250, to scan and/or store only specific portions of
hard copy document 100. Afler the interactive prompts
required to obtain information for a desired application
program, the unused information stored in scanner memory
220 or 250 can be crased. Further, scanning of a sccond
identical document can be limited te only those portions of
the document which contain nceded information.

.. More specifically, in FIG. 2, the lines 10 drawn around
certain portions of the document represent the areas which
the user bas previously identified as the portions of a
document to-be extracted by the scanncr 210 and stored in
scanncr memory 220 ind/or main memory
logo 20 and the message 30 bave not been identified as an
arca to be scanned and stored, these arcas are not scanned
and stored in subsequent documents. Since the user has
previously associated cach of the aress 10 with & specific
subfile of information, ¢.g., the account number, the scanned
information is stored in memory locations corresponding to
that subfile. :

Data Processing

FIGS. 4-10 illustrate the flow of data-in the FIG. 1
preferred embodiment. FIG. 4 illustrates the overall data
flow for the FIG. 1 preferred embodiment. The preferred
embeodiment includes an input process module 1.0, an infor-
mation processing module 2.0, and an output processing

© module 3.0. The information processing modnle 2.0 is
equipped to receive instructions from and transmit informa-
tion to a user. The information processing module 2.0 can
also transmit to and receive information from a remote
externil device through communication interface 4.0. Input
process module 1.0 and output processing module 3.0 can
1ls0 access communication interface 4.0. A module is imple-
mented in hardware, softwarte, or 2 combination of hardware
and software. The specific implementation for .2 particelar
business application depends upon a variety of factors, for
example, the relative costs of hardware and software imple-
mented systems, the frequency with which a user will want
to expand or modify the system, and the like.
* FIG. § is 2 more detailed di of the input process
module 1.0 of FIG. 4. The input process module 1.0 includes
2 character input module 1.1, sn image input module 1.2,
and, in the preferred embodiment, a character recognition
device 1.30 The character ioput module inputs textual
information, such as alphanumeric characters, from an input
device such as keyboard 234. The image iitput module 1.2
inputs image information, for cxample, a digitized image of
the actual appearance of hard copy document 100. Textual
information can inchude textual input from an input device
such as keyboard 234 and textual information cxtracted from
the document by character recognition device 1.3. Both
types of information compyise an input document which is
trapsmitted to information processing module 2.0. In the
FIG. 1 preferred ecmbodiment, the processing performed by
input process module 1.0 océurs in scanoer memory 220,
computer 230, and main memory 250.
FIG. 6 illustrates information processiog data flow for the

FIG. 1 preferred embodiment, that is, FIG. 6 illustrates data.

flow in the information processing modale 2.0.

The information processing module 2.0 includes a main-
tain library module 2.1, to be described in further detail
below in conjunction with FIG. 7, » maintain definitions
module 2.2, to be described in further detail below in

conjunction with FIG. 8, and 2 process document module 2.3

to be described in further detail below in conjunction with
FIG. 9. ‘ :

19

250. Since the
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The information processing module 2.0 is the module
which coordinates and drives the entire system. In the
preferred embodiment, the information processing module
2.0 is implemented primarily by computer 230.

FIG. 7 illustrates information processing data flow in the
‘maintain library module 2.1. The maintain library module
2.1 maintains a library of image information, for example, a
digitized image representing the actual appearance of the
hard copy document, and textual informeation of the hard
copy documents for reference during processing. This
library can be incorporated within scanner memory 220,
main memory 250, or another independent memory, for
example, a RAM disk. ‘The maiotain library module 2.1
includes a store document module 2.1.1, a correct errors
module 2.1.2, a retricve document module 2.1.3, and a

document file 2.1.4. These modules operate collectively to

- store, retrieve, and coreect document information.

4
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- definitions of these-

The store document module 2.1.1, prior 1o routing the
document 10 the document file 2.1.4, may provide informa-
{ion on recognilion -errors which may have occurred while
ioputting the document. For example, the store document
module 2.1.1 identifies that a character contained on bard
copy document 100 was not recoguaized. The store document
maodule 2.1.1 also optionally causes a copy of the document
and .its parsing to be displayed on the display 232 for
conficmation by the user. The user may utilize this oppor-
tunity to ideatify any errors in the displayed document and,
in conjunction with the correct errors module 2.1.2, to revise
the document’s parsing, if necessary, prior to storage of the
document in memory. The module 2.1.1 aiso provides a
facility for the vser 1o bame & particular hard copy document
for cataloging, storage, and rctricval purposes. Afier the
document is pamed, the store document module 2.1.1 stores
copics of the document in the document file 2.14.

The correct errors module 2.1.2 processes instructions
from the user to correct “crrors identificd by the storc
document module 2.1.1 and errors that have beea spotted by
the uscr during the confirmation procsss.

The retricve document module 2.1.3 pormits the user to
refrieve a copy of a documeént previously stored in the
document file 2.1.4. As described above, long-term storage
is provided by main memory 250, if necessary. )

FIG. 8 illustrates a more detailed information processing
data flow diagram for the maintain definitions module 2.2 of
FIG. 6. The maintain definitions module 2.2 allows the user
to define system and document parameters and matatains the
and document paramotess. The
maintain definitions module 22 includes a define template
module 2.2.1 which allows the user to specify the location
of information on the document. This information provided
by the user defines a template which is used to extract
jnformation off the document and 1o associate the extracted
information with a-particular variable or subfile. These
templates are illustrated by boxes 10 in the FIG. 2 example
of » bard copy document. The maintain definitions module
2.2 can also access templates previously defined by the user
and stored in main memory 250, Templates can also be
provided as part of software packages devoloped by program
developers. . '

‘The majotain definitions module 2.2 also includes a define
relationships module 2.2.2. The define relationships module
2.2.2 allows the user to define data relationships, or logical
relationships, between pieces of information extracted from
the hard copy document. These picces of information are
then used to gencrate an input file for a sclected compuler

application unit. The user defincs these rélationships by
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content instructions. Altematively, content instructions to
define relationships can be provided by application software.,
If the user provides these content instructions, the content
instructions are inputted via keyboard 234 or via another
input device such as a notepad, 2 voice recognition devioce,
or the liks. Examples of content instructions, data, aad
logical relationships will be described in further detail in
conjunction with FIGS. 11 and 12A, 12B, and 12C.

The maintain definitions module 2.2 akso includes a define
format module 2.2.3. The define format module 2.2.3 allows
the user to defipe transmission formats for an input file
which is ihen transmittcd o a selected computer application
unit. Selection of the transmission format of the¢ input file is
sccomplished by the user through use of traxismission format
instructions. Altematively, the-applications softvare itsclf
can generate its own transmission format instructions. When
the user must specify. transmission format instructions, the
transmission format instructions are inputtcd via keyboard
234 or vis another input device such as a notepad, a voice
recoguition device, or-the - like, A further description of
various transmission formats will be provided below in
confunction with FIGS. 12A, 128, 12C, 13A, 13B, and 13C.

A select definitions module 2.2.4 is also included in the
maintain definitions module 2.2 The select definitions mod-
ulec 224 allows the user to store and select a set of
definitions o be used for processing the document. The
definitions identify pieces of information on the document
by, for example, absolute location, variable location, or
relative location, or by proximity to key wonds and/for
symbols. These definitions ave described in further detail
below by way of an illustrative example.

FI1G. % illustrates a more detailed information processing
data flow diagram for the process document module 2.3, The
process document module 2.3 processes the document after
the document has been stored in the system. The process
document module 2.3 gathers the appropriate information

which has beea stored, and creates input file(s) 2.3.3 for the’

. selected application wnit. The process document module 2.3
then transmits the- inpwt file(s) via bus 240 andfor commu-~
nication inferface 4.0 to an application unit 270, an cutput
device such as printer 260, or to main memory 250.

* . The process document miodule 2.3 includes an extract

data module 2.3.1. This module extracts data off of the

document in accordance with the user’s instructions, for
cxampie, the user-defined template, or through the interac-
tive maode. ]

The process document module 2.3 also includes a preap-
plication process module 2.3.2 which gathers and associates
information extracted from the document in accordance with
. conteat ingtructions. This module prompts.the user for any

additional information required to satisfy the relationships
defined by the content instyuctions. The preapplication pro-
ccss module 2.3.2 also places the selected information into
the Trapsmission format defined by the transmission format

The preapplication process module 2.3.2 also generates
the input file 2.3.3 for the selected application in accordance
with the appropriate instructions. The input file 233 is then

transmilted o bus 240 and/or communication interface 4.0 .

for transmission 1o a particular application unit 270.

FIG. 10 illustrates a detailed output data flow diagram for
output module 3.0. Output module 3.0 outputs & textual
and/or image copy of the document. In the FIG. 1 preferred
embodiment, output module 3.0 is implemented by printer
260, associated software, and associated interface circuifry.

Case 1:09-cv-00871-ENV-VVP Document 1
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Operation
Examples of operation 6f a preferred embodiment will
now be described:

. Theuserenters the system by providing instructions to the
information processing module 2.0. The user then instructs

- the information processing module 2.0 to conduct maintazin

10
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library processing, maijntain definitions processing, or pro-
cess document processing. :
If the user selects maintain library processing, the user
then provides instructions to maintain or modify the docu-
ment library through the maintain library module 2.1. For
cxample, the user can direct the inputting and storage of a
hard copy document 100 or can retricve and oulput a
document. The user requests inpulting of a document
through the storc document module 2.1.1. The sysicm then
prompts the user to specify a storage location for the
inputted document. The document is then read-in by the
input process module 1.0. A textual copy and/or an image
copy are stored info the document file 2.1.4. Brrors which
have occurred during inputting arc identified and corrected
by the correct errors module 2.1.2 and the user. The correc-
tions are reflected in the document information stored in
document file 2.1.4. T .
The retrieve document module 2.1.3 is used 1o rotrieve -
and output a document. The system prompts the user to
'specify the storage location of a document and the type of
document copy, for example, a textual or an image copy, to
be outputted. The document is then outputted by the output
process module 3.0. - ‘
If the user initially sclected maintain definitions
processing, the user would instruct the system 1o maintain
and/or madify parameter definitions through the maintain
definitions module 2.2, For ¢xample, the user can define and
maintain a décument template for extracting selected por-
tions of information of f of the hard copy document. The
user can use the teraplate to extract selected portions of
information off of the bard copy document when the docu-
ment is originally inpulted, or alternatively, the usercanuse
the template to identify selected portions of information for
extraction off of an image copy of the document. In creating
the template, the user ientifies picces of information on the
document to be extracted apd assigns & varisble name, or.

. subfile, to each piece of data.

The location of data to be extracted can be defined in a
number of ways other than by use of a template. For
example, the user can designate the absolute location of
information on the document with respect to a grid overlaid
on the documeat, 6.g., always on linc 3, starting, in colunn

;1. The user can also identify information by specifying the

relative location of information to be extracted, e.g., always
two lines below the piece of data named “salutation”,
starting in column 3. The user can also specify the location
of information to be extracted by variable location specifi-
cation. For exampie, if the hard copy document is a letter,
the module would conduct a key word search for tbe tenm.
“Dear Sir:”. Wherever this term “Dear Sir:” is located, this
piece of data would be associated with the variable specified
by the user, for example, the varable “salutation” In

addition, a defined set of conventional symbols canbe used .

1o signify certain recurring data items for the convenicnce of
users of the instant invention. For ¢xample, 2 “@” symbol
can be .used to delincate the vendor name as follows: -
“@XYZ Corporation@”. Other examples of the use of
symbols to delineate information will be described with
reference to FIG. 14. :

The maintzin definition module 2.2 is also used to main-

tain data relatiooships in accordance with content instruc-
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tions and to maintain juput file fottats in 2ccordance with
transmission format instructions. Relatiopships are defined
and maintained between picces of data, specified by, for
example, the names of variables, through the define rela-
tionships module 2.2.2. The names of picces of data on the
document are retrieved by, for example, the define template
module 2.2.1, and arc passed 1o the define relationships
nodule 222, The user may then provide any additional
picces of data needed (6 generate an input file for a particular
application program_ or unit, such as an ioput file linc
purnber. The user, the applications software, and/or instruc-
tions previously stored fa memory then establishes the
contents of the input file by defining relationships between
picces of data using content instructions. Specific examples
of content instructions will be discussed below in conjunc-
tion with FIGS. 11, 12A, 128, 12C, 13A, 13B, and 13C.

The uscr and/or the applications sofiware defines and
maintains the transmission format of the input filc to be used
by a particular application program or unit through the
define format module 2.2.3 in accordance with transmission
format instructions. This is acoomplished by defining the
parameters to be used by the preapplication process module
232 in generating an input file. Parameters which would
typically be required to gencrate an input file would include
the chanacter type,. ¢.g., icxt or pixel; delimiters used
between picces of data, e.g., a slash oc 2 semicolon; end of
lint characters, ¢.g-, a carriage return or a line feed; and end
of file characters. Examples of transmission formats will be
described in further detail below in conjunction with FIGS.
11, 124, 128, 12C, 13A, 13B, and 13C.

If the user initially sclected process document processing,
the interface will then proceed to process the documecat
through use of the process document module 2.3. For
cxample, the uscr can cxtract specific portions of data’from

‘an image copy of a document, can generate an input file for
trapsmission t0 an application program, or can directly ~

"process information interactively with an application pro-
gram. ’
_ If the user desires to extract specific portions of data from
an image copy of a hard copy document which has alrcady
‘been stored in memory, the user uses the extract data modulc
2.3.1 to identify a document to be processed. The documient
is then retrieved by the retricve document module 2.1.3 and
passed to the oxtract data moduke 2.3.1. The user can also
sclect parameter definitions through the sclect definitions
module 22.4.

The selected document temaplato or parameter definition is
passed to the extract data module 23.1. The extract data
module 2.3.1 extracts picces of data from the image copy of
the docuiment, as defined by the document template defini-
tion or the parameter definjtions or both. This document diata
is then passed to preapplication proosss module 2.3.2.

‘The interface gencrates input file(s) 2.3.3 by use of the

preapplication process module 2.3.2. The sekected data rela-

tionship definition, as defined by the content instructions,
and the selected record focrmat definitions, as dofined by the
transmission format instructions, are passed to the preappli-
cation process module 232, The preapplication process
module 2.3.2 assembles the input file in accordance with the
content instructions. The preapplication process module
2.3.2 also prompis the user for any additional piéces of data
which peted to be provided by the user. The input file is
converted to the desired transmission format in accordance
“with the transmission format instructions. This physically
formatted data is then stored in the input file 2.3.3.
‘The uscr can also use an application program to process
-information by loading the particular application program

45
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into the computer 230 rather thao by sending the input file
to a remote application unit 270.

An illustrative example of the processing described above
will now be described.: ' '
 The user inputs instructions via keyboard 234 or another
input device which indicate that the user desires to input and
store a document. The computer 230 then prompts the user
for the name of the document: In this cxample, the user -
desires 10 input the document of FIG. 2 and therefore names

- the document “XYZ Corp. Bill Dec. 1, 1986.” The computer

then prompts the user to feed the hard copy document 100
into the scanncr 210. The image of the hard copy document
is displayed on display 232. The computer thea prompts the
user to ideatify the account number on the document. By use
of the mouse 236 or other input devico to position a cursor
on the display, the wser indicates the location of the acccunt
mumber. The account mumber is then read-in to a subfile
named “ Account Number.” This process proceeds until alt of
the desired information has been read-in and stored.

In this particular example, no errors wexe encountered
while inputting the document. The uscr then directs that the
document be stored for future reforonce in a document file.

Some time later, the user desires to retricve and output the.
document and to gencrate input files based on information
from: the document. The computer 230 prompis the user for
the. name of the document and the type of output. The user
responds with “XYZ Corp. Eill Dec. 1, 1986” for a printed
textual ‘copy. The document is then retrieved from the
documeat file 2nd passed to thé printer 260 for peinting.

1In onder to generate an input file for a specific application
program, the user sclects the option to define a document
teniplate for use when cach month's XYZ Corporation bill
arrives. Accordingly, the user instructs the system to display
a copy-of an XYZ Corpotation bill on the display 232. The
user then identifies pieces of data by absolute locations. That
is, the usec assigns specific names to information located at
specific portions of the document. In this cxample, the user
would input the following information:

Vendor-text, line 1, one line, column 1, 80 characters;

Arcount pumber-numeric, line 6, one line, column 25, 9

characters;
. Statement date-date, Hoe 9, onc line, column 25, § char-
acters; '

Payment date-date, line 11, one line, column 25, 8 char-

acters; .

Previous balance-currency, line 7, one line, column 75, 9

New charges-currency, line 8, one line, cojumn 75, 9

characters; _

Other debits-curmrency, kine 10, one linc, column 75, 9

characters;

Finance charges~currency, line 12, one linc, column 75, 9
characters; .

Paymenis-currency, line 13, one line, column 75, 9 char-

- acters;

65

Other credits-currency, line 14, one line, column 75, 9

characters; )

New balance-currency, line 15, one line, columa 75, 9

characters.

The user also identifies dala with variable locations. In
this particular example, a variable location is specified as
follows: . .

Heading 2-line, value «“Mail To:”

The identification of Heading 2 s line information means
that the systeem will search for ocourrences of the character
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string “Mail To:” and assign the line puber which contains -

this chamcter sicing to Heading 2.
The user also identifics data by relative Iocations. In this
example, the user identifics the following relative location:

Mail To-text, Heading 2+1, 3 lines, column 60, 25 char-
acters per line.
~ The instructions above instruct the sysiem to assign the
textual information beginning on one line afier Heading 2
xﬁcl:onlinuing for 3 lines, in column 60, to the Mail To

c.

"As an allernative to inputting the actual line, ¢olumn, and
character oumbers, the user can identify desired portions of
the documeant by blocking, or highlighting, the desired
portions using the mouse or other input device. In this case,
the computer converts the highlighted portions into coere-
spcﬁngingl lil;.:t’s o:iumu. and character numbess.

. i ta comresponding to the hard docu-
ment of FIG. 2 and the associated variable or wlfﬁo’];ym

Next, the uwser desires to define data relationships ip
" . accordance with content instructions. Examples of the type

of conteats which can be s
in FIGS. 12A, 12B, and
. _In this particular exsmple., three sepanatc departments of
-ABC Corporation require information from the XYZ Cor-
poration bill. The first department requires vendor, account
number, statement date, payment dats, previous
newdlugm.dcbus, finance charges, paymeits, and new
balance information. The sccbnd and thied rtoients
tequire mail to infocmation and previous balance informa-
tion. Each of these departments have their own application
program which utilizes this information.
. 'The user employs content instructions to designate how
" pieces of information, which have beer extracted off of hard
copy document 100, are directed to particular departmeats;
- that is, particular application programs. FIG. 12A illustrates
the contents of the information to be transmitied 1o the first
-depariment. FiG. 12B illustrates the infoomation to be

ified by a user are illustrated
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Record number, horizontal position,
payraent date;
Récord number, horizontal position,
previous balance;
Record number, horizontal position,
new charges;
Record number, horizontal
finance charges;
Record number, horizontal position,
payments; ‘
Record number, horizontal position, vertical position,
new balance.
" Next, transmission format instructions are employed to
define the transmission format of the input file for  specific
application program or unit. FIG. 13A illusirates the trans-
mission input file cocresponding to FIG. 12A. FIG. 13B
illustrates the lransmission input file corresponding to FIG.
12B. FIG. 13C illustrates the transmission input file corre-

vertical position,
vertical position,
vertical position,
position, vertical position,

vertical position,

sponding to FIG. 12C. A comparison of FIGS. 12B and 12C

teveals that FIGS. 12B and 12C have the same contents.
However, the information illustrated in FIG. 128 is being -
seat to a different application program than the information
in FIG, 12C. These application programs require different
transmission input formats as illustrated in FIGS. 13B and
13C. Morc specifically, the application program that -
receives the input filc illustrated in FIG. 13D uscs the greater
than sign as a delimiter whereas the application program
which receives the transmission input file shown in FIG.
13C uses a back-slash as the delimiter. .
After the coplents and the transmission format for the

- input file have been defined, and any additional information
- has been inputted, the input file is-assembled and transmitted

. trapsmitted to the second department. FIG. 12C illustrates -

the information o be transmitted to the third

The. content fnstructions, therefore, parse the information
shown in FIG. 11 to various application programs, as shown
by FIGS. 124, 12B, and 12C, Content instructions can also

to the particular lication program.

FIG. 14 ilhlstr:t’fs anothcrl:,xampk of a hard copy docu.
ment containing information o be processed by the instani
invention. The hard copy document illustrated in FIG. 14 is
first scanned and information fiom the hard copy document
is stored into a memory. The interfaco 200 theop identifies

40 portions of the hard copy document corresponding to vari-

be used to identify additional picces of data which are

required for the input files of the particular application
programs. In this particular example, the specific application
programs from the three departments all require mumeric
record number information, numeric horizontal position
information, numeric vertical position information, and date

" . received information. The horizontal and vertical position

information is used by the application program to specify the
focation of the received information on a spreadsheet appli-
cation program, in this ¢xample. The user may know in
" atdvance the content format réquired by each application
' am, that is, in this example, the location and type of
information specified on the spreadsheet. The user may also
employ the split display mode described with reference to
FIG. 3B to generate content format instructions.
" Using the content instructions, the user establishes the
following contents for the input file comesponding o FIG.
12A:
Record number, horizontal position, vertical position,
vendor; '
Record number, horizontal position, vertical positicn,
account number; .
Record nuniber, horizontal position, vertical
statement date;
Record number, horizontal position, vettical posilion,
date rececived; :

position,

ous variables by recoguizing a defined sot of symbols. In the
FIG. 14 cxample, triangles delincate the mailing address,
circles delincate the statement date, and squares delineate
the new charges. Information from these portions of the hard
copy document is siored in the corresponding memory
locations or subfiles for each variable. The same set of
symbols can be used to identify the same information from

- one document to the next. Thus, even if the physical formats

35

of documents are not fixed from one document to the.ncxt,
adiversity of hard copy documents can be processed without
manually inputting data by recognition of the defined sym-
bols. :

Examples of readily available application programs arc
Quickon and Lotus 1,2,3 both of which mwidelyuﬁ.lwed
in the bisiness community. Quicken, for cxample is an
casy-to-utilize program for writing checks and preparing
business records. Payee, amount aud address information
may readily be transmitted from scannesr memory 220 and/or
main memory 250 to the Quicken application program for
check writing functions and ledger kecping purposes. Lotus
is 2 well known sproadshect program which may process
data input into specified ceclls cnce this data is placed in
conventiopal Lotus format.

Thus, the instant invention provides an iategrated and
comprehensive system for handling information from a hard
copy document, thus permitting a paperess office. In
addition, the invention permits data, extracted of f of a hard
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_ copy document, to be ¢asity manipulated into varicus logical

" and transmission formats required by a particular application

unit. The invention also provides a low cost system for

Inpulting information from a wide variety of hard copy
documents into a memory. | :

The foregoing description has been set forth mercly to
illestrate preferred embodiments of the invention and is not
intended to be Limiting. Modifications are possible without
depariing from the scope of the invention.

For cxample, fetiers, checks, forms, pictures, reports,

. music scores, film, and other types of hard copy documents
can be processed by the invention for accounts payable/
reccivable accounting, inventory comtrol, record keeping,
budgeting, data basc management, music transcription,
forms processing, computerized art, survey and question-

processing and other applications., ‘
Othec automated digitizing units can be used in addition
1o or as an alternative to use of the scanner 210 as an input
unit, Any clectrical, magnetic, -or optical device which
oxtracts information off of 4 hard copy document, thereby
¢liminating the need to manually input significant amounts
of information from the hard copy document is suitable for
usc as an automated digitizing unit. In addition, information
can be jnput by user responses and digital and analog signals
gonerated from various devices, and from computer files
- from other computer systems. Suitable hardwase for input-
ting data includes a keyboard, a light pen, a2 mouse, a touch
screest, A laser scanner, & mictophone, a tablet, a disk drive,
a magnetic tape drive, and a modem. :
The iaterface 200 can also output information in forms
. other thag a hard copy of textual or image information. For
example, the interface 200 can oulput system responses,
computer files, and digital and analog signals for transmis-
sion to other computer systems or to control systems.
-Suitable hardware for outputting information includes a disk
.drive, a magnetic tape drive, a cathode Tay tube, & plasma
screen, a printer, a plotte, a film developer, an amplifie, and
a modem. .
-8ince modifications of the described embodiments incor-
porating the spirit and substance of the invention may occur
‘o persons skilled in the art, the scope of the invention should

be limited solely with respect to the appended claims and
equivalents.

What is claimed is: :

1. A multimode information processing system for input-
ting information from a document or filc on & computer into
at least one application program according to transmission
format instructions, and to operate in at least one of:

- & a definition mrode wherein content jastructions, at least
oon¢ of which is not a focation of said information
derived from a pre-scanned image of a blank form, are
used to define input information from within sxid
document or file required by said at least onc applica-
tion program; and '

. b. an extraction mode to parse at lcast a portion of said
document .or file 1o sutomatically extract at least one
ficld of information required by said at least one

application program and (o transfer said at least one.

“field of information to said at least onc application

. program.
2. A multimode information processing system as recited
“in claim 1, wherein said definition mode is operative to store
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said content instructions in said system as a template for use
in said extraction mode. o

4. A multimode information processing system as recited
in claime 1, wherein said extraction mode is operative 1o
match at Jeast a portion of said document or file with a
template created with or available to said system.

5. A multimode information processing system as recited
in claim 2, wherein said extraction mode is operstive fo-
match at Jeast a portion of siid document or file with a
template created with or available to said system.

6. A multimode information processing system as reciled
in claim 1 in which said document or file is on 2 first
computer, and said application program is on a second
computer. .

7. Amultimode information processing system as recited
in claim 3 in which said decument or file is on a first
computer, and said application. program is on a second
computer. ' - :

8. A multimode information processing system as recited
in claim 7 in which said template is stored in said fist
computer. ‘ . .

9. A multimode information processing systemn as recited
in claim 7 in which said template is stored in said second
computer.

10, A multimode information processing systcm as reciied
in claim 4 in which said document or file is on a first
computer, and said application program is oa a second
computer. .

11. A multimede information processing system as recited
io claim 10 in which said template is stored in said first
compuler. :

12. A multimode information processing system as recited
in claim 10 in which said template is stored in said second -
computer.

13. Amultimods information processing system as recited
in chim 5 in which said document or file is on a first
computer, and said application program is on a second
computer. ' . )

14. A multimode information processing system as recited
in claim 13 in which said tcmplate is stored in said first
computer. ) : g ’ ]

15. A multimode information processing system as recited
in claim 13 in which said template is stored in said second
computer, ’ ’ .

16. A multimode information syslem as recited in claim 3,
4, or 5 in which said document or file, said at least one
application program and/or said template is/are distributed

, tmong more than one computer. :

50
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said content instructions ia s2id system in association with -

szid extraction mode.
3. A multimode information processing system as recited
.in claim 1, wherein said definition mode is operative to stors

65

17. A multimode information processing system for input-
ting information from a document or file on a computer into
at Jeast one application program according to transmission
format instruclions, and to oporale in: '

1. a definition mode wherein content instructions, at Jeast -
one of which is not a location of said information
derived from a pre-scanncd image of a blank form, ace
used 1o define input information from within said
document or file required by said at least one applica-
tion program;. and '
an exiraction mode to parsc at least a portion of said
document or file o aulomatically exizact at leas{ onc
field of infornmation required by said- at least one
application program and to transfer said at least ono -
field of information to said at lsast onc application

program. )

18. A multimode information processing system as recited
in chaim 17, wherein said definition mode is opcral.ijrc_ o
store said content instructions in said system in association
with said cxtraction mode. .
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19. A multimode information processing system as recited
- in claim 17, wherein sa2id definition mode is operative to
store said conteat instructions in said system as a template
for use in s2id extraction mode. ,
20. A multimode information processing system as recited

in claim 17 whercin said extraction mode is operative to -
match at least a portion of said document or file with. 2’

template created with or available 0 said system.
21. A multimode information processing system as recited

in claim 18, wherein said extraction mode is operative to

maich at least a portion of said document or file with 2
template created with or available to said system.
22. Amultimode information processing system as recited

in claim 17 in which said document or file is on a first'

computer, and said application program is on a second
computer. - i

23 A multimode information processing system as recited
in claim 19 in which said document or file is on = first

5

10

15

computer, and said application program is on a sccond

compultcr. .

24. A multimode information processing system as recited
in claim 23 in which said template is stored in said fiest
computer.

25. Amultimode information processing system as recited
in claim 23 in which said template is stored in said second
computer. )

26. A multimode information processing system as recited
in claim 20 in which said document or file is on a first
computer, and said application program is on a secocond
computer.

27. A voultimode information processing system as recited

. in claim 26 in which said template is stored in said first

computer,

28. Amultimode information ing system as recited
in claim 26 in which said template is stored in said sccond
computser.

29. A multimode information processing system as recited
in claim 21 in which s#id document or file is on a first
computer, and said application prognam is on a secon
computer. ) :

30. A multimode information processing system as recited

_in claim 29 in which said template is stored in said first
computer. ‘

31. A multimode information ing system as recited

" in claim 29 in which said template is stored in said second
computer.

- "32. A multimode information system as recited in claim
19, 20, or 21 in which said document or file, said at Icast one
- application program and/or said template isfare distributed

among more than one computer. '

33. An application program interface comprising:

a. utilities for emabling selection of poctions of a stored
document or file in accordance with content
instructions, at least one of which is not a Jocation of
said information derived from a pre-scanned image of
a blank form, as selected stored document information,
said content instructions designating portions of said
stored document or file required by an application unit;

b. utilitics for enabling formatting of said sclected stored
document information into » transmission format vsed

by said application unit based on transmission format

instructions; and
c. utilities for automatically enabling transmission of
formatted selected stored document information to said
application unit in an extraction mode.
34. An application program interface as recited in claim
33 further comprising wiilitics for coabling storage of said
content instructions.

45

 ronment.
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35. An application program interface as recited in-claim

33 or 34 further comprising:
utilities for enabling definition of a template which asso-
ciates portions of said document or file with specific

- variables,’ .

. 36. An application program interface as recited in claim
33 or 34 which operates in 2 distrbuied computing envi-

37. An application program interface as recited in claim
35 which operates in a distributed computing environment,
38. An method of doing business comprising the steps of:
ioputting’ information from a documcot of file on a
compuicr fnto at least one application program acoord-
ing to transmission format instructions;
processing the information in at Jcast one of:

a. a definition mode whercin content instructions, at
least one of which is not a location of said informa-
tion derived from a pre-scanned image of a blank
form, arc used to define input information from
within said document or file required by said at least
one application program; and )

b. an extraction mode to parse at least a portion of said
document or file to avtomatically extract at least one

" field of information requircd by said at least one
application program and to transfer said at loast one
field of information to said at least one application

39. A multimode information processing system as recited
in claim 30 wherein said definition mode is operative to store
said content iostructions in said system in association with -
said extraction mode. ‘

40, A muitimode information processing system as recited
in claim 38, wherein said definition mode is opecative to
stors said confent instructions in said system as a template
for use in said- extraction mode.

41. A multimode information processing system as recited
in claim 38, wherein said extraction mode is operative to
match at least a portion of said document or fils with a
template created with or available to said system.

42. A multimode information processing system as recited
in claim 39, thercin said extraction mode is operative to
match at keast a portion of said document or file with a
template created with or available to said system.

43, A multimode information processing system as recited
in claim 38 in which said document or file is on a first
computer, and said application program is on a second

© computer.

55

44, A multimode information processing system as recited -
in cliim 40 in which said document or file is on a first
computer, and said application program is on a second

computer. .

. 45. A pltimode information processing system as recited
in claim 44 in which said template is stored in said fiest
computer. )

. 46. A multimode information processing system as recited
in claim 44 in which said template is stored in said second
computer.

47. A multimode information processing systom 2s recited

- in claim 41 in which said documecnt or file is on a fist
‘computer, and said application program is on a second

computer. )
48. A multimode information processing system as recited
in claim 47 in which said template is stored in said first
uter. . .
49. A multimode information processing system as recited
in claim 47 in which said tcmplate is stored in said second
computer.
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50. Amultimode information processing system as recited
in claim 42 in which said document or file is on a first
computer, and said application program is on a second
compuler.
51. A multimode information processing system as recited

: mclmmSOmwhwhsudwmphtclsstomdmsudﬁtst

computer.
52. A multimode information proocsmg system asrecited

. 20
65. A multimode information processing system as recited

. in claim 63 in which said template is stored in said second

in claim 50 in which said template is stored in said second -

computer,
53. A multimode information system as recited in claim

40, 41, or 42 in which said document oc file, said at Icast one -

upphcauon program and/or said template is/are distributed
among more than one computer.
54.Anmcthodofdomgbu&mscompnﬂngthcsm:sof
inpaitting - information from a document of filé on a
compuler into at least onc applmuon program accord-
ing 10 transmission format insteuctions;
processing the information in:

a. a definition mode wherein content iostructions, at
lcast onc of which is not a location of said informa-
tion derived from a image of a blank

. form are used {0 dofine inputl inforimation from
within said document or file required by said at Ieast
one application program; and

b. an extraction mode to parse at least a portion of said
document or file to automatically extract at least onc
field of information required by said at least one

‘application program. and to transfer said at least one

field of information to said st least one application

_program.

55. A multimode information processing system as recited
-in claim 54, wherein said deficition mode is opentive to
store said content instructions in said system in association
with said extraction mode.

. 56. multimode informiation processing system as recited
in claim 54, wherein said definition mode is opentive to
store said content jnstructions in said system as a template
for use in said extraction mode. -

ST.Amultnnodcmfomauonpmoe&smgsyswm as recited
in claim 54, wherein said extraction mode is operative to

58. A multimode information processing system as recited
in claim 55, wherein s2id extraction mode is operative to
match at loast a portion of said document or file with a
template created with or available to said system.

59. A multimode information processing system as recited
mchuns‘iinwhlchsudchmcntorﬁ.blsonaﬁrst
computer, and said application program is on & second

_ computer,

60, Amulmodemformauonptowssmgsystcm as recited
in claim 56 in which sxid document or file is on a first
computer, and said application program is on a scoond
computer. '

61. Amultimode information processing system as recited
in claim 60 in which said tcmplate is stored in said first
computer.

62. A mullimode information processing system as recited
in claim 690 in which said template is stored in $aid second

-computer.

63. A moultimode information processing system as recited
in claim 57 in which said document or file is on a furst
computer, and said application program is on a second
computer.

64. A multimode information processing systcm as recited
mclamﬁmwhwhsudlcmphto:sstoredmsudﬁmt

" computer.

10

135

as

_match alleast a portion of said document or flle with a -
template created with or available to said system,

55

computer.’

66. Amultimode information processing syslem as recited
mclmmSSmwhchsalddowmcntorﬁlelsonaﬁ:st
computer, and said application program i5 on a sccond
computer.

67. Amultimode information procesmg systcm as recited
in claim 66 in which said Ismplatc is stored in said first
computer.

68. A multiméde information pmcesmg syslem nsremled
in claim 66 in which said template is stored in said second
computer.

69. A mulumodc. information system as recited in claim
56, 57, or 58 in which said document or filc, said at leastone
apphca.uon program aad/or said template isface distributed
among more than one computer,

70. A method of prooessing information comprising the
steps of:

inputting information™ from a document of filc on a

computer into at least one application program accord-
ing to transmissjon format instructions;

processing the information in ai least one of:

a. a definition mode whierein conlent instructions, at
- least one of which is not a location of said informa-
tion derived from a pre-scanned image of a blagk
form, are used to define input information from
within said document or file roquired by said at least
on¢ application program; and

b. an extraction mode o parse at.least a portion of said
document or file to automatically extract at least onc

field of information by said at least one
application program trapsfer said at least one
field of informalion to su:l at least onc application
program.

71. A multimode information processing system as recited
i claim 70, wboremsuddcﬁmtxonmodexsopenmclo
store said content instructions in said system in association
withi said extraction mode.

72. A multimode information processing system as recited
in claim 70, wherein said definition mode is operative to
store said content instructions in said system as a template
for use in said extraction mode.

73. A multimode information processing system as regited
in claito 70, wherein said extraction mode is operative to
match at least & portion of said docurnent or file with a

“template created with or available to said system.

74. Amultimode information processing system as recited
in claim 71, wherein said extraction mode is- operative to
match atlcastapoﬂzonofsud document or file with a
template created with ot available to said system.

75, A multimode information processing system asrecited
mclam?ﬂmwlnchsuddoctmenlorﬂk:sonaﬁrst
computer, and sud application program is on a sccond
comiputer.

76. A multimode information processing system as recited
in claim 72 in which said document or file is on a first
computer, and said application program is op a sccond
computer.

77. Amultimode mt‘ormauonptoocsmg system as recited

7mcla1m16mwhwhsudtcmplato:ssloredmspdﬁtst

compulter.
78. A multimode information processing system as recited

"in claim 76 in which said template is stored in said second

computer.

79. A multimode information processing system as recited
in claim 73 in which said document or file is on a first
computer, and said apphcauon program is on a second
computer.
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80. A multimode information p:ooesmg system as recited
in claimm 79 in which said tcmplatc is stored in said first
computer.

81. Amultimede information processing system as recited
in claim 79 in which said templatc is stored in said second
computer.

82. Amultimode information pmoessmg system as recited
in claim 74 in which said document or file is on a first
computer, and said application program is on a sccond
computer.

83, Amultimode information pmcwsmg system as recited

m claim 82 in which snd tomplate is stored in said first
ter.

Amulumodomformuonprocﬁsingsystcmummtcd
mch:mSmehnchsudlemphlcxsstomdmsudscoond
computsr.

85. A multimode information systemasmtedmch;m
72,73, or 74 in which said documerit or file, said at least onc
applwo.tmn program and/or said template isfare distributed
among more than one computer.

86. A methed of processing information comprismgthc
slcpsoﬁ

information from a document of file on a
computer into at least onc appl.wo.non program accord-
ing to transmission format instructions;

processing the information in:
a. a definition mode wherein content instructions, at
least onc of which is not a location of said informa-

_ Hon derived from a pre-scsnned image of a blank

form, are used to define input information from
- 'within s:id document ot file required by said at least
one application program; and
b. an extraction mode 1o parse at least a portion of said
document or file to extract at Jeast one ficld of

" information required by said at least one application’
rogram and to automatically transfer said at least.

p 3
one ficld of information to said at least one applica-
tion

" 87. Anultimode mformahonprooesmg system as recited

" in claim 86, whetemsuddcﬁmtxonmodelsopenuvetd

store said content instructions in said system in association

with said extraction mode.

88. Amultimode information processing systém as recited
in claim 86, whcmmsaiddeﬁniuonmodcisopcrmvcto
store said coiitent instructiods in said system as a template
for use in said extraction mode.

89. Amu]nmodcmfomauonproocsmgsystcm as recited
in claim 86, whemmsudemacuonmodcnsopqrmto

10

is

22
maich at Jeast a portion of said document or file with a
template created with or available to said system.

90. A multimode information processing systém asmmesl
in claim 87 wherein said extraction mode is operative to
match at least a portion of said document or file with 2
template created with or available to said system. )

-91. A multimode information processing system as recited
in claim 86 in which said document or file is on a first
computer, and said application program is on a second
computer. -

92. A multimode information processing system as recited -

Jin chim 88 in which said documeat or file is on a first

computer, and sud application program is on a $econd
computer,

93. A multimode mformmonproocwng systemas recited
in claim 92 in which said tomplate is stored in said first
computer.

94. A multimode information processing system as recited
in claim 76 in which said template is stored in said 'seoond
computer.

95, A multimode information processing system as recited
in- claim 89 in which said document or file is on a first
computér, and said application program is on a second
compuicr. .

96. A multimode information processing system as recited
mclnm!iSmwhhhsudtcmphwlssﬂomdmsudﬁrst
computer.

97. Amultimode information processing system as recited
in claita 95 in which said template is storcd in s2id second
computer. - )

98. A multimode information processing system asrecited |
mchm”mwhwhsuddowmemorﬁksonaﬁxst
computer, and said application program is on a second
computer

99. A multimode information proaessmg system as recited
in claim 98 in which said template is stored in said first
computer.

100. A multimcde mﬁo;’mahon processing system _ »s
recited in claim 98 in which said template is stored in said
second co

101. Amulumodc information system as recited in claim
88, 89, or 90 in which said docement or file, said at least one
applicatiop program and/or sxid tomplate is/arc distributed
amoag more than one computer. - .

* * 3 & »
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DATED : January 27, 2004
INVENTOR(S) : Robert Lech, Mitchell A. Medina and Catherine B. Elias

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby correctad as shown below: '

Column 15,

Line 48, after "to" insert -- customizable —.

Line 50, after “instructions" delete -- , at least one of which is not a location of
said information derived from a pre-scanned image of a blank form, --.

Line 61, after, “program" insert - according to said customizable transmission
format instructions -

Column 16,
Line 51, after "to" insert - customizable —.

Column 15,
Line 53, after "instructions” delete -- , at least one of which is not a location of

said information derived from a pre-scanned image of a blank form, --.
Line 64, after "program” insert -- according to said customizable transmission for-
mat instructions --.

Column 17,
Line 54, after "instructions” delete -- , at least one of which is not a location of

said information derived from a pre-scanned image of a blank form, --.

Line 61, after "on" insert -- customizable —-.

Line 65, after "mode” insert -- according to said customizable transmission format
instructions --.

Column 1

Line 14, after "to" insert - customizable --,

Line 16, after "instructions” delete -- , at least one of which is not a location of
said information derived from a pre-scanned image of a blank form .

Line 27, after "program" insert -- according to said customizable transmission for-
mat instructions --.

Column 19,

Line 18, after "to" insert -- customizable —.

Line 20, after "instructions* delete -- , at least one of which is not a location of
said information derived from a pre-scanned image of a blank form, —-.

Line 31, after "program" insert -- according to said customizable transmission for-
mat instructions --. :
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Column 21,

Line 25, after "to" insert -- customizable --. )

Line 27, after "instructions" delete -- , at least one of which is ot a location of
said information derived from a pre-scanned image of a blank form, --.

Line 38, after "program"” insert ~ according to said customizable transmission for-
mat instructions. — '
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FIG. 11
r s —A — ~
Variable Name Value
Vendor - XYZ Corporation
Heading 2 2 |
Mail To - | XYZ Corporation
PO Box 567
Anywhere, NY 63130
Account Number 123456789
Statement Date 12/01/86
Payment Date 1/01/87
Previous Balance $1234.56
New Charges $789.01
Debits | | |
Finance Charges | - $234
Payments - - $1000.00
Other Cradits R -

New Balance | | | $1025.91
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FIG. 12A
- . . . A . _ N
Variahle Name | Value |
Vendor ~ XYZ Corporation
Account Number 123456789
Statement Date 12/01/86
Payment Date | 1/01/87
Previous Balance | $1234.56
New Charges $789.01
Debits
Finance Charges $2.34
Payments $1000.00
New Balance $1025.91
FIG. 12B
r _ A N
Variable Name Value
Mail To XYZ Corporation
| PO Box 567 o
| Anywhere, NY = 63130
Previous Balance $123456
FiG. 12C
P _ . ‘ A‘ - -
Variable Name Value
Mail To - XYZ Corporation
PO Box 567

— Anywhere, NY 63130
Previous Balance $1234.56
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| r >1>1>1>"XYZ Corporation”
32> 25> 25>+ 1234567890 >
>3>2>1>D12/01/86>
R ->4>2>11>81-2515586>.
>9>2>21>D01/01/87 >
F’G-13A N >6>10>25>$123456 >
1 >7>11>25>$789.01>
>B8>13>25>%$2.34 >

| >9>145 25> $1000.00 >
L >10>16> 25> $1025.91 >

>1>1>1> $;(2YB4.56>

>2> 2> 1> "XYZ Corporation"
FIG'13B < >3>3>1>"PO Box 567"
>4>4>1>"Anywhere, NY 63130"

Tl
J 12 1/* orporation*
FIG.13C 4 /313/1/*PO Box 567* |

- [414/(1/*Anywhere, NY 63130*
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FIG. 14
' A N\
- XYZ Coiporation
N2
Customer Mail To:
ABC Corporation A XYZ Corporation
123 Sixteenth Street PO Box 567
Hometown, NJ 88981 Anywhere, NY 63130 A
Account Number 123456789 -
Previous Balance $1234.56
Charges 89.01
Stalement Date:  © 1201/86 0 New Chiarg O $783.0t00
' : _ Other Debils
‘Payment Date: 1/01/87 ' '

WINTER SALE IN EFFECT THROUGHOUT JANUARY:

a’o/'»

_ New Balance

Fiﬁé.nce Charges (10%) $2.34

$1000.00

Payments
Other Credits
$1025.91
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INFORMATION PROCESSING |
METHODOLOGY

This application is a continuation of application Ser. No.
09/458,162, filed Dec. 9, 1999 now U.S. Pat. No. 6,683,697
which is a continuation of application Ser. No. 09/044,159,
filed Mar. 19, 1998 (now U.S. Pat. No. 6,094,505), which is
a continuation of application Ser. No. 08/487,150, filed Jun.
7, 1995 (now U.S. Pat. No. 5,768,416), which is a divisional
of Ser. No. 08/348,224, filed Nov. 28, 1994 (now U.S. Pat.
No. 5,625,465), which is a continuation of Ser. No. 08/143,
135, filed Oct. 29, 1993 (now U.S. Pat. No. 5,369,508),
which is a continuation of Ser. No. 07/672,865, filed Mar.
20, 1991 {now U.S. Pat. No. 5,258,855).

BACKGROUND OF THE INVENTION

The invention is directed to a system for efficiently
processing information otiginating from hard copy docu-
ments. More specifically, the inveation is directed to a hard
copy document to application program interface which
minimizes the need to mannally process bard copy docu-
ments.

In the past, information contained on hard copy docu-
ments was manually entered into a computer via the input
controiler of a particujar computer. The original document
‘was then filed away for fature reference. Automatic input of
data was limited to the input of Magnetic Ink Character
Recogaition (MICR) data and to Optical Character Recog-
nition (OCR) data. This fixed-position data was forwarded
directly 10 a dedicated computer application specifically
designed to accommodate the input format. In more recent
years typewritten fext has been mechanically inputted into a
computer via a text file. Examples of this latter type of
system are word processors and photo-typesetters.

These conventiopal systems have limitations which
decrease the efliciency of processing information from a
hard copy document. For example, the systems discussed
above are limited in their application to MICR, OCR, or
typewritten data. Parsing and processing data is limited to
the particular requirements of the particular computer appli-
cation which requires the input data. In addition, in these
conventional systems, the actual hard copy document must
be retained for future reference at great expense.

In a sophisticated computer network, differeat users may
require different portions of the information contained on a
hard copy document. For example, if the hard copy docu-
ment is an invoice retumed with payment of a bill, the
accounting department may need all of the monetary infor-
mation contained on the bill while the mailroom may need
only customer address information, to update a customer's
address. Therefore, there is a need for a system in which
specific information from a hard copy document can be
selectively distributed to various users.

Another problem with conventional systems is that users,
even within the same company, may require that the infor-
mation extracted from a hard copy document be transmitted
to a particular application program in a specific transmission
format. For example, one department in a company may use
a particular application program which must receive infor-
mation using a particular character as a delimiter and other
departments may require the ieformation in a different
format using different delimiters.

Another problem, particularly for smalt businesses, is that
current sysiems can pot efficiently accommeodate the input-
ting of information from a diversity of hard copy documents.
A large business which receives many forms in the same
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format cap afford a system which inputs a high volume of
‘information in that format into memory. For example, it is
cast-effective for a bank which processes hundreds of thou-
sands of checks a month to buy a dedicated machine which
can read information off of checks having a rigidly defined,
or fixed, format. However, as the diversity of forms received
by a business increases relative to the aumber of forms that
must be processed, it becomes less cost-effective to design
a dedicated machine for processing each type of form
format. This problem is particularly significant in small .
businesses which may, for example, receive fifty invoices a
month, all in different, non-fixed, formats. It is frequently
not cost-effective for a small business to design dedicated
systems for inputting information in each of these various
formats. This leaves a small business with no other practical
altemative than to manually input the information off of each
invoice each month.

SUMMARY OF THE INVENTION

It is an object of the invention, therefore; to provide an
application program interface which allows a user to select
specific portions of information extracted from a diversity of
hard copy documents and allows the user to direct portions
of this information to several different users in accordance
with the peeds of the particular user.

It is also an object of the invention to provide a cost-
effective system for inputting hard copy documents which
can accommodate hard copy documents in a diversity of
formats.

It is another object of the invention to provide an appli-
cation program interface which allows a user to put infor-
mation, which is to be transmitted, into a particular trans-
mission format, based upon the needs of the receiver of the
information.

It is a further object of the invention to provide an
application program interface which will allow the extrac-
tion, selection, formatting, routing, and storage of informa-
tion from a hard copy document in a comprehensive manner
such that the hard copy documeat itself need not be retained.

It is another object of the invention to provide a system
which reduces the amount of manual labor required to
process information originating from a hard copy document.

. A further object of the invention is to reduce the time
required to process information originating from a hard copy
document so that a higher volume of transactions involving
hard copy documents can be processed.

The invention provides an application program interface
which inputs a diversity of hard copy documents using an

- automated digitizing unit and which stores information from

the hard copy documents in a memory as stored document
information. Portions of the stored document information
are selected in accordance with content instructions which
define portions of the stored document information required
by a particular application unit. Selected stored document
information is then formatted into the transmission format
used by the particular application program based on trans-
mission format instructions. The transmission formnatted
selected stored document information is then transmitted to
the particular application program. The hard copy docu-
ments may contain textual information or image information
or both.

The interface operates in three different modes.

Ina first mode, the interface extracts all of the information
from hard copy documents and stores this information in
memory. Parsing of various portions of the extracted infor-
mation is performed in accordance with content instructions.
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In a second mode, the user operates interactively with the
interface by use of a display and an input device, such as a
mouse. In this second mode, a hard copy document is
inputted and displayed on the display. The interface then
prompts the user to identify the location of various infor-
mation, For example, the interface can 25k the user to
identify the location or address information on the hard copy
document. In response, the uset positions the mouse to
identify address information using a cursor. The identified
information is then stored as address information in memory.’
Subsequently, the interface again prompts the user to idesi-
tify other pieces of information, which are then stored in the
appropriate locations in memory. This process proceeds until
all of the information which is desired to be extracted off of
the hard copy document is stored in memory.

In a third mode of operation, selected portions of infor-
mation are extracted off of bard copy documents in accor-
dance with predetermined location information which has
been specified by the user. For example, the user can define
a template which specifies the location of information on
hard copy documents. Tempiates can be formed in conjunc-
tion with second mode operation. Alternatively, the user can
instruct the interface to search hard copy documents for a
particular character or symbol, located on the hard copy
documents. The information desired to be extracted off of
the hard copy documents is specified relative to the location
of this character or symbol.

The interface can also prompt or receive from an appli-
cations program or another information processing system,
required information, conteni instructions, and format

Other objects, features, and advantages of the invention
will be apparent from the following detailed description of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detail below
with reference to the accompanying drawings, in which:

FIG. 1 illustrates hardware for implementing a preferred
embodiment of the instant invention;

FIG. 2 illustrates an example of a hard copy document
containing information to be processed by the instant inven- .
tion;

FIGS. 3A and 3B are enlarged views of the computer of
FiG. 1 used to explain how the inveantion interactively
prompts a user to identify information; '

FiG. 4 is an overall data flow diagram for the FIG. 1
preferred embodiment;

FIG. Slsadetmledmputdataﬂowdmgram for the FIG.
1 preferred embodiment;

FIG. 6 is a detsiled information processing data flow
diagram for the FIG. 1 preferred embodiment;

FIG. 7 is a more detailed information processing data Bow
diagram for the maintain library module of FIG. 6;

FIG. 8 is a more detsiled information processing data flow
diagram for the maintain definitions module of FIG. 6;

FIG. 9 is a more detailed information processing data flow
diagram for the process document module of FIG. 6;

FIG. 10 is a detailed output data flow diagram for the FIG.
1 preferred embodiment;

FIG. 11 lists data corresponding to the hard copy docu-
ment of FIG. 2;

FIGS. 12A, 128, aod 12C illustrate examples of data
which can be selected from the extracted data of FIG. 11 in
accordance with content instructions;
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FIGS. 13A, 13B, and 13C illustrate examples of the data
-of FIGS. 12A, 12}3 and 12C formatted in accordance with
various transmission format instructions to form input files;
and '
FIG. 14 illustrates another example of a hard copy docu-
ment containing information to be processed by the instant

invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hardware

The invention provides an interface between information
originating from a hard copy document and a computer
application unit which uses the information. The computer
application unit can be a particular computer application
program or a device which is controlied ir accordance with
instructions or information from the hard copy document.
The invention also allows storing a copy of the hard copy
document in a memory and retrieving the copy of the hard

copy document. By providing a comprehensive and inte-
grated system which cai accommodate almost all of the
possible uses of information contained on a hard copy
document, the instant invention allows for a paperless office.

The invention inchdes hardware and sofiware necessary
to extract, retrieve, and process information from the hard
copy document. A copy of the actual image of the hard copy
<document is stored in memory. Textual information
extracied from the hard copy document is also stored in
memory. Textual information is information, such as atpha-
numeric characters, which is recognized on the hard copy
document and which is stored in a form which corresponds
to the particular recognized character. For example, the
extracted characters can be stored in the ASCII format in an
electronic memory.

The user can have all of the information extracted from
the bhard copy document and stored in memory. Altema-
tively, the interface can interactively prompt the user to
identify specific pieces of information for storage. The
interface can also extract specific pieces of information
using a predefined template. The interface can also prompt
or receive from another information processing system or an

" apphications program desired information, content instruc-

a5

55

tions, and format instructions.

The instant invention also provides for parsing informa-
tion extracted from the hard copy document and for direct-
ing this parsed information to specific users or application
programs as an input file.

The invention also pennits the user to define the trans-
mission format of the input file for a particular computer
application unit.

FIG. 1 illustrates hardware for implementing a preferred
embodiment of a hard copy document to application pro-
gram interface according to the instant invention. The inter-
face 200 processes information extracted off of hard copy
document 100 and provides information to application units
270 in a fonn required by each particular application unit.
The interface extracts information off of a hard copy docu-
ment 100 utilizing a scanner 210. The scanner 210 can be
any type of scanner which extracts information off of hard
copy documents, for example, an Optical Reader.

The scanned information is stored in a scanner memory
220 or in main memory 250, as will be described in greater
detail below. If main memory 250 or another memory is,
available to store the scanned information, then scanper
memory 220 can be omitied.
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The informstion from scanner memory 220 or main
memory 250 is tmosmitted to computer 230. In the preferred
embodiment, computer 230 includes a display 232, a key-
board 234, and a mouse 236. The display 232 displays an
image of the hard copy document itself and/or information
necessary {0 process the information extracted off of the hard
copy document.

The computer 230 is used to select portions of the stored
document information contained in memory in accordance
with content instructions which define portions of the stored
document information required by an application unit. These
content instructions may be provided by the application
program. Altematively, the content instructions can be input-
tedviaaninputdevicesuchasakeyboard,amuchscteen,
a mouse, a notepad, a voice recognition device, or the like.

The computer 230 is also used to format selected stored
document information into the transmission format used by
an application unit based on transmission format instruc-
tions. The transmission format instructions may be provided
by the application program. Alternatively, the transmission’
format instructions can be inputted via a keyboard, a touch
screen, a mouse, a notepad, a voice recognition device, or
the like.

Thus, the computer 230 is used to generate an input file
for a particular application unit. The computer 230 is con-
nected to scanner memory 220, main, or permanent,
memory 250, a printer 260, and application units 270, via a
bus 240, Although FIG. 1 illustrates use of a bus to connect
components together, it is undersiood that any routing or
connecting link, implemented in bardware or software or
both, can be employed instead of, or in addition to, a bus.
Instructions to or in the computer 230 control the main
memory 250, the printer 260, the application units 270, and
the bus 240. Instructions to or in computer 230 can also

control exchanges of information with scanner memory 220.

When the computer 230 generates an input file for a

particular document, the computer 230 can send this input -

file directly to an application unit or cam store this input file
in the main memory 250 until required by an application
unit. The main memory 250 may also optionally store a copy
of the image information for the hard copy document and the
textual information for the hard copy document. Thus, the
image information and textual information from the hard
copy document can be retrieved and printed out on printer
260. In addition, image and textual information stored in
scanner memory 220 or in majn memory 250 can be used to
form additional input files at the time of input or at a later

time, based on content instructions and transmission format

instructions. Thus, the invention can, at the discretion of the
user, eliminate the need to refain copies of hard copy
documents, permitting a paperless office.

6

nized on the hard copy document 100 by, for example,
employing standard character recognition software. In the
preferred embodiment, the textual information is stored in
ASCIl format. The scanner memory 220 can be, for
example, an electronic, magnetic, or optical memory.

F1G. 3A illustrates an enlarged view of the computer 230
of FIG. 1. This view will be used to describe a second mode

- of operation. In this second mode of operation, the hard copy
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The apptication units 270 include particular application -
programs and devices which are controlled in accordance

with information contained on hard copy document 100.

FIG. 2 illustrates an example of a hard copy document
100 which contains information to be processed by the
instant invention. The document illustrated in FIG. 2 is a bill
from XYZ Corporation to customer ABC Corporation. FIG.
2 is only an example of a type of document that can be
processed by the instant invention.

In a first operational mode, the scanner 210 stores all of

55

60

the information extracted off of hard copy document 100 in

the scanner memory 220 or, altemnatively, in main memory
250. The extracted information is stored in two forms. The
actual image of the hard copy document 1090 is stored as
image information in the scanner memory 220. In addition,
the scanner memory 220 stores fextual information recog-

65

- document 100 is scanned and a copy of the document 100 is

displayed on display 232 of computer 230, based on the
contents of information temporarily stored in scanper
memory 220. After the document is displayed on display
232, the computer 230 interactively prompts the user to
identify the location of specific pieces of information on the
bard copy document. In the FIG. 3A illustration, this prompt
message is indicated as the message beginning with the
arrow.

For example, the prompt message can ask the user to
identify the location of account number information on the
bard copy document. The user then uses an input device,
such as keyboard 234 or mouse 236 or a touch screen,
notepad, voice recognition device, or other input device to
position a cursor on the display to identify the location of the
information requested by the prompt message. For example,
the cursor could be used to define a block (which could be
highlighted) containing the requested information, followed -
by a mouse “enter” click. In this example, the user would
move the mouse to identify the location of the account
number information contained on the hard copy document
160. The computer 230 then stores the information which
has been identified by the user as account number informa-
tion in the appropriate address or subfile or as the appropri-
ate variable or parameter in memory. The computer then
prompts the user to identify the Jocation of other information
on the hard copy document, such as, statement date infor-
mation. The process proceeds until all of the desired infor-
mation has been stored into the appropriate locations in
memory.

FIG. 3B illustrates a variation of the second mode for
interactively prompting the user for information. In FIG. 3B,
the display is split into two portions. A left-hand portion
232L displeys the image of the hard copy document and a
right-hand portion 232R displays the required application
program information. For example, in FIG. 3B, portion
232R. displays a spreadsheet wsed by an application pro-
gram. While observing the split display, the user can input
instructions to associate specific pieces of information on the

" hard copy document (for example, the vendor name indi-

cated by the mouse arrow 232A} with particular subfiles in
memory (for example, the vendor field next to which the
cursor 232C appears), using a mouse or other input device(s)
or both. The split display also allows the user to generate
content format instructions while observing the information
required for a particular application program on the right-
hand porticn. .

These second modes of operation are efficient for small
businesses which receive a small number of a wide variety
of invoices, since the user does not necessarily have to store
all of the information that appears on the hard copy docu-
ment. A further advantage is that data input is guicker, easier,
and more accurate than with previous keyboard methodol-
ogy. In addition, by specifying the location on the hard copy
document of information, the user may optionally create a
template, to be described in further detail below, for each
different type of invoice. This template is stored for future
use when another hard copy document in the same format is
received.
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More specifically, instructions from computer 230 can
direct the scanner 210 and scanner memory 220, and/or main
memory 250, to scan and/or store only specific portions of
hard copy document 100. After the interactive prompts
required to obtain information for a desired application
program, the unused information stored in scanner memory

220 or 250 can be erased. Further, scanning of a second -

identical document can be limited 1o only those portions of
the document which contain needed information.
More specifically, in FIG. 2, the lines 10 drawn around
cerfain portions of the docmnent represent the areas which
the user has previously identified as the portions of a
document to be extracted by the scanner 210 and stored in
scanner memory 220 and/or main memory 250. Since the
logo 20 and the message 30 have not been identified as an
mtobescannedandstored,tbeseareasaremlscanned
and stored in subsequent documents. Since the user has
previously associated each of the areas 10 with a specific

subfile of mformanon, e.g., the account number, the scanned-

information is stored in memory locations corresponding to
that subfile.

Data Processing

FIGS. 4-10 illustrate the flow of data in the FIG. 1
preferred embodiment. FIG. 4 jllustrates the overall data
flow for the FIG. 1 preferred embodiment. The preferred
embodiment includes an input process module 1.0, an infor-
mation processing module 2.0, and an output processing
module 3.0. The information processing module 2.0 is
equipped to receive instructions from and transmit informa-
tion 10 a user. The information processing module 2.0 can
also transmit to and receive information from a remote
external device through commmication interface 4.0. Input
process module 1.0 and output processing module 3.0 can
also access communication interface 4.0. A module is imple-
mented in hardware, software, or a combination of hardware
and software. The specific implementation for a particular
business application depends upon a vaziety of factors, for
example, the relative costs of hardware and software imple-
mented systems, the frequency with which a user will want
1o expand or modify the system, and the like.

FIG. 5 is a more detailed diagram of the input process

module 1.0 of F1G. 4. 'Ihemputpmeessmodulel ¢ includes
a character input module 1.1, an image input module 1.2,

and, in the preferred embodiment, 2 character recognition
device 1.3. The character input module inputs textual infor-
mation, such as alphanumeric characters, from an input
device such as keyboard 234. The image input module 1.2
inputs image information, for example, a digitized image of
the actual appearance of hard copy document 100. Textual

information can include textvai input from an input device

such as keyboard 234 and textual information extracted from
the document by character recognition device 1.3. Both
types of information comprise an ipput document which is
trapsmitted to information processing module 2.0. In the
FIG. 1 preferred embodiment, the processing performed by
input process module 1.0 occurs in scanner memory 220,
computer 230, and main memory 250.

FIG. 6 illustrates information processing data flow for the

8

' comjunction with FIG: 8, and a process document module 2.3

;01 be described in further detail below in conjunction with
G. 9.

The information processing module 2.0 is the module
which coordinates and drives the entire system. In the
preferred embodiment, the information processing module
2.0 is implemented primarily by computer 230.

FIG. 7 illustrates information processing data flow in the
maintain library module 2.1. The maintain library module .
2.1 maintains a library of i image information, for example, a

" digitized image representing the actual appearance of the

- hard copy document, and textual information of the hard

20
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copy documents for reference during processing. This
hhrary can be incorporated within scanner memory 210,
main memory 250, or another independent memory, for
example, a RAM disk. The maintain library module 2.1
includes a store document module 2.1.1, a correct errors
‘module 2.1.2., a retrieve document module 2.1.3, and a
documeat file 2.1.4. These modules operate collectively to
store, retrieve, and correct document information.

The store document module 2.1.1, prior to routing the
document to the document file 2.1.4, may provide informa-
tion on recognition errors which may have occurred while
inputting the document. For example, the store document
module 2.1.1 identifies that a character contained oh bard
copy document 100 was not recognized. The store document
module 2.1.1 also optionally causes a copy of the document
and its parsing to be displayed on the display 232 for
confirmation by the user. The user may utilize this oppor-
tunity to identify any errors in the displayed document and,
in copjunction with the correct errors module 2.1.2, to revise
the document’s parsing, if necessary, prior to storage of the
document in memory. The module 2.1.1 also provides a
facility for the user to name a particular hard copy document
for cataloging, storage, and retrieval purposes. After the
document is named, the store document module 2.1.1 stores
copies of the document in the document file 2.1.4.

The correct errors module 2.1.2 processes instructions
from the user to comect errors identified by thee store
document module 2.1.1 and errors that have been spotted by
the user during the confirmation process.

The retrieve document module 2.1.3 permits the user to

retrieve a copy of a document previously stored in the
" document file 2.1.4. As described above, long-term storage

is provided by main memory 250, if necessary.

FIG. 8 illustrates a more detatled information processing
data flow diagram for the maintain definitions modute 2.2 of
FIG. 6. The maintain definitions module 2.2 allows the user
to define system and document parameters and maintains the
definitions of these system and document parameters. The
maintain definitions module 2.2 includes a define template

- module 2.2.1 which allows the user to specify the location

35

FIG. 1 preferred embodiment, that is, FIG. 6 illustrates data

flow in the information processing module 2.0.

The information processing module 2.0 incledes a main-
tain library module 2.1, to be described in further detail
below in conjunction with FIG. 7, a maintain definitions
module 2.2, to be described in further detail below in

65

“of information on the document. This information provided
'by the user defines a template which is used to extract

information off the document and to associate the extracted
information with a particular variable or subfile. These
templates are illustrated by boxes 10 in the FIG. 2 example
of a hard copy document. The maintain definitions module
2.2 can also access templates previously defined by the user
and stored in main memory 250. Templates can also be
provided as part of software packages developed by program
developers.

The maintain definitions module 2.2 also includes a define
relationships module 2.2.2. The define relationships module
2.2.2 allows the user to define data relationships, or logical
relationships, between pieces of information extracted from
the hard copy documents. These pieces of information are
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then used to generate an input file for a selected computer
application wnit. The user defines these relationships by
content instructions. Alternatively, content instructions to.
define relationships can be provided by application software.

If the user provides these content instructions, the conlent

instructions are inputted via keyboard 234 or vis another
input device such as a notepad, a wice recognition device;
or the like. Examples of content instructions, data, and
. logical relationships will be described in further detail in
conjunction with FIGS. 11 and 12A, 12B, and 12C.

h3

10

Operation

Examples of operation of a preferred embodiment wil
now be described,

The uset enters the system by providing instructions to the
infotmation processing module 2.0. The user then instructs

* - the information processing module 2.0 to conduct maintain
library processing, maintain definitions processing, or pro-
" cess document processing. ) -

14

The maintain definitions module 2.2 alsa includes a define .

format module 2.2.3. The define format module 2.2.3 aflows

the user to define transmission formats for an input file
which is then transmitted to a selected computer application
. unit. Selection of the transmission format of the input file is
accomplished by the user through use of transmission format
instructions. Altematively, the applications software jtself
can generate its own transmission format instructions. When

the user must specify transmission format instructions, the:

transmission format instructions are inputted via keyboard

200

234 or via another input device such as a notepad, a voice
recognition device, or the like. A firther description of

various transmission formats will be provided befow in

If the user selects maintain library processing, the user

hen provides instructions t¢ maintain or modify the docu-
“ment library through the maintain library module 2.1. For

- éxample, the user can direcl thé inputting and slorage of a
_hard copy document 100 or can retricve and output a
document. The user requests inpuiting of a document

through the store document module 2.1.1. The system then
prompts the user 1o specify a storage location for the

- inputted document. The document is then read-in by the

input process module 1.0. A textual copy and/or an image
copy are stored into the document file 2.1.4. Errors which
bave occurred during inputting are identified and corrected
by the correct errors module 2.1.2 and the user. The correc-

- tions: are reflected in the document information stored in

conjunction with FIGS. 12A, 12B, 12C, 13A, 13B, and 13C. .

A select definitions module 2.2.4 is also included in the
maintain definitions module 2.2. The select definitions mod:
ule 2.24 allows the user to store and select a set of
definitions to be used for processing the document. The
definitions identify pieces of information on the document

by, for example, absolute location, variable location, or
relutive location. or by proximity to key words and/or
symbols. These definitions are described in further detail .

below by way of an illustrative example.

25

30"

document file 2.1.4.

The retrieve document module 2.1.3 is used to retrieve
and outpul a document. The sysiem prompts the user 1o
specify the storage location of a document and the type of
document copy, for example, a textual or an image copy, W
be outputted. The document is then outputied by the output
process module 3.0. _

- If the user initially selected maintain definitions process-

iiig, the user would instruct the sysiem (o maintsin and/or

FIG. 9 illustrates a more detailed informiation processing

data flow diagram for the process document moduie 2.3. The
process document module 2.3 processes the document after
the document has been stored in the system. The process
document module 2.3 gathers the appropriate information

which bas been stored, and credtes input file(s) 2.3.3 for the

then transmits the input file(s) via bus 240 and/or commu-

 nication interface 4.0 to an application unit 270; anx output.-

device such as printer 260, or to main memory 250.

The process document module 2.3 includes an extract

‘data module 2.3.1. This module extracts data off of the
document in accordance with the user's instructions, for

3s

modify parameter definitions through the maintain defini-
tions module 2.2. For example, the vser can define and
maintain a document template for extracting selected por-
tions of information off of the hard copy document. The user
can use the template to extract selected portions of infor-

‘mation off of the hard copy document when the document is

selected application unit. The process document module 2.3 40 - originally inputted, or altemnatively, the.user can usc the

template to identify selected portions of information for
extraction off of an image copy of the document. In creating

. the template, the user identifies pieces of information on the

45

example, the user-defined template, or through the interac-

tive mode,

“plication process madnle 2.3.2 which gathers and associates
snformation extracted from the document in accordance with

document 1o be extracted and assigns a variable pame, or

" subfile, to each piece of data.
-- The location of data to be extracted can be defined in a
"number of ways other than by us¢ of a template. For

" example, the user can designate the absolute location of

30

content instructions. This miodule prompts the user for liny -

additional information required to satisfy the relationships
defined by the content instructions. The preapplication pro-
. cess module 2.3.2 also places the sclected information into

3

the transmission format defined by the transmission forizat

instructions. .
The preapplication process module 2.3.2 also generates
the input file 2.3.3 for the selected application in accordance

with the apprapriate instructions: The input file 2.3.3 is then'

transmilted to bus 240 andfor communication interface 4.0
for transmission to a particular application vnit 270.

FIG. 10 illustrates a detailed cutput data fiow diagram for
cutput module 3.0. Output modufe 3.0 cutputs a textual

andVor image copy of the document. In the FIG. 1 preferred ¢

embodiment, output module 3.0 is imptemented by printer

260, associated software, and associated interface circuitry. -

65

The process document module 2.3 also includes a piwp- . ' information on the document with respect to a grid overtaid

on the document, e.g., always on line 3, starting, in column

"~ 1. The user cap also identifV information by specifying the
 telative location of information to be extracted, e.g., always

two lines below the piece of data named “salulation”,:
starting in column 3. The user can also specify the Jocation

" of information to be extracted by variable location specifi-

‘cation. For example, if the hard copy document is a letter,

. the imodule would conduct a key word search for the terms
- “Dear Sir:”. Wherever this term “Dear Sir:” is located, this

picce of data would be associoted with the variable specified

. by the user, for example, the varablc “salutation.” In addi-
_ tion, a defined set of conventional symbols can be used to

signify certain recurring data items for the convenicnce of
‘users of the instant invention. For example, a “@" symbol

can be used to delineate the vendor namec as follows: -
“@XYZ Corporation@™. Other examples of the use of

" symbols to delineate information will be described with:

reference to FIG. 14.
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The maintains definition module 2.2 is also used to
maintain data relationships in accordance with content
instructions and to maintain input file formats in accordance
with transmission format instructions. Relationships are

 defined and maintained betwecen picces of data, specificd by,
for example, the names of variables, through the define’
relationships module 2.2.2. The names of pieces of data on’

the document are retricved by, for examplé, the define
template module 2.2.1, and are passed to the define rela-
tionships module 2.2.2. The user may then provide any
additional pieces of dala needed (o generate an input file for
a particular application program or unit, such as an input file
line number. The user, the applications sofiware, and/or
instructions previously. stored in memoty then establishes
the contents of the input file by defining relationships

betwcen pieces of data using content instructions. Specific

examples of content instructions will be discussed below in

10

conjuirction with FIGS. 11, 12A, 12B, 12C, 13A, 138, and . -

13C.

The user and/or the applications software defines and
maintains the transmission format of the input file to be used
by a particular application program or unit through the
define format module 2.2.3 in accordance with transmission

format instructions. This is accomplished by defining the |
parameters to be used by the preapplication process module .

20

25

23.2 in generating an input file. Paranieters which would

typically be required to generate an input file would include
the character type, e.g.. text or pixel; delimiters used
between picces of data, e.g., a slash or a semicolon; ead of
line characters, e.g., a carriage retum or a line feed; and end

* of file characters. Examples of transmission formats will be:

described in further detail below in conjunction with FIGS.
11, 12A, 128, 12C, 13A, 13B, and 13C.

If the user initially selected process document processing, _

the interface will then proceed (o process the document
through use of the process document module 2.3. For
example, the user can extract specific portions of data from
an image copy of a document, can generate an input filé for
transmissiont to an application program, or can directly

process information interactively with an application pro- _

If the user desires to extract specific portions of data fiom

~ an image copy of a hard copy document which has already’
been stored in memory, is the user uses the extract data: |

30

12
with the transmission format instructions. This phiysically
formatted data is then stored in the input file 2.3.3.
- The user can also use an application program to process
information by, loading the particular application program

into the computer 230 rather than by sending the input file

to a remote application unit 270. _
- An illustrative example of the processing described above

- will iow be described.

~Thie user ifiputs instroctions via keyboard 234 or another
input device which indicate that the user desires to input and
store a documeat. The computer 230 then prompts the user

“for the name of the document. In this example, the user

desires to inpyt the document of FIG. 2 and therefore names
the dociment “XYZ Corp. Bill 12/01/86.” The computer

 then promipts the useér to feed the hard copy document 100

into the scanner 210. The image of the hard copy document
is displayed on display 232. The computer then prompts the
user to identify the account number on the document. By use
of the mouse 236 or other input device to position a cursor
on the display, the user indicates the location of the account
number. The account number is then read-in o a subfile
named “Account Number. ™ This process proceeds until all of
the desired information bas been read-in and stored.

In this particular example, no errors were encountered

while inputting the document. The user then directs thal the

document be stored for future reference in a document file,
Some time later, the user desites (o retrieve and ontput the
document and to generate input files based on information

from the document. The computer 230 prompts the user for

the name of the docuthent and the type of output. The user
responds with “XYZ Corp. Bill 12/01/86" for a printed
textual copy. The document is then retricved from the
document file and passed to the printer 260 for printing.
In order to generate an input file for a specific application
program, the user selects the option to define a docuiment
tempiate for use when cach month's XYZ Corparation bill

arrives. Accordingly, the user instructs the system to display

45

module 23.1 to identify a document to be processed. The

documen is then retrieved by the retrieve document fmodule
2.1.3 and passed to the extract data module 2.3.1. The user

can also select parameter definitions. through thie select

definitions module 2.2.4. - ‘
‘The selected document template or parameter definition is

passed to the exiract data module 23.1. The extract data °

module 2.3.1 extracts pieces of data from the image copy of

the document, as defined by the document template defini--

tion or the parameter definitions or both. This document data
is then passed to preapplication process module 2.3.2.

The interface generates input file(s) 2.3.3 by use of the
preapplication process module 2.3.2. The selected data rela-
tionship definition, as defined by the content instractions,

and the selected record format definitions; as defined by the

 transmission format instructions, are passed to the preappli-

55

cation process module 2.3.2. The preapplication .process

module 2.3.2 assembies the input file in accordance with the
content instructions. The preapplication process module
2.3.2 also prompts the user for any additional pieces of data
which need to be provided by the user. The input file is
converted to the desired transmission format in accordance

65

a copy of an XYZ Corporation bill on the display 232. The
user then identifies pieces of data by absolute locations. That

‘is, the user assigns specific names to information located at

specific porfions of the document. In this cxample, the user
would input the following information:
‘Vendor-text, line 1, one line, column 1, 8¢ characters:
Account number-nameric, line 6, one line, column 25, 9
characters; _ _
Statement date-date, line 9, one¢ line, column 25, 8 char-
acters; ]
Payment date-date, line 11, one line, column 25, 8 char-

- acters;

Previous Sa]m:ce—cunency, line 7, one line, colummn 75, 9

. characters; : ) .
. 'New charges-currency, line 8, one line, column 75, 9

characters;
" Other debits-currency, line 19, one line, column 75, 9
characters;

Finance charges-currency, line 12, onc line, colunm 75, 9
characters; :

" Payments-currency, line 13, one lipe, column 75, 9 char-

acters; :
" Other credifs-currency, line 14, one line, column 75, 9
characters;

New balance-curreny, line 15, one line. column 75, 9
characters.

The user also identifies data with variable locations. In
this particular example, a variable {ocation is specified as
follows:
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Heading 2—line, value="Mail To:"

The identification of Heading 2 as line information means
that the system will search for occurreices of the character
string “Mail To:" and assign the line mumber which contains
this character string t0 Heading 2.

The user also identifies data by relative locations. In this
example, the user identifies the following relative location:

Mail To-text, Heading 2+1, 3 lines, column 60, 25 char-

acters per line. ' '

The instructions above instruct the system to assign the
textual information beginning on one line after Heading 2
and continuing for 3 lines, in colimn 60, o the Mail To.
subfile. .

As an alternative to inputting the actual line, columa, and
character numbers, the user can identify desired portions of
the document by biocking, or highlighting, the desired
portions using the mouse or other input device. In this case,
the computer converts the highlighted portions into corze-
sponding line, column, and character nombets.

FIG. 11 lists data corresponding to the hard copy docu-
ment of FIG. 2 and the associated variable or subfile names.

Next, the user desires to define data relationships in
accordance with content instructions. Examples of the type
of contents which can be specified by a user are illustrated
in FIGS. 12A, 12B, and 12C.

In this particular example, three separate departments of
ABC Corporation require information from the XYZ Cor-
poration bill. The first department requires vendor, account
number, statement date, payment date, previous-balance,
new charges, debits, finance charges, payments, and new
balance information. The second and third departments
require mail to information and previous balance informa-
tion. Each of these departments have their own application
program which utilizes this information.

The user emplays content instructions to designate how
pieces of information, which have been extracted off of hard
capy document 100, are directed to particular departments,
that is, particular application programs. FIG. 12A illustrates
the contents of the information to be transmitted to the first
department. FIG. 12B illustrates the information to be
transmitted to the second department. FIG. 12C illustrates
the information to be transmitted to the third department.
The content instractions, therefore, parse the information
shown in FIG. 11 to various application programs, as shown
by FIGS. 12A, 12B, and 12C. Content instructions can also
be used to identify additional pieces of data which are

14
Record number, horizontal position,
statement date;
Record pumber, horizontal position,

vertical position,

vertical position,

' date received;
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Record number, horizontal position, vertical position,
payment date; ’

Record number, horizontal position,
previous balance;

Record pumber, horizontal position,
new charges;

Record number, horizontal position,
financ¢e charges;

Record number, horizontal position,
payments;

Record pumber, horizontal position,
new balance.

Next, transmission format instructions are employed to
define the transmission format of the input file for a specific
application program or wnit. FIG. 13A illustrates the trans-
mission input file corresponding 1o FIG. 12A. FIG. 13B
illustrates the transmission input file corresponding to FIG.
12B. FIG. 13C illustrates the transmission input file corre-
sponding to FIG. 12C. A comparison of FIGS. 12B and 12C
reveals that FIGS. 12B and 12C have the same contents.
However, the information illustrated in FIG. 12B is being
sent to a different application program than the information
in FIG. 12C. These application programs require different
transmission input formats, as illustrated in FIGS. 13B and
13C. More specifically, the application program that
receives the input file illustrated in FIG. 13B uses the greater
than sign as a delimiter whereas the application program
which receives the transmission input file shown in FIG.
13C uses a back-slash as the delimiter.

After the contents and the transmission format for the
input file have been defined, and any additional information
has been inputted, the input file is assembled and transmitted
to the particular application program.

FIG. 14 illustrates another example of a hard copy docu-
ment containing information to be processed by the instant
invention. The hard copy document illustrated in FIG. 14 is
first scanned and information from the hard copy document
is stored into a memory. The interface 200 then identifies

vertical position,
vertical position,
vertical position,
vertical position,

vertical position,

. portions of the hard copy document corresponding to vari-

45

required for the input files of the particular application

programs. In this particular example, the specific application

programs from the three departments all require numeric

record number information, numeric hoerizontal position
information, numeric vertical position information, and date
received information. The horizontal and vertical position
information is used by the application program to specify the
location of the received information on a spreadsheet appli-
cation program, in this example. The user may know in

30

35

advance the content format required by each application

program, that is, in this example, the location and type of
 information specified on the spreadsheet. The user may also
employ the split display mode described with reference to
FIG. 3B to generate content format instructions.

Using the content instructions, the user establishes the
following contents for the input file corresponding to FIG.
12A:

Record number, horizontal position, vertical position,
vendor;

Record number, horizontal position, vertical position,
account number;

65

‘ous variables by recogpizing a defined set of symbols. In the
FIG. 14 example, triangles delineate the mailing address,
circles delineate the statement date, and squares delineate
the new charges. Information from these portions of the hard

copy document is stored in the comresponding memory

locations or subfiles for each variable. The same set of
symbols can be used to identify the same information from
one document to the next. Thus, even if the physical formats
of documents are not fixed from one document to the next,
adiversity of hard copy documents can be processed without
manually inputting data by recognition of the defined sym-
bols. ‘ .

Examples of readily available application programs are

"Quicken and Lotus 1,2,3 both of which are widely utilized

in the business community. Quicken, for example is an
easy-to-utilize program for writing checks and preparing
business records. Payee, amount and address information
may readily be transmitted from scanner memory 220 and/or
mzin memory 250 to the Quicken application program for
check writing functions and ledger keeping purposes. Lotus
is a well known spreadsheet program which may process
data input into specified cells once this data is placed in
conventional Lotus format.
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Thus, the instant invention provides an integrated and
comprebensive system for handling information from a hard
copy document, thus permitting a paperless office. In addi-
tion, the invention pernits data, extracted off of a hard copy
document, to be easily manipulated into vatious logical and
transmissiop formats required by a patticular application
unit. The invention alse provides a low cost system for
inputting information from a wide variety of hard copy
documents into a memory.

The foregoing description has been set forth memly to

illustrate preferred embodiments of the invention and is not
intended to be limiting. Modifications are possible without
departing from the scope of the invention.

For example, letters, checks, forms, pictures, reports,
masic scores, film, and other types of hard copy documents
can be processed by the invention for accounts payable/
receivable acconnting, inventory control, record keeping,
budgeting, data base management, music transcription,
forms processing, computerized art, survey and question-
naire processing, statistical data analysis, correspondence
processing and other applications.

Other antomated digitizing units can be used in addition
to or as an alternative to use of the scanner 210 as an input
unit. Any electrical, magnetic, or optical device which
extracts information off of a hard copy document, thereby
eliminating the need to manually input significant amounts
of information from the hard copy document is suitable for
use as an automated digitizing unit. In addition, information
can be input by user responses and digital and analog signals
generated from various devices, and from computer files
from other computer systems. Suitable hardware for input-
ting data includes a keyboard, a light pen, a mouse, a touch
screen, a laser scanner, a microphone, a tablet, a disk drive,
a magnetic tape drive, and a modem.

The interface 200 can also output information in forms
other than a hard copy of textual or image information. For
example, the interface 200 can output system respopses,
computer files, and digital and analog signals for transmis-
sion to other computer systems or to control systems.
Suitable hardware for outputting information includes a disk
drive, a magnetic tape drive, 2 cathode ray tube, a plasma
screen, a printer, a plotier, a film developer, an amplifier, and
a modem. '

Since modifications of the described embodiments incor-
porating the spirit and substance of the invention may occur
1o persons skilled in the art, the scope of the inveation should
be limited solely with respect to the appended claims and
equivalents.

‘What is claimed is:

1. A system configurable ¢o input information from an
electronic document template displayed on a display of a
first computer into a plurality of application programs opes-
able on another computer in which said template automati-
cally generates content instroctions to extract data and to
transmit said data to at least one ficld in at least one of said
plurality of application programs according to customizable
transmission format instructions which are dependent upon
and compatible with said at least one application program,
operating on said other computet, that is receiving said
transmitted data.

2. The system as recited in ¢laim 1 in which said system
is a distributed computing system. _

3. The system as recited in claim 1 wherein said content
instructions automatically parse said data to said at least one
field in said application program.
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4. The system as recited in claim 1 wherein said content
instructions are automatically generated using a mouse
function.

5. The system as recited in claim 1 wherein said content
instructions are automatically generated using speech rec-
ognition.

6. The system as recited in claim 1 wherein said content

'inz';u'uctions are automatically generated interactively with

said user.

7. The system as recited in claim 1 wherein said extracted
data comprises billing information.

8. The system as recited in claim 1 wherein said extracted
data comprises financial information.

9. The system as recited in claim 1 wherein said extracted
data comprises personal information.

10. The system as recited in claim 1 wherein said

‘exiracted data comprises customer information.

11. A method of doing business utilizing a computer
system configurable to input information from an electronic
document template displayed on a display of a first computer
into a plurality of application programs operable on another
computer compn'sing the steps of

displaying an image of the electronic document on the

first computer;

utilizing the image of the electronic document of said first

computer as said template;

utilizing said template to automatically generate content

instructions;

extracting data corresponding to said information from

the image of the electronic document utilizing said
content instructions;

" transmitting said extracted data to at least one field in said
at least one of said plurality of application programs on
said other computer; ‘

said transmitting being done in accordance with customi-

zable transmission format instructions which are trans-
mission format instructions customizable to be depen-
dent upon and compatible with sajd at least one of said
plurality of application programs operating on said
other computer that is receiving said transmitted data.

" 12. The method as recited in claim 11 further comprising

the step of executing the application program on said other

13. The method as recited in claim 11 wherein said
extracted data comprises billing information.

14. The method as recited in claim 11 wherein said
extracted data comprises financial information.

15. The method as recited in claim 11 wherein said
extracted data comprises personal information.

16. The method as recited in claim 11 wherein said
extracted data comprises customer information.

17. An interface of a computer system configurdble to
input information from an electronic document template
displayed on a display of a first computer into a plurality of

-application programs operable on another computer, said

interface for inputting and transmitting information com-
prising;
means for dzsplaymg an image of the electronic document
on the first computer;
means for utilizing the image of the electronic document
. of said first computer as said templaie; :
means, utiizing said template, to automatically generate
content instructions;
means for extracting data comresponding to said informa-
tion from the image of the electronic document utiliz-
ing said content instructions;
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means for transmitting said exiracted data to at least one
field in said at Jeast one of said plurality of application
programs on an other computer, different from said first
computer and in accordance with customizable trans-
mission format instructions which are transmission
format instructions customizable to be compatible with
said at least one of said plurality of application pro-
grams, operating on said other computer, that is receiv-

ing said transmitted data. _ .

18. The interface as recited in claim 17 wherein said
content instructions are automatically gesierated interdc-
tively with said user. o

19. The interface as recited in claim 17 wherein said
content instructions are automatically generated using
speech recognition. ’

20. The interface as recited in claim 17 wherein said
content instructions are automatically generated using a
mouse function.

21. The interface as recited in claim 17 wherein said

. extracted data comprises billing information.

5

10

15

22. The interface as recited in claim 17 wherein said ‘

extracted data comprises financial information.

23. The interface as recited in claim 17 wherein said

extracted data comprises personal information.

24. The interface as recited in claim 17 wherein said
extracted data comprises customer information.

25. Amethod utilizing a computer system configurable to
input information from an electronic document template

25

displayed on a display of a first computer into a plurality of "

application programs operable on another computer, said
method comprising the steps oft

displaying an image of the electronic document on the

first computer;

utilizing the image of the electronic document of said first

computer as the teraplate;

utilizing said, template to automatically generate content

" instructions;

extracting data corresponding to said information from
the image of the electronic document utilizing said
content instructions;

transmitting said extracted data to at least one field in said

at least one of said plurality of application programs
operable on said other computer;

said transmitting being done in accordance with customi-

zable transmission format instructions which are trans-
mission format instructions customizable to be depen-
dent upon and compatible with said at least one of said
plurality of application programs, operating on said
other computer that is receiving said tiansmitied data.

26. The method as recited in claim 25 further comprising
the step of executing the application program on said other
computer. .

27. The method as recited in claim 25 wherein said
extracted data comprises billing information.

28. The method as recited in claim 25 wherein said
extracted data comptises financial information.

29. The method as recited in claim 25 wherein said
extracted data comprises personal information.

30. The method as recited in claim 25 wherein said
extracted data comprises customer information.

31. An application program interface for use in data
processing in a computer system configurable to input
information from an electronic document template displayed
on a display of 2 first computer into a plurality of application
programs operable on another computer, said interface com-

prising:
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utilities for enabling automatic generation of content
instructions using the electronic document template,
said content instructions désignating data portions of
said electronic document template required by at least
one of said plurality of application programs;

utilities for enabling formatting of said data portions used

by said ‘at least one of said plurality of application
programs based on customizable transmission format
instructions which are transmission format instructions
customizable to be dependent upon and compatible
with said at least one of said plurality of application
programs; and _

utilities for automatically enzbling transmission of for-

matted selected data portions to said at least one of said
plurality of application programs, operating on said
other computer that is receiving said transmitted data.

32. The application program interface as recited in claim
31, wherein said content instructions automatically parse
said data to said at least one field in said application
program. _

33. The application program interface as recited in claim
31, wherein said content instructions aré automatically gen-
erated using a mouse fanction.

34. The application program interface as recited in claim
31, wherein said conteat instructions are automatically gen-
erated using speech recognition.

35. The application program interface as recited in claim
31, wherein said content instructions are automatically gen-
erated interactively with said user.

36. The application program interface as recited in claim
31, further comprising utilities for enabling storage of said
content instructions.

37. The application program interface as recited in claim
31, wherein said interface operates in a distributed comput-
ing system.

38. The application program interface as recited in claim
31, further comprising utilities for enabling definition of said
electronic document template for associating portwnf of
said electronic document témplate with specific variables.

39. The application program as recited in claim 31
wherein said designated data comprises billing information.

40. The application program as recited in claim 31
wherein said desighated data comprises financial informa.-
tion.

41. The application program as recited in claim 31
wherein said designated data comprises personal informa-
tion. : :
42. The application program as recited in claim 31

o Wherein said designated data comprises customer informa-

tion.

'43. A method of processing information wtilizing a com-
puter system configurable to input information from an
electronic document template displayed on a display of a
first computer into a piurality of application programs oper-
able on another computer, said method comprising the steps

~of

60
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displaying an image of an electronic document on the first
computet for inputting information into at least one of
said plurality of application programs stored on an
other computer according to transmission format
instructions;
processing the information by automatically generating
. content instructions to parse at least a portion of the
image to at least one field of information required by
said at least one of said plurality of application pro-
grams; and
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transferring said at least one field of information to said at
least one of said plurality of application programs
utilizing customizable transmission format instructioiis
which are transmission format instructions customiz-
able to be dependent upon and compatible with said at
least one of said application programs, operating on
said other computer that is receiving said transmitted

44. The method as recited in claim 43 wherein said
information comprises billing information.

45. The method as recited in claim 43 wherein said
information comprises financial information.

46. The method as recited in <laim 43 wherein said
information comprises personal information. -

47. The method as recited in claim 43 wherein said
information comprises customer information.

48. Ao information processing system configurable to
input information from a first computer into a plurality of
application programs operable on another computer in
which a template document transmitted by said first com-
puter to said other corsputer includes content instructions to
automatically extract data and to transmit said data to at least
one field in at least one of said plurality of application
programs according fo customizable transmission format
instructions which are transmission format instructions
dependent upon and customizable to be compatible with said
at least one of said plurality of applications programs,
operating on said other computer that is receiving said
transmitted data.

US 7,075,673 B2
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49. The informatioh processing system as recited in claim

48 in which said system is a distributed computing system.

16

50. The information processing system as recited in claim
48 wherein said content instrixctions automatically parse said

data to said at least one field in said application program.

51. The information processing system as recited in claim
48 wherein said content inistructions are automatically gen-
erated using a mouse function.

52. The information processing syster as recited in ¢laim

"+ 48 wherein said content instructions are automatically gen-

 erated using speech recogpition.

20

53. The information processing system as recited in claim
48 wherein said content instrixctions are automatically gen-
erated interactively with said user. -

54. The method as recited in claim 48 wherein said

extracted data comprises billing information.

55. The infonmation processing system as recited in claim
48 wherein said extracted data comprises financial informa-
tion. ) ‘

§6. The information processing system as recited in claim
48 wherein said extracted data comprises personal informa-
tion.

57. The information processing system as recited in claim
48 wherein said extracted data comprises customer infor-
mation.
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| Customer A __!,0 Mail To: _ -
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L — o
Lo - A0
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. f’O 0 101 New Charges ~ |s7e.0l LO
Statement Date: I2.{Ol_(86 (07 Other Debits ] 19
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—
Variable Name

Vendor
Heading 2
Mail To

Account Numbet
Statement Date
Payment Date
Previous Balance
New Charges
Debits
Finance Charges
Payments

Other Credits
New Balance

Value

XYZ Corporation

2

XYZ Corporation

PO Box 567

Anywhere, NY 63130
123456789

12/01/86

1/01/87

$1234.56

$789.01

$2.34

$1000.00
$1025.91
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FIG. 12A
- ' A ' | N
Variable Name - Value
Vendor | - XYZCorporation
“Account Number 123456789
Statement Date — 12/01/86
Payment Date 1/01/87
Previous Balance - $1234.56
New Charges $789.01
Debits :
Finance Charges « $2.34
Payments - $1000.00
New Balance - $1025.91
FIG. 12B
r ) A N\
Variable Name " Vajue
Mail To - XYZ Corporation
PO.Box 567
- Anywhere, NY 63130
Previous Bajance - $1234.56
FIG. 12C
— ) - A . ' N
Variable Name Value
‘Mail To XYZ Corporation
- POBox567

| Anywhere, NY 63130
Previous Balance $1234.56
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> 1> 1>1> "XYZ Corporation*
- >2>2> 25>+ 123456789 >
>3>2>1>D12/01/86>
TR
>8>2>21>D01/01/87 >
FIG.13A < >6>10>25>9$1234.56>
>7>11>25> $789.01 >
>8>13>25>%$2.34>

>9>14> 25> $1000.00 >
L >10>16>25> $1025.91 >

>1>1>1>$1234.56 >

_ ' >2>2>15>"XYZ Corporation”
FIG.13B < 752521200 Box 567"

>4>4>1>"Anywhere, NY 63130

- §1;1;1 //$1x2y3£“‘(5;6”
- 212 11/71*XYZ Corporation*
FIG.13C < 13/3711*P0 Box 567"

L [414]1/*Anywhere, NY 63130*
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- FIG. 14
4 A B
XYZ Corporation
.20
Customer ' ' Mai To:

ABGC Corporation A XYZ Corporation

123 Sixteenth Street PO Boxrgﬁ'_( -

Hometown, NJ 88981 Anywhere, NY 63130 A

Account Number 123456789

Previous Bafance $1234.56
. New Charges 789.010
StatementDate: © 12001860 ge as
Other Debits

Payment Date: 1/01/87
Finance Charges (10%) $2.34

Paymenis $1000.00
WINTER SALE IN EFFECT THROUGHOUT JANUARY:  Other Credits

w’ o New Balance $1025.91
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INFORMATION PROCESSING
METHODOLOGY

This application is a continuation of appllcauon Ser. No.
10/704,484, filed Nov. 6, 2003, which is a continuation of
application Ser. No. 09/458,162, filed Dec. 9, 1999, which is
a continyation of application Ser. No. 09/044,1589, ﬁled Mar.
19, 1998 (now U.S. Pat. No. 6,094,505), which is a con-
tinvation of application Ser. No. 08/487,150, filed Jun. 7,
1995 (now U.S. Pat. No. 5,768,416), which is a divisional of
Ser. No. 08/348,224, filed Nov 28, 1994 (now U.S. Pat. No.
5,625,465), which is a continuation of Ser. No. 08/143,135,
filed Oct. 29, 1993 (now U.S. Pat. No. 5,369,508), which is
a continuation of Ser. No. 07/672,865, filed Mar. 20, 1991
{now U.S. Pat. No. 5,258,855).

BACKGROUND OF THE INVENTION

The invention is directed to a system for efficiently
processing information originating from bard copy docu-
ments. More specifically, the invention is directed to a hard
copy document io application program interface which
mipimizes the need to manually process hard copy docu-
ments.

In the past, information contained on hard copy docu-
ments was manually entered into a computer via'the input
controller of a particular computer. The original document
was then filed away for future reference. Automatic input of
data was limited to the input of Magnpetic Ink Character
Recognition (MICR) data and to Optical Character Recog-
nition (OCR} data. This fixed-position data was forwarded
directly to a dedicated computer application specifically
designed to accommodate the input format. In more recent
years, typewritten text has been mechanically inputted into
& computer via a text file. Exampies of this latter type of
system are word processors and photo-typesetters.

These conventional systems have limitations which
decrease the efficiency of processing information from a
hard copy document. For example, the systems discussed
above are limited in their application to MICR, OCR, or

typewritten data. Parsing and processing data is limited to
the particular requirements of the particular computer appli-
cation which requires the input data. In addition, in these
conventional systems, the actual hard copy document rnust
be retained for future reference at great expense.

In a sophisticated computer network, different users may
require different portions of the information contained on a
hard copy document. For example, if the hard copy docu-
ment is an invoice returned with payment of a bill, the
accounting department may need all of the monetary infor-
mation contained on the hill while the mailroom may need
only customer address information, to update a customer’s
address. Therefore, there is a need for a system in which

5

2

A large business which receives many forms in the same
format can afford a system which inputs a high volume of
information in that format into memory. For example, it is
cost-effective for a bank which processes hundreds of thou-
sands of checks a month to buy a dedicated machine which
can read information off of checks having a rigidly defined,
or fixed, format. However, as the diversity of forms received

* by a business increases relative to the number of forms that
- must be processed, it becomes less cost-effective to design
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specific information from a hard copy document can be

selectively distributed to various users. .
Another problem with conventional systems is that users,
even within the same company, may require that the infor-
mation extracted from a hard copy document be transmitted
to a particular application program in a specific transmission
format. For example, one department in a company may use

55

a pamcular application program which must receive infor-

mation using a particular character as a delimiter and other

departments may require the information in a different

format using different defimiters.

Another problem, particularly for small businesses, is that
current systems can not efficiently accommodate the input-
ting of informatjon from a diversity of hard copy documents.

65

a dedicated machine for processing each type of form
format. This problem is particularly significant in small
businesses which may, for example, receive fifty invoices a
month, all in different, non-fixed, formats. It is frequently
not cost-effective for a small business to design dedicated
systems for inputting information in each of these various
formats. This leaves a small business with no other practical
altemative than {0 manually input the informatior off of each
invoice each month.

SUMMARY OF THE INVENTION

It is an object of the invention, therefore, o provide an
application program interface which allows a user to select
specific portions of information extracted from a diversity of
hard copy documents and allows the user to direct portions
of this information to several different users in accordance
with the needs of the particular user.

It is also an object of the invention to provide a cost-
effective system for inputting hard copy documents which
can accommodate hard copy documents in a diversity of
formats.

It is another object of the invention to provide an appli-
cation program interface which allows a user to put infor-
mation, which is to be trapsmitted, into a particular trans-
mission format, based upon the needs of the receiver of the
information.

It is a further object of the invention to provide an
application: program interface which will allow the extrac-
tion, selection, formatting, routing, and storage of informa-
tion from a hard copy document in a comprehensive manner
such that the hard copy document itself need not be retained.

It is another abject of the invention to provide a system

‘which reduces the amount of manual labor required to

process information originating from a hard copy document.

A further object of the invention is to reduce the time
required to process information originating from a hard copy
document so that a higher volume of transactions involving
hard copy documents can be processed.

The invention provides an application program interface
which inputs a diversity of hard copy documents using an
automated digitizing unit and which stores information from
the hard copy documents in a memory as stored document
information. Portions of the stored document information
are selected in accordance with content instructions which
define portions of the stored document infonnation required
by a particular application unit. Selected stored document
information is then formatted into the transmission format
used by the particular application program based on trans-
mission format instructions. The transmission fommatted

“selected stored document information is then transmitted to

the particular application program. The hard copy docu-
ments may contain textual information or image infofmation
or both.

The interface operates in three different modes.

In a first mode, the interface extracts all of the information
from hard copy documents and stores this information in
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memory. Parsing of various portions of the extracted infor-
mation is performed in accordance with content instructions.

In a second mode, the user operates interactively with the

interface by use of a display and an input device, such as a
mouse. In this second mode, a hard copy document is
inputted and displayed on the display. The interface then
prompts the user to identify the location of various infor-
mation. For example, the interface can ask the user to
identify the location of address information on the hard copy
document. In response, the user positions the mouse to
identify address information using a cursor. The identified
information s then stored as address information in memory.
Subsequently, the interface again prompts the user to iden-
tify other pieces of information, which are then stored in the
appropriate locations in memary. This process proceeds until
all of the information which is desired to be extracied off of
the hard copy document is stored in memory.

In a third mode of operation, selected portions of infor-

mation are extracted off of hard copy documents in accor-
dance with predetermined location information which has
been specified by the user. For example, the user can define
a template which specifies the location of information on
hard copy documents. Templates can be formed in conjunc-
tion with second mode operation. Altemnatively, the user can
instruct the interface to search hard copy documents for a
particular character or symbol, located on the hard copy
documents. The information desired to be extracted off of
the hard copy documents is specified relative to the Jocation
of this character or symbol.
_ The interface can also prompt or receive from an appli-
calions program or another information processing system,
required information, content instructions, and format
instructions.

Other objects, features, and advantages of the invention 7

will be appareat from the following detailed description of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detai] below
with reference to the accompanying drawings, in which:

FIG. 1 illustrates hardware for implementing a preferred
embodiment of the instant invention;

FIG. 2 illustrates an example of a hard copy document
containing information to be processed by the instant inven.-
tion; :

FIGS. 3A and 3B are enlarged views of the computer of
FIG. 1 used to explain how the invention interactively
prompts a user to identify information;

FIG. 4 is an overall data flow diagramn for the FIG. 1
preferred embodiment; )

FIG. 5 is a detailed input data Bow diagram for the FIG.
1 preferred embodiment;

FIG. 6 is a detailed information processing data flow
diagram for the FIG. 1 preferred embodiment;

FIG. 7 is a more detailed information processing data flow
diagram for the maintain library module of FIG. 6;

. FIG. 8 is a more detailed information processing data flow
diagram for the maintain definitions module of FIG. §;

FIG. 2 is a more detailed information processing data flow
diagram for the process document module of FIG. 6;’

FI1G. 10 is a detailed output data flow diagram for the FIG.
1 preferred embodiment;

4

FIGS. 12A, 12B, and 12C illustrate examples of data
which can be selected from the extracted data of FIG. 11 in
accordance with content instructions;

FIGS. 13A, 13B, and 13C illustrate examples of the data
of FIGS. 124, 12B, and 12C formatted in accordance with
various transmission format instructions to form input fles;

30

FIG. 14 illusirates another example of a hard copy docu-
mept containing information to be processed by the instant
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hardware

The invention provides an interface between information
originating from a hard copy document and a computer
application unit which uses the information. The computer
application unit can be a particular computer application
program or a device which is controlled in accordance with
instructions or information from the hard copy document.
The inveation also allows storing 4 copy of the hard copy
document in a memory and retrieving the copy of the hard
copy document. By providing a comprehensive and inte-
grated system which can accommodate almost afl of the
possible uses of information contained on 2 hard copy
document, the instant inventton allows for a paperless office.

The invention includes hardware and software necessary
to extract, retrieve, and process information from the hard
copy document. A copy of the actual image of the hard copy
document is stored in memory. Textual information
extracted from the bard copy document is also stored in
memory. Textval information is information, such as alpha-
numeric characters, which is recognized on the hard copy
document and which is stored in a form which corresponds
to the particular recognized character. For example, the
extracted characters can be stored in the ASCII format in an
electronic memory.

The user can have all of the information extracted from
the hard copy document and stored in memory. Altema-
tively, the interface can interactively prompt the user 1o
identify specific pieces of information for storage. The
interface can also extract specific pieces of information
using & predefined template. The interface can also prompt
or receive from another information processing system or an
applications program desired information, content instruc-
tions, and format instructions.

The instant invention also provides for parsing informa-
tion extracted from the hard copy document and for direct-
ing this parsed information to specific users or application

' programs as an input file.

The inveation also permits the user to define the trans-
mission format of the input file for a particular computer
application unit.

FIG. 1 illustrates hardware for implementing a preferred
embodiment of a hard copy document to application pro-
grem interface according to the instant invention. The inter-
face 200 processes information extracted off of hard copy
document 100 and provides information to application units

. 270 in a form required by each particular application uait.

65

FIG. 11 lists data corresponding to the hard copy docu- |

ment of FIG. 2;

t

The interface extracts information off of a bard copy docu-
ment 100 utilizing a scanner 210. The scanner 210 can be
any type of scanner which extracts information off of hard
copy documents, for example, an Optical Reader.

The scanned information is stored in a scanner memory
224 or in main memory 250, as will be described in greater
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detail below. If main memory 250 or another memory is
available to store the scanned information, then scanner
memory 220 can be omitted. ’

The information from scanner memory 220 or main
memory 250 is transmitted to computer 230. In the preferred
embodiment, computer 230 includes a display 232, a key-

board 234, and a mouse 236. The display 232 displays an

image of the hard copy document itself and/or information
necessary 1o process the information extracted off of the hard
copy document.

The computer 230 is used to select portions of the stored
document information contained in memory in accordance
with content instructions which define pottions of the stored
document information required by an application unit. These
content instructions may be provided by the application
program. Alternatively, the content instructions can be input-
ted via an input device such as a keyboard, a touch screen,
a mouse, a notepad, a voice recognition device, or the like.

The computer 230 is also used to format selected stored
document information into the transmission format used by
an application unit based on transmission format instruc-
tions. The transmission format instructions may be provided
by the application program. Alternatively, the transmission
format instructions can be inputted via a keyboard, a touch
screen, a mouse, a notepad, a voice recognition device, or
the like.

Thas, the computer 230 is used to generate an input file
for a particular application unit. The computer 230 is con-
nected to scapner memory 220, main, or permanent,
memory 250, a printer 260, and application urits 270, via
bus 240. Although FIG. 1 illustrates use of a bus to connect
components together, it is understood that any routing or
conrecting link, implemented in hardware or software or
both, can be employed instead of, or in addition to, a bus.

Instructions to or in the computer 230 control the main
memory 250, the printer 260, the application units 270, and
the bus 249. Instructions to or in computer 230 can also
control exchanges of information with scanner memory 220.

When the computer 230 generates an input file for a
particular document, the computer 230 can send this input
file directly to an application upit or can store this input file
in the main memory 250 until required by an application
unit. The main memory 250 may also optionally store a copy
of the image information for the hard copy document and the
textual information for the hard copy document. Thus, the
image information and textual information from the hard
copy document can be retrieved and printed out on printer
260. In-addition, image and textual information stored in
scanner memory 220 or in main memory 250 can be used to
form additional input files at the time of input or at a later
ime, based on content instructions and transmission format
instructions. Thus, the invention can, at the discretion of the
user, eliminate the peed to retain copies of hard copy’
documents, permitting a paperless office.

The application units 270 inclade particular application
programs and devices which are controlled in accordance
with information contained on hard copy document 100.

FIG. 2 illustrates an example of a hard copy document
100 which contains information to be processed by the
instany invention. The document illustrated in FIG. 2 is a bill
from XYZ Corporation to customer ABC Corporation. FIG.
2 is only an example of a type of document that can be
processed by the instant invention. ‘

In a first operational mode, the scapner 210 stores all of
the information extracted off of hard copy document 100 in
- the scanner memory 220 or, altemnatively, in main memory
250. The extracted information is stored in two forms. The
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6

actual image of the hard copy document 100 is stored as
image information in the scanner memory 220. In addition,
the scanner memory 220 stores textual information recog-
nized on the bard copy document 100 by, for example,

. employing standard character recognition sofiware. In the

preferred embodiment, the textual information is stored in
ASCH format. The scanner memory 220 can be, for
example, an electronic, magnetic, or optical memory.

FIG. 3A illustrates an colarged view of the computer 230
of FIG. 1. This view will be used to describe a second mode
of operation. In this second mode of operation, the hard copy
document 100 is scanned and a copy of the document 100 is
displayed on display 232 of computer 230, based on the
contents of information temporarily stored in scanner
memory 220. After the document is displayed on display
232, the computer 230 interactively prompts the user to
identify the location of specific pieces of information on the
hard copy document. In the FIG. 3A illustration, this prompt
message is indicated as the message beginning with the
arrow.

For example, the prompt message can ask the user to
identify the location of account number information on the
hard copy document. The user then uses an input device,
such as keyboard 234 or mouse 236 or a touch screen,
notepad, voice recognition device, or other input device to
position a cursor on the display to identify the location of the
information requested by the prompt message. For example,
the cursor could be used to define a block (which could be
highlighted) containing the requested information, followed
by a mouse “enter” click. In this example, the user would
move the mouse to identify the location of the account
number information contained on the hard copy document
100. The computer 230 then stores the information which
has been identified by the user as account number informa-
tion in the appropriate address or subfile or as the appropri-
ate variable or parameter in memery. The computer then
prompts the user to identify the location of other information
on the hard copy document, such as, statement date infor-
mation. The process proceeds until all of the desired infor-
mation has been stored into the appropriate locations in
memory.

FIG. 3B illustrates a variation of the second mode for
interactively prompting the user for information. In FIG. 3B,
the display is split into two portions. A Ieft-hand portion
2321 displdys the image of the bard copy document and a
right-hand portion 232R displays the required application
program information. For example, in FIG. 3B, portion
232R displays a spreadsheet used by an application pro-
gram. While observing the split display, the user can input
instructions to associate specific pieces of information on the
hard copy document (for example, the vendor name indi-
cated by the mouse arrow 232A) with particular subfiles in
memory (for example, the vendor field next to which the
cursor 232C appears), using a mouse or other input device(s)
or both. The split display also allows the user to generate
content format instructions while observing the information
required for a particular application program on the right-
hand portion.

These second modes of operation are efficient for small
businesses which receive a small aumber of a wide vatiety
of invoices, since the user does not necessarily have to store
all of the information that appears on the hard copy docu-
ment. A further advantage is that data input is quicker, easier,
and more accurate than with previous keyboard methodol-
ogy. In addition, by specifying the location on the hard copy
document of information, the user may optionally create a
template, to be described in further detail below, for each
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different type of invoice. This template is stored for future
use when another hard copy document in the same format is
received.

More specifically, instructions from computer 230 can
direct the scapner 210 and scanner memory 220, and/or main
memory 250, to scan and/or store only specific portions of
bard copy decument 100. Afier the interactive prompts
required to obtain information for a desired application
program, the unused information stored in scanner memory
220 or 250 can be erased. Further, scapning of a second
identical document can be timited to only those portions of
the document which contain needed information.

More specifically, in FIG. 2, the lines 10 drawn around
certain portions of the document represent the areas which
the user has previously identified as the portions of a
document to be extracted by the scanner 210 and stored in
scanner memory 220 and/or main memory 250. Since the
logo 20 and the message 30 have not been identified as an
area to be scanned and stored, these areas are not scanned
and stored in subsequent documents. Since the user has
previously associated each of the areas 10 with a specific
subfile of information, e.g., the account number, the scanned
information is stored in memory locations comresponding to-
that subfile,

Data Processing

FIGS. 4-1¢ illustrate the flow of data in the FIG. 1
preferred embodiment. FIG. 4 illustrates the overall data
flow for the FIG. 1 preferred embodiment. The preferred
embodiment includes an input process module 1.0, an infor-
mation processing module 2.0, and an output processing
module 3.0. The information processing module 2.0 is
equipped to receive instructions from and transmit informa-
tion %o & user. The information processing module 2.0 can
also transmit to and receive information from a remote
external device through communication interface 4.0. Input
process module 1.0 and output processing module 3.0 can
also access communication interface 4.0. A module is imple-
mented in hardware, software, or a combination of hardware
and software. The specific implementation for a particular
business application depends upon a variety of factors, for
-example, the relative costs of hardware and software imple-
mented systems, the frequency with which a user will want
to expand or modify the system, and the like.

FIG. § is a more detailed diagram of the input process
module 1.9 of FIG. 4. The input process module 1.0 includes
a chamcter input module 1.1, an image input module 1.2,
and, in the preferred embodiment, a character recognition
device 1.3. The character input module inputs textual infor-
mation, such as alphanumeric characters, from an input
device such as keyboard 234. The image input module 1.2
inputs image information, for example, a digitized image of
the actual appearance of hard copy document 100. Textual
information can include textual input from ap input device
such as keyboard 234 and textual information extracted from
the document by character recognition device 1.3. Both
types of information comprise an input document which is
transmitted to information processing module 2.0. In the
FIG. 1 preferred embodiment, the processing performed by
input process module 1.0 occurs in scanner memory 220,
computer 230, and main memory 250.

FIG. 6 illustrates information processing data flow for the
FIG. 1 preferred embodiment, that is, FIG. 6 illustrates data
flow in the information processing module 2.0.

The information processing module 2.0 includes a main-
tain library module 2.1, to be described in further detail
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8
below in conjunction with FIG. 7, a maintain definitions
module 2.2, to be described in further detail below in
conjunction with F1G. 8, and a process document module 2.3
1 be described in further detail below in conjunction with
FIG. 9.

The information processing module 2.¢ is the module
whick coordinates and drives the entire system. In the
preferred embodiment, the information processing module
2.0 is implemented primatily by computer 230.

FIG. 7 illustrates information processing data flow in the
maintain library module 2.1. The maintain library module
2.1 maintains a library of image information, for example, a
digitized image representing the actual appearance of the
hard copy document, and textual information of the hard
copy documents for reference during processing. This
library can be incorparated within scanner memory 220,
main memory 250, or another independent memory, for
example, a RAM disk. The maintain library module 2.1
includes a store dooument module 2.1.1, a comect errors
module 2.1.2, a retrieve document module 2.1.3, and a
document file 2.1.4. These modules operate collectively to
store, retrieve, and correct document information.

The store document module 2.1.1, prior to routing the
document to the document file 2.1.4, may provide informa-
tion on recogpition errors which may have occumred while
inputting the document. For example, the store decument
module 2.1.1 identifies that a character contained on hard
copy document 100 was not recognized. The store document
module 2.1.1 also optionally causes a copy of the document
and its parsing to be displayed on the display 232 for
confimation by the user. The user may wutilize this oppor-
tunity to identify any errors in the displayed document and,
in conjunction with the correct errors module 2.1.2, to revise
the document’s parsing, if necessary, prior to storage of the
document in memory. The module 2.1.1 also provides a
facility for the user to name a particular hard copy document
for cataloging, storage, and retrieval purposes. ARer the
document is named, the store document module 2.1.1 stores
copies of the document in the document file 2.1.4.

The correct errors module 2.1.2 processes instructions
from the user to correct errors identified by the store
document module 2.1.1 and errors that have been spotted by
the user during the confirmation process.

The retrieve document module 2.1.3 permits the user to
retrieve a copy of a document previcusly stored in the
document file 2.1.4. As described above, long-term storage
is provided by main memory 250, if necessary.

FIG. 8 illustrates a more detailed information processing
data flow diagram for the maintain definitions module 2.2 of
FIG. 6. The maintain definitions module 2.2 allows the user
to define system and document parameters and maintains the
definitions of these system and document parameters. The
maintain definitions module 2.2 includes a define template
module 2.2.1 which allows the user to specify the location
of information on the document. This information provided
by the user defines a template which is used to extract
information off the document and to associate the extracted
information with a particular variable or subfile. These
templates are illustrated by boxes 10 in the FIG. 2 example
of a bard copy document. The maintain definitions module
2.2 can also access tempiates previously deficed by the user
and stored in main memory 250. Templates can also be
provided as part of software packages developed by program
developers.

The maintain definitions module 2.2 also includes a define
relationships module 2.2.2. The define relationships module
2.2.2 allows the user to define data relationships, or logical
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relationships, between pieces of information extracted from
the hard copy document. These pieces of information are
then used to generate an input file for a selected computer
application unit. The user defines these relationships by
content instructions. Altematively, content instructions to
define relationships can be provided by application software.
If the user provides these content instructions, the content
instructions are inputted via keyboard 234 or via anothei
input device such as a notepad, a voice recognition device,
or the like. Examples of content instructions, data, and
logical relationships will be described in further detail in
conjunction with FIGS. 11 and 124, 12B, and 12C.

The maintain definitions module 2.2 also includes a define
format module 2.2.3. The define format module 2.2.3 allows
the user to define transmission formats for an input file
which is then transmitted to a selected computer application
unit, Selection of the transmission format of the input file is
accomplished by the user through use of transmission format
instructions. Altematively, the applications software itself
can genegate its own transmission format instructions. When
the user must specify transmission format instructions, the
transmission format instructions are inputted via keyboard
234 or via another input device such as a notepad, a voice
recognition device, or the like. A further description of
various transmission formats will be provided below in
conjunction with FIGS. 124, 12B, 12C, 13A, 13B, and 13C.

A select definitions module 2.2.4 is also included in the
maintain definitions module 2.2. The select definitions mod-
ule 2.24 allows the user to store and select a set of
definitions to be used for processing the document. The
definitions identify pieces of information on the document
by, for example, absolute location, variable location, or
relative location, or by proximity to key words and/or
symbols. These definitions are described in further detail
below by way of an illustrative example.

FIG. 9 illustrates a more detailed information processing
data flow diagram for the process document module 2.3. The
process document module 2.3 processes the document after
the document has been stored in the system. The process
document module 2.3 gathers the appropriate information
which has beea stored, and creates input file(s) 2.3.3 for the
selected application unit. The process document module 2.3
then transmits the input file(s) via bus 240 and/or commu-
nication interface 4.0 to an application uait 270, an output
device such as printer 260, or to main memory 259.

The process document module 2.3 includes an extract
dsta module 2.3.1. This module extracts data off of the
document in accordance with the user's instructions, for
example, the user-defined template, or through the interac-
_tive mode.

The process document module 2.3 also includes a preap-
plication process module 2 3.2 which gathers and associates
information extracted from the document in accordance with
content instructions. This module prompts the user for any
additional information required to satisfy the relationships
defined by the content instructions. The preapplication pro-
cess module 2.3.2 also places the selected information into
the transmissjon format defined by the transmission format
instructions.

The preapplication process module 2.3.2 also generates
the input file 2.3.3 for the selected application in accordance
with the appropriate instructions. The input file 2.3.3 is then
transmitted to bus 240 and/or communication inteiface 4.0
for transmission to a particular application unit 270.

FIG. 1¢ illustrates a detailed output dsta flow diagram for
output module 3.0. Output module 3.0 outputs a textual
and/or image copy of the document. In the FIG. 1 preferred

10
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embodiment, output module 3.0 is implemented by printer
260, associated software, and associated interface circuitry.

Operation

Exemples of operation of a preferred embodiment will
now be described.

The user enters the system by providing instructions to the
information processing module 2.0. The user then instructs
the information processing module 2.0 to conduct maintain
library processing, mzintain definitions processing, or pro-

- cess document processing.
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If the user selects maintain library processing, the user
then provides instructions to maintain or modify the docu-
meni library through the maintain library module 2.1. For
example, the user can direct the inputting and storage of a
hard copy document 100 or can retrieve and output a
document. The user requests inpuiting of a document
through the store document module 2.1.1. The system then
prompts the user to specify a storage location for the
inputted document. The dociment is then read-in by the
input process module 1.0. A textual copy and/or an image
copy are stored into the document file 2.1.4. Emrors which
have ocourred during inputting are identified and corrected
by the correct errors module 2.1.2 and the user. The correc-
tions are reflected in the document information stored in
document file 2.1.4.

The retrieve document module 2.1.3 is used to retrieve
and outpwt a document. The systemy prompts the user to
specify the storage location of a document and the type of
document copy, for example, a textual or an image copy, to
be oulputted. The document is then outpuited by the output
process module 3.0.

If the user initially selected maintain definitions process-
ing, the user would instruct the system to maintain and/or
modify parameter definitions through the maintsin defini-
tions module 2.2. For example, the user can define and
maintain a document template for extracting selected por-
tions of information off of the hard copy document. The user
can use the template to extract selected portions of infor-
mation off of the hard copy document when the document is
originally inputted, or alternatively, the user can use the
femplate to identify selected portions of information for
extraction off of an image copy of the decument. In creating
the template, the user identifies pieces of information on the
document to be extracted and assigns a variable name, or
subfile, to each piece of data.

The location of data to be extracted can be defined in a
number of ways other than by use of a template, For
example, the user can designate the absolule location of
information on the document with respect to a grid overlaid
on the document, e.g_, always on line 3, starting in cokinn
L. The user can also identify information by specifying the

" relative Jocation of information to be extracted, e.g., always

two lines below the piece of data named “salutation”,
starting in colump 3. The user can also specify the location

 of information to be extracted by variable location specifi-

63

cation. For example, if the hard copy document is a letter,
the module would conduct a key word search for the term
“Dear Sir”. Wherever this term “Dear Sir:™ is located, this
piece of data would be associated with the variable specified
by the user, for example, the variable “salutation.” In addi-
tion, a defined set of conventional symbols can be used to
signify certain recurring data items for the convenience of
users of the instant invention. For example, a “@™ symbol
can be used to delineate the vendor name as follows:
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“@XYZ Corporation@”. Other examples of the use of
symbols to delineate information will be described with
reference to FIG. 14.

The maintains definition module 2.2 is also used to
maintain data relationships in accordance with content
instructions and to maintain input file formats in accordance
with transinission format instructions. Relationships are
defined and maintained between pieces of data, specified by,

_for example, the names of variables, through the define
relationships module 2.2.2. The names of pieces of data on
the document are retrieved by, for example, the define
template module 2.2.1, and are passed to the define rela-
tionships module 2.2.2. The user may then provide any
additional pieces of data needed to generate an input file for
a particular application program or unit, such as an input file
line number. The user, the applications sofiware, and/or
instructions previously stored in memory then establishes
the contents of the input file by defining relationships
betweeh pieces of data using content instructions. Specific
examples of conteat instructions will be discussed below in
conjunction with FIGS. 11, 124, 12B, 12C, 134, 13B, and
13C.

The user and/or the applications software defines and
maintains the transmission format of the input file to be used
by a particular application program or unit through the
define format module 2.2.3 in accordance with transmission
format instructions. This is accomplished by defining the
parameters to be used by the preapplication process module
23.2 in generating an input file. Parameters which would
typically be required to generate an input file would include
the character type, e.g., text or pixel; delimiters used
between pieces of data, e.g., a slash or a semicolon; end of
line characters, e.g., a carriage return or a line feed; and end
of file characters. Examples of transmission formats will be
described in further detail below in conjunction with FIGS.
11, 124, 12B, 12C, 13A, 13B and 13C.

If the user initially sefected process document processing,
the interface will then proceed to process the document
through use of the process document module 2.3. For
example, the user can extract specific portions of data from
an image copy of a document, can generate an input file for
transmission to an application program, or can directly
process information interactively with an application pro-

gram.

If the user desires to extract specific portions of data from
an image copy of a hard copy document which has already
been stored in memory, the user uses the extract data module
2.3.1 o identify a document to be processed. The document
is then retrieved by the retrieve document module 2.1.3 and
passed to the extract data module 2.3.1. The user can also
select parameter definitions through the select definitions
module 2.2.4.

The selected document template or parameter definition is
passed to the extract data module 2.3.1. The extract data
module 2.3.1 extracts pieces of data from the image copy of
the document, as defined by the document template defini-

tion or the parameter definitions or both. This document data

is then passed to preapplication process module 2.3.2.

The interface generates input file(s) 2.3.3 by use of the
preapplication process moduie 2.3.2. The selected data rela-
tionship definition, as defined by the content instructions,
and the selected record fonmat definitions, as defined by the
transmission format instructions, are passed to the preappli-
cation process module 2.3.2. The preapplication process
module 2.3.2 assembles the input file in accordance with the
content instructions. The preapplication process module
2.3.2 also prompts the user for any additional pieces of data

12

which need o be provided by the user. The input file is
converted to the desired transmission format in accordance

" with the transmission format instructions. This physically

formatted data is then stored in the input file 2.3.3.

The user can also use an application program 10 process
information by loading the particular application program
into the computer 230 mther than by sending the input file
to a remote application unit 270.

. Anillustrative example of the processing described above

0 Axjll now be described.
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The user inputs instructions via keyboard 234 or another
input device which indicate that the user desires to input and
store a document. The computer 230 then prompts the user
for the pame of the docwment. In this example, the user
desires to input the document of FIG. 2 and therefore names
the document “XYZ Corp. Bill Dec. 1, 1986. The computer
then prompts the user to feed the hard copy document 100
into the scanner 210. The image of the hard copy document
is displayed on display 232. The computer then prompts the
user to identify the account number on the document. By use
of the mouse 236 or other input device to position a cursor
on the display, the user indicates the location of the account
number. The account nmmber is then read-in to a subfile
named “Account Number.” This process proceeds until all of
the desired information has been read-in and stored.

In this particular example, no errors were encouniered
while inputting the document. The user then directs that the
document be stored for fiture reference in a document file.

Some time later, the user desires to retrieve and output the
document and to generate input files based on information
from the document. The computer 230 prompts the user for
the name of the document and the type of output. The user
responds with “XYZ Corp. Bill Dec. 01, 1986 ™ for 2 printed
textual copy. The document is then retrieved from the
document file and passed to the printer 260 for printing.

In order to generate an input file for a specific application
program, the user selects the option to define a document
template for use when each month’s XYZ Corporation bill
amives. Accordingly, the user instructs the system to display
a copy of an XYZ Corporation bill on the display 232. The
user then identifies pieces of data by absolute locations. That
is, the user assigns specific names to information located at
specific portions of the document. In this example, the user
would input the following information:

Vendor-text, line 1, one line, column 1, 80 characters;

Account number-numetic, line 6, one line, column 25, 9
characters; , .

Statement date-date, line 9, one line, column 25, 8,
characters;

Payment date-date, line 11, one line, column 25, 8 char-
acters; _

Previous balance-cuirency, line 7, one line, column 75, 9
characters; :

New chargescurrency, line 8, one line, column 75, 9
characters;

Other debits-currency, line 10, one line, column 75, 9
characters;

Finance charges-currency, line 12, one line, column 75, 9

characters;

Payments-currency, line 13, one line, column 75, 9 char-
acters;

Other credits-currency, line 14, one line, column 75, 9
characters;

New balancecurrency, line 15, one fine, column 75, 9
characters.
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The user also identifies data with variable locations. In
this particular example, a variable location is specified as
follows:

Heading 2-line, value="Mail To:"”

The identification of Heading 2 as line information means
that the system will search for occurrences of the character
string “Mail To:" and assign the line number which contains
this character string to Heading 2. ’

The user also identifies data by relative locations. In this 1

.example, the user identifies the following relative location:

Mail To-text, Heading 2+1, 3 lines, coluwmn 60, 25 char-
acters per line.

The instructions above instruct the system to assign the
textual information beginning on one line after Heading 2
and conlinuing for 3 lines, in columi 60, to the Mail To
subfile.

As an alternative to inputting the actual line, column, and
character numbers, the user can identify desired portions of
the document by blocking, or highlighting, the desired
portions using the mouse or other input device. In this case,
the computer converts the highlighted portions into corre-
sponding line, column, and character pumbers.

FIG. 11 lists data corresponding to the hard copy docu-
ment of FIG. 2 and the associated variable of subfile names.

Next, the user desires to define data refationships in
accordance with content instructions. Examples of the type
of contents which can be specified by a user are illustrated
in FIGS. 124, 12B, and 12C.

In this particular example, three separate departments of
ABC Cotporation require information from the XYZ Cor-
poration bill. The first departmeat requires vendor, account
number, statement date, payment date, previous balance,
new charges, debits, finance charges, payments, and new
balance information. The second and third departments
require mail to information and previous balance informa-
tion. Each of these departments have their own application
program which utilizes this information.

The user employs content instructions to designate how
pieces of information, which have been extracted off of hard
copy document 100, are directed to particular departments,
that is, particular application programs. FIG. 12A illustrates
the contents of the information to be transmitted to the first
department. FIG. 12B illustrates the information to be
transmitted to the second department. FI1G. 12C iliustrates
the information 1o be transmitted to the third department.
The content instructions, therefore, parse the information
shown in FIG. 11 to various application programs, as shown
by FIGS. 12A, 12B, and 12C. Content instructions can also
be used to identify additional pieces of data which dre
required for the input files of the particular application
programs. In this particular example, the specific application
programs from the three departments all require numeric
record number information, numeric horizontal position
information, numeric vertical position information, and date
received information. The horizontal and vertical position
information is used by the application program to specify the
location of the received information on a spreadsheet appli-
cation program, in this example. The user may know in

“advance the content format required by each application
program, that is, in this example, the location and type of
information specified on the spreadsheet. The user may also
employ the split display mode described with reference to.
FIG. 3B to generate content format instructions.
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Using the content instructions, the user establishes the
following contents for the input file corresponding to FIG.
12A:

Record number,
vendor;

Record number,
account number;

Record number,
staternent date;

Record number,
date received;

Record number, horizontal position,
payment date;

Record number,
previous balance;

Record number, horizontal position,
new charges;

Record number, horizontal position,
finance charges;

Record number, horizontal position,
payments;

Record number, horizontal position,
new balance.

Next, transmission format instructions are employed to
define the transmission format of the input file for a specific
application program or unit. FIG. 134 illustrates the trans-
mission input file corresponding to FIG. 12A. FIG. 13B
itlustrates the transmission input file corresponding to FIG.
12B. FIG. 13C illustrates the transmission. input file corre-
sponding to FIG. 12C. A comparizon of FIGS. 12B and 12C
reveals that FIGS. 12B and 12C have the same conteats.
However, the information illustrated in FIG. 12B is being
sent to a different application program than the information

horizontal position, vertical position,

horizontal position, vertical position,
horizontal position, vertical position,
horizontal position, vertical position,
vertical position,
horizontal position, vertical position,
vertical position,
vertical position,
vertical position,

vertical position,

- in FIG. 12C. These application programs require different
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transmission input formats, as illustrated in FIG. 13B and
13C. More specifically, the application program that

‘receives the input file illustrated in FIG. 13B uses the greater

than sign as a delimiter whereas the application program
which receives the transmission input file showa in FIG.
13C uses a back-slash as the delimiter.

After the contents and the transmission format for the
input file have been, defined, and any additional information
has been inputted, the input file is assembled and transmitted
to the particular application program.

FIG. 14 illustrates ancther example of a hard copy docu-
ment containing information to be processed by the instant
invention. The hard copy document illustrated in FIG. 14 is
first scanned and information from the hard copy docwnent
is stored into a meniory. The interface 200 then identifies
portions of the hard copy document correspoinding to vari-
ous variables by recognizing a defined set of symbois. In the
FIG. 14 example, triangles delineate the mailing address,
circles delineate the statement date, and squares delineate
the new charges. Information from these portions of the hard
copy document is stored in the corresponding memory
locations or subfiles for each variabie. The same set of
symbols can be used to identify the same information from
one document to the next. Thus, even if the physical formats
of documents are not fixed from one document to the next,
a diversity of hard copy documents can be processed without

“manually inputting data by recognition of the defined sym-

bols.

Examples of readily available application progranmis are
Quicken and Lotus 1,2,3 both of which are widely utilized
in the business community. Quicken, for example is an
easy-to-utilize program for writing checks and preparing
business records. Payee, amount and address information
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may readily be transmitted from scanner memory 220 and/or
main memory 250 to the Quicken application program for
check writing functions and ledger keeping purposes. Lotus
is a well known spreadsheet program which may process
data input into specified cells once this data js placed in
conventional Lotus format.

Thus, the instant invention provides an integrated and
comprehensive system for handling information from a hard
copy document, thus permitting a paperless office. In addi-
tion, the invention permits data, extracted off of a hard copy
document, to be easily manipulated info various logical and
transmission formats required by a particular application
unit. The invention also provides a low cost system for
inputting information from a wide variety of hard copy
documents into a memory.

The foregoing description has been set forth merely to
itlustrate preferred embodiments of the invention and is not
intended to be limiting. Modifications are possible without
departing from the scope of the invention.

For example, letters, checks, forms, pictures, repoits,
music scores, film, and other types of copy documents
can be processed by the invention for accounts payable/
receivable accounting, inventory control, record keeping,
budgeting, data base management, music transcription,
forms processing, computerized art, survey and qQuestion-
naire processing, statistical data analysis, correspondence
processing and other applications.

Other automated digitizing units can be used in addition
to or as an alternative 1o use of the scanner 210 as an input
unit. Any electrical, magnetic, or optical device which
extracts information off of a hard copy document, thereby
eliminating the need to magually input significant amounts

of information from the hard copy document is suitable for
use as an automiated digitizing unit. In addition, information
can be input by user responses and digital and analog signals
generated from various devices, and from computer files
from other computer systems. Suitable hardware for input-
ting data inclhudes a keyboard, a light pen, a mouse, a touch
screen, a laser scanner, a microphone, a tablet, a disk drive,
a magpetic tape drive, and a modem.

The interface 200 can also cutput information in forms
other than a hard copy of textual or image information. For
example, the interface 200 can output system responses,
computer files, and digital and analog signals for transmis-
sion to other computer systems or to control systems.
Suitable hardware for outputting information includes a disk
drive, a magnetic tape drive, a cathode ray tube, a plasma
screen, a printer, a plotter, a film developer, an amptifier, and
a modem.

Since modifications of the described embodiments incor-
porating the spirit and substance of the inveation may occur
to persons skilled in the art, the scope of the invenfion should
be limited solely with respect to the appended claims and
equivalents.

What is claimed is:

1. Amethod of doing busincss utilizing a computer system
configurable to automatically extract information according
to content instructions from an electronic document template
file displayed ot a first computer to a plurality of application
programs running on at least one other computer and trans-
mit said information according to customizable transmission
format instructions to at least one field requiring said trans-
mitied information in at least one application program
running on said at least one other computer to enable a
commercial transaction between a buyer and a seller.

2. The method as recited in claim 1 wherein the transac-
tion involves a physical good.
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3. The method as recited in claim 1 wherein the transac-
tion involves a service,

4. The methed as recited in claim 1 wherein the transac-
tion involves copyrighted material. .

5. The method as recited in claim I in which said first
computer and at least on other computer are part of a
disttibuted computing system.

6. The method as recited in claim 1 wherein said auto-
matic extracting step automatically parses said information
to said at least one field in said application program.

7. The method as recited in claim 1 wherein content
insttuctions are antomatically generated during said auto-
matically extracting step.

8. The method a5 recited in claim 7 wherein said content
instructions are automatically generated using a mouse
funciion.

9. The method as recited in claim 7, wherein said content
instructions are automatically generated using speech rec-
ognition.

10. The method as recited in claim 7 wherein said content
mstructions are automatically generated based on interaction
by the user with at lezst one of said first and at least one other
computer,

11. The method as recited in claim 1 wherein said
extracted information comprises billing information.

12. The method as recited in claim I wherein said
extracted information comprises financial information.

13. The method as recited in claim 1 wherein said
extracted infonmation comprises personal information.

14. The method as recited in claim 1 wherein said
extracted information comprises customer information.

15. A method of doing business utilizing a computer
system configurable to automatically extract information
according to confent instructions from an electronic docu-
ment template file displayed on a first computer to a plurality
of application programis running on at least one other
computer and to transmit said information according to
format instructions to at least one field requiring said tras-
mitted information in at least one application program
running on at least one other computer to enzble a commer-
cial transaction between a buyer and a selier.

16. The method as recited in claim 15 wherein the
transaction involves a physical good.

17. The method as recited in claim 15 wherein the
transaction involves a service.

18. The method as recited in claim 15 wherein the
transaction involves copyrighted material.

19. The method as recited in claim 15 in which said first
computer and at least one other computer are pan of a
distributed computing system.

20. The method as recited in claim 15 wherein sajd
automatic extracting step automatically parses said informa-
tion to said at least one field in said application program.

21. The method as recited in claim 15 wherein content
instructions are automatically generated during said auto-
matically extracting step.

22. The method as recited in claim 21 wherein said
content instructions are automatically generated using a
mouse function. '

23. The method as recited in claim 21, wherein said
contenl instructions are asutomatically generated wusing
speech recognition.

24. The method as recited in claim 21 wherein said
content instructions are automatically generated based on
interaction by the user with at least one of said first and at
least one other computer.
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25. The method as recited in claim 15 wherein said
extracted information comprises billing information.

26. The method as recited in claim 15 wherein said
extracted information comprises financial information.

27. The method as recited in claim 15 wherein said
extracted information comprises personal information.

28. The method as recited in claim 15 wherein said
extracted information comprises customer information.

29. A method of doing business by automatically extract-
ing information from an efectronic document template file

displayed on a first computer and transmitting said infor-

mation to at least one of a plurality of application programs
running on at least one other second computer according to
customizable transmission format instructions, said at least
one other application program requiring said transmitted
information to ¢nable a commercial transaction between a
buyer and a seller.

30. The method as recited in claim 29 wherein the
transaction involves a physical good. :

31. The method as recited in claim 29 wherein the
transaction involves a service.

32. The method as recited in claim 29 wherein the
transaction involves copyrighted material. -

33. The method as recited in claim 29 in which said first
computer and at least one other computer are part of a
distributed computing system.

34. The method as recited in cleim 29 wherein said
automatic extracting step automatically parses said informa-
tion to said at least one field in said application program.

35. The method as recited in claim 29 wherein content
instructions are automatically generated during said auto-
matically extracting step.

36. The method as recited in claim 35 wherein said
content instructions are automatically generated using a
mouse function,

37. The method as recited in claim 35, wherein said
content instructions are automatically generated using
speech recognition.

38. The method as recited in claim 35 wherein said
content instructions are automaiically generated based on
interaction by the user with at least one of said first and at
least one other computer.

39. The method as recited in claim 29 wherein said
extracted information comprises billing information.

40. The method as recited in claim 29 wherein said
extracted information comprises financial information.

4]. The method as recited in claim 29 wherein said
extracted information comprises persopal information.
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42. The method as recited in claim 29 wherein said
extracted information comprises customer information.

43. A method of doing business by extracting information
from a file displayed on a first computer, said file config-
urable to transmit information to a plurality of application
programs running on at least one other computer and trans-
mitting said information according to format instructions to
at least one application program on said at feast one other
computer to enable a commercial transaction between a
buyer and a seller.

44. The method as recited in claim 43 wherein the
transaction involves a physical good.

45. The method as recited in claim 43 wherein the
transaction involves a service.

46. The method as recited in claim 43 wherein the
transaction involves copyrighted material.

47. The method as recited in claim 43 in which said first
computer and at least one other computer are part of a
distributed computing system.

48. The method as recited in claim 43 whercin said
automatic extracting step automatically parses said informa-
tion to said at least one field in said application program.

49. The method as recited in claim 43 wherein content
instructions are automatically generated duting said auto-
matically extracting step.

50. The method as recited in claim 49 wherein said
content instructions are automatically generated using a
mouse function.

51. The method as recited in claim 49, wherein said
content instructions are automatically generated using
speech recognition.

52. The method as recited in claim 49 wherein said
content instructions are automatically generated based on
interaction by the user with at least one of said first and at
least one ather computer.

53. The method as recited in claim 43 wherein said
extracted information comprises billing information.

54. The method as recited in claim 43 wherein said
extracted information comprises financial information.

55. The method as recited in claim 43 wherein said
extracted information comprises personal information.

56. The method as recited in claim 43 wherein said
extracted information comprises customer information.
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